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 Investigation*®

— Emergency Preparedness / Emergency Response? —

Report Date: January 27, 2021

A. Accident Information?®

NTSB Accident Number: RRD20LR005

Location (accident reference): Tempe, Arizona (AZ)

Date / Approx. Time of Accident: July 29, 2020/ 6:06 a.m. MST*

Incident Description: railroad derailment / bridge collapse / fire
NRC® Report No.: 1283108, as updated

Track Reference Location (approximate):  Milepost 914.1 on the Phoenix Subdivision

Note — photographs 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 photo-documentation is made available, to the
extent possible, as separate report documentation (allowing for confidentiality / sensitivity
considerations of the individual image contents).

! Generally described, NTSB investigations are conducted pursuant to the criteria cited under 49 CFR Part 831.
2 The Survival Factors investigation exclusively addresses the [1] emergency preparedness and emergency response
elements and factors of the accident, and [2] injury causation elements and factors of the accident.

3 This investigation was conducted ‘virtually’, in which no NTSB staff traveled to the accident scene, in which all
NTSB investigative activities were conducted ‘remotely’, with a reliance upon the local entities (i.e., the emergency
services agencies, the railroad, and other organizations) for data collection and conveyance of same to the NTSB.

* Mountain Standard Time

5 The National Response Center provides an initial notification to specific USDOT / FRA and NTSB offices, of
transportation related incidents that meet certain pre-established criteria. See [Internet] http://www.nrc.uscg.mil, for
report.
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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

AZ Arizona

ref reference, or as referenced in

CAD Computer Aided Dispatch

CP/EV LRT Central Phoenix / East Valley Light Rail Transit

EOC Emergency Operations Center

NE Nebraska

PFD-RDC Phoenix Fire Department Regional Dispatch Center

RIMS RMCC Incident Management System

RMCC Response Management Communication Center [UP Railroad]

SF Survival Factors [NTSB investigation]

TFMRD Tempe Fire Medical Rescue Department

TPD Tempe Police Department

UP Union Pacific [Railroad]

USGS United States Geological Survey (see [Internet] https://www.usgs.gov/)
C. Survival Factors — Technical Working Group Participants®

Mr. Richard M. Downs, Jr., P.E.
NTSB / Survival Factors - Emergency Response / Group Chairperson
Washington, DC 20594

Lieutenant John Thompson
Tempe Police Department, Tempe, AZ 85281

Captain Chris Rake
Paramedic, Tempe Fire Medical Rescue Department, Tempe, AZ 85281

Mr. Ray Vasquez
Union Pacific Railroad, Tucson, AZ 85713

6 Participants of the Survival Factors Group include [1] the Group Chairperson [NTSB investigative staff], [2]
participants as designated by the Party to the Investigation [organizations / entities], pursuant to the criteria of 49
CFR 831.11, and [3] potentially other individuals as designated by other organizations / entities that the Survival
Factors Group Chairperson deems necessary and appropriate to participate in the Survival Factors Group.
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D. Details of the Investigation’
1.0  Relevant Background Factors / Information

The accident involved the derailment of a railroad train that was traveling (at the time of the
accident) upon a bridge structure, a subsequent bridge collapse, and a subsequent fire that ignited
after the derailment.

1.1 Locality of the Accident / Civil Jurisdiction, and Property Identification®

The accident occurred on a railroad bridge structure that was located adjacent to the southern
bank of the Salt River, which is located in a northern region of the City of Tempe, Arizona. The
accident site is within the emergency services / public safety and security jurisdictions of the
municipal services agencies of the City of Tempe.

The railroad bridge is property of, and is operated by the railroad operating carrier, which was
the Union Pacific Railroad (see further 8 1.3 of this report). The City of Tempe, which is the
eight largest city (by population count) in Arizona, is a civil municipality of Maricopa County,
and is located contiguous to the eastern boundary of the City of Phoenix, contiguous to the
southern boundary of the City of Scottsdale, and contiguous to the western boundary of the City
of Mesa. The Salt River traverses the northern sector of the City of Tempe, a segment of which
is comprised of (i.e., is referred to as) the Tempe Town Lake.

The accident site is within the emergency services jurisdiction (fire protection district) of the
Tempe Fire Medical Rescue Department (TFMRD) (see § 3.2) and is within the law enforcement
jurisdiction of the Tempe Police Department (TPD) (see § 3.3).

1.2 Site Characterization — Pre-Accident
1.2.1 Overall Physical Configuration of the Accident Site®

Generally described, the geographical area proximate to the accident site is an area of
approximately level terrain, which is immediately adjacent to the southern bank of the Salt River,
in which the accident occurred on a railroad track that crosses over the river (in an approximately
perpendicular orientation) on a constructed bridge structure, which was owned / operated by the
Union Pacific (UP) Railroad.

7 Data and documentation of the investigation, as accrued from, or as made available to the investigation by the
individual participants of the Survival Factors / Emergency Response Group, and/or data / documentation as made
available to the investigation by other contributors (as individually noted), is described in this report section.

8 Reference, and for further information, see [Internet] https://www.tempe.gov/home, and https://www.tempe
.gov/government/community-services/tempe-history-museum/tempe-history/a-brief-history-of-tempe.

% Description based upon post-recovery site inspection imagery, and recorded aerial images of the accident site, by
the Tempe PD, video imagery recorded by several witnesses (as recovered by the Tempe PD), and images (recorded
prior to the event) as shown in [Internet] https://www.google.com/maps/, and as further described.
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The Salt River is generally aligned in an east / west orientation and has a westward flow, which
in the area proximate to the accident site, that segment of the river is locally referred to as the
Tempe Town Lake, which was measured to be over 800 feet in width (in that area)®, and is used
as a municipal recreational (swimming / boating) area.

The UP Railroad bridge structure, consisting of a wood-constructed trestle (at the south end),
plus nine, contiguously-connected, Pratt-design*?, steel-constructed, through-truss, bridge span
segments®3, which contained a single railroad track as affixed to the through-deck platform of
that bridge structure. The bridge structure was generally aligned in a south / north orientation, in
which the ends of the individual truss segments rest upon robustly constructed, metal jacketed,
concrete “pier” support structures.

The constructed truss-style bridge structure consisted of, from the south end and extending to the
north end, individual structural elements, as described in the following tabulation*.

Structural Element | Construction Configuration | Approximate Length (feet)
18 wood-constructed trestle 224

2nd steel-constructed truss 102

31 steel-constructed truss 152 %

4t steel-constructed truss 152 %

5t steel-constructed truss 152 %

6t steel-constructed truss 152 %

7t steel-constructed truss 162 %

gth steel-constructed truss 162 %

10 Dimension identified from images sourced to [Internet] https://www.google.com/maps.

11 The Tempe Town Lake was created by the installation, a number of years prior, of a detention dam structure, as a
flood control measure, which resulted in an increase of the water depth to its current level (see further [Internet]
https://www.tempe.gov/government/community-services/tempe-town-lake/how-town-lake-works/town-lake-dam).

12 The Pratt bridge design is generally described in, e.g., a technical paper [titled] A Context for Common Historic
Bridge Types, [dated] October 2005, as included in a publication of the Transportation Research Board, ref, and
available at [Internet] http://onlinepubs.trb.org/onlinepubs/nchrp/docs/NCHRP25-25(15) FR.pdf; see § 3.1.7.

13 The nine-spans of the Pratt truss-style bridge were originally constructed 1912-1915, as additionally described in
[Internet] http://loc.gov/pictures/item/az0240/; select “DATA PAGES” for historical background narrative.

14 Data source: wood-constructed trestle dimension from [Internet] https://www.google.com/maps, and steel-
constructed truss dimensions from a copy of an original engineering drawing [of the bridge structure], obtained from
the UP Railroad (by the [initially organized] “Bridge” Group), which was identified (in the drawing title block) as
“CRSS, Inc., Southern Pacific Over Salt River Foundation Stabilization, Department of Public Works, City of
Tempe, Division of Engineering, Plan and Elevation, sheet 2 of 5, dated Sept. 1990”.
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gth steel-constructed truss 152 %

10t steel-constructed truss 102

The ground-surface area to the immediate east of the (above described) 1%, 2" and 3
structural bridge elements, consist of an open-area, municipal recreational area, which is labeled
(in local maps) and locally referred to as Tempe Beach Park, which includes a large [motor
vehicle] parking lot area.

The ground-surface area to the immediate west of the 1%, 2" and 3" structural bridge elements,
consists of vacant, open-area, land, which is of a similar topographical character as the Tempe
Beach Park (but does not include a parking lot area).

A paved, four-lane municipal roadway (i.e., two travel-lanes in each direction), which is labeled
(in local maps) and locally referred to as the Rio Salado Parkway, passes beneath the 2"
structural bridge element of the railroad bridge structure, which has a pedestrian sidewalk on
both sides of the roadway.

Signage on the 2" structural [railroad] bridge element, at its intersection with the Rio Salado
Parkway [roadway], as viewed from both the eastbound and westbound lanes of the roadway,
indicated “Clearance 16° 4” ” (i.e., there was a [signage-described] vertical dimensional distance
of 16 feet, 4 inches between the underside of the bridge and the top surface of the roadway
pavement).

For the 3" structural [railroad] bridge element, the vertical dimensional distance (‘clearance’)
beneath the bridge, at the southern end of that bridge element, appeared to be approximately the
same as the 2" structural [railroad] bridge element (i.e., just over 16 feet), in which the vertical
dimensional distance, at the northern end of that bridge element, to the ground below, was
estimated™ to be about 10 feet.

Vacant (open area) land was located beneath, and to the immediate east (i.e., the area of the
Tempe Beach Park), and to the west of the 3™ structural bridge element of the railroad bridge
structure.

The 4" structural bridge element, and extending through the approximate midspan (location
point) of the 9" structural element, of the railroad bridge structure, pass over the Tempe Town
Lake.

15 Dimensional distance estimate, at the northern end of that bridge element, was based upon [1] dimensions cited in
a copy of an original engineering drawing [of the railroad bridge structure], obtained from the UP Railroad (by the
[initially organized] “Bridge” Group), which was identified (in the drawing title page) as “M.&P. & S.R.V.R.R., Salt
River Bridge, Engineers Report, [dated] Aug. 1905”, sheet 5 of 10 (illustrating / describing dimensions of “Pier

I11"), and [2] images of the underside of the northern end of that bridge element (recorded prior to the event) as
shown in [Internet] https://www.google.com/maps/.
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The northern half, approximate midspan (location point), of the 9™ structural element, and the
10" structural bridge element, are located on [above] dry land on the north shore of the Salt
River.

See the Railroad Operations Group Factual Report for additional information detail.
1.2.2 Valley Metro - Light Rail Bridge Structure

An additional railroad bridge structure, which was to the immediate east of, and orientated
approximately parallel to the UP Railroad bridge structure, was owned / operated by Valley
Metro, which was used by their Light Rail train operation that traverses the bridge (as further
described in this report; see § 1.5). In the area proximate to the derailment (i.e., at the southern
end of the southern-most truss bridge segment), the distance between the Valley Metro railroad
bridge structure, and the UP Railroad bridge structure, was measured by the investigation'® to be
approximately 35 feet. The Valley Metro railroad bridge structure was not involved in, or was
structurally damaged as a result of the accident (i.e., minor damage was reportedly sustained to
the “artistic lighting element” that was fitted to the bridge®’).

1.2.3 Riverside Residential Community

A residential community, which was referred to (in local maps) as Riverside, consisting
predominantly of multiple-story, residential dwellings, and a few commercial properties, was
located to the southwest of the accident site, in which the measured distance® between the
southwest edge of the accident site (i.e., the concrete pier that supported the southern end of the
southern-most truss bridge segment), and northeast edge of the Riverside properties, was
observed to be approximately 300 feet.

124 Locations of Recovered Surveillance / Digital-Video Camera Imagery

The information depicted in the recovered video camera imagery, as described in the following
report sections, will be addressed in separate report documentation of the investigation®®.

a. Surveillance Camera Imagery of the ADP Building

A privately owned / operated commercial building, which was locally referred to as the “ADP
Building”, was located approximately 1,000 feet to the approximate southeast of the derailment
site, in which exterior-view, surveillance video cameras were affixed to the northern side,
exterior surface of the top (i.e., 10™) floor of the building (i.e., the cameras were facing the
general direction of the accident site). The described video cameras were connected to auto-
recording equipment, for imagery archival purposes (i.e., the surveillance video camera imagery

16 Dimension identified from images sourced to [Internet] https://www.google.com/maps.

17 Ref, and for additional information, see [Internet] https://www.tempe.gov/government/communication-and-
media-relations/railroad-bridge#ad-image-0/.

18 Dimension identified from images sourced to [Internet] https://www.google.com/maps.
19 The separate report documentation to be determined by the Investigator-in-Charge.
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could be recovered for later viewing). The SF investigation identified / located, as collected
through the direct support of the Tempe Police Department, a copy of digital-video camera
image ‘footage’ (as sourced to the described surveillance video cameras), which was recovered
from the auto-recording equipment. The recovered image ‘footage’ was used by the
investigation, to describe activities of the UP Railroad [accident] train as it approached and
passed over the UP Railroad bridge (at the accident site), as well as activities of Light Rail trains
that traversed over the (adjacently located) Valley Metro - Light Rail bridge (see further § 1.2.2).

b. Surveillance Camera Imagery of the Light Rail Train

Additional surveillance camera imagery was obtained by the investigation, from a surveillance
camera recording system that was fitted to (i.e., onboard) the light rail train that passed over the
Valley Metro - Light Rail bridge, which was located immediately adjacent to the UP Railroad
bridge, in the moments immediately preceding the UP Railroad train derailment (see further 8
1.5.1).

1.2.5 Map of the Accident Site Area

A copy of an annotated segment of a USGS topographic (survey) map?°, describing the general
area proximate to the accident site, is provided in Exhibit 1.

1.3 Railroad / Train — Owner / Operator
The accident involved a UP Railroad train that derailed on property of the UP Railroad.
1.3.1 The Union Pacific Railroad Company?

The Union Pacific Railroad Company??, which is also informally referred to as the Union Pacific
Railroad (UP Railroad), is a standard gauge?3, common-carrier, Class | freight railroad®*, with
corporate headquarters located in Omaha, NE. The UP Railroad operates approximately 32,000
route-miles of track covering 23 states across the western two-thirds of the United States.
Dispatching of trains operating on the UP Railroad at this location is provided by the UP
Railroad through the Harriman Dispatch Center, which is located in Omaha, NE.

A copy of map documentation?®, describing the UP Railroad trackage system, is provided in
Exhibit 2.

20 Excerpt from United States Geological Survey (USGS) topographic survey map, [map ref] Tempe, AZ,
Quadrangle, [dated] 2018 (7.5 Minute Series, original scale 1:24,000); ref, and for further information, see [Internet]
https://ngmdb.usgs.gov.

2L Source: and for further information, see [Internet] https://www.up.com/aboutup/corporate_info/uprrover/index
htm, and as further described.

22 Ref, and for additional information, see [Internet] http://www.up.com/.

23 U.S. “standard gauge” track is 56.5 inches (143.5 cm) between the rails, as measured on straight track.

2% ref., as defined in, 49 CFR 1201.1-1 Classification of Carriers

% Source: and for further information, see [Internet] https://www.up.com/aboutup/reference/maps/.
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See the Railroad Operations Group Factual Report for additional information detail.
1.3.2 Accident Train?®

The accident involved a westbound?’, UP Railroad freight train, having a designated
identification code of MTUPX29, which was comprised of three locomotives and 97 freight cars
(consisting of 89 loaded freight cars, and eight empty freight cars), which was traveling at 23
mph at the time of the accident. A total of 12 freight cars, located at line-positions 49 through 60,
inclusive (i.e., the car-count, from the head-end of the train), derailed at the accident site.

See the Railroad Operations Group Factual Report for additional information detail.
1.4 Prior Derailment (Accident) That Occurred Proximate to the Accident Site?®

The investigation identified that a prior freight train derailment (accident), of 12 freight cars,
occurred on June 26, 2020, at a location proximate to the accident site of this investigation, in
which resources of the emergency services agencies of the City of Tempe responded to that
incident (i.e., the TFMRD and TPD).

See the Railroad Operations Group Factual Report for additional information detail.
1.5  Valley Metro - Light Rail Operation?®

Valley Metro is the regional public transportation agency that provides coordinated transit
services, which includes regional bus, light rail and paratransit service, to residents of the
metropolitan Phoenix area. The Valley Metro - Light Rail operation, which is formally known
as the Central Phoenix / East Valley Light Rail Transit (CP/EV LRT) System®°, operates a Light
Rail (railroad) transit system that traverses a 26.3-mile route from northern Phoenix to the central
region of the City of Mesa. The CP/EV LRT includes a segment of railroad trackage that
correspondingly traverses through the City of Tempe, which includes a railroad bridge that
traverses the Tempe Town Lake, which was used exclusively by the Valley Metro - Light Rail
operations.

26 Source: description of the accident train, offered by UP Railroad management / officials, as described to the
NTSB (IIC, and participating Group Chairs) at the onset of the investigation (i.e., the 11C’s Organization meeting),
and in subsequent briefings (11C Progress Meetings), and subsequent [locomative] event recorder download data.

27 The “‘westbound’ direction [designation] was the ‘timetable’ direction of the train, in which the ‘compass’
direction of the train (at the time of the accident) was northbound.

28 Source: and for further information, see Form FRA F 6180.54, which describes the subject [derailment] incident,
as filed with the Federal Railroad Administration (FRA), by the UP Railroad, as made available to the investigation
by the UP Railroad.

2 Reference, and for further information, see [Internet] https://www.valleymetro.org/.

30 The operation is formally known as the Central Phoenix / East Valley Light Rail Transit System (see further,
[Internet] https://www.valleymetro.org/).
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The accident of this investigation occurred on a bridge that traverses the Tempe Town Lake,
which was owned / operated by the Union Pacific Railroad, in which that railroad bridge was
located immediately adjacent to the railroad bridge that was used exclusively by the Valley
Metro - Light Rail operations. Data / documentation, as identified by the investigation, and as
made available to the investigation by this organization, is summarized as follows.

151 Light Rail Train — on-Board Surveillance Video Camera Footage

Valley Metro - Light Rail trains are fitted with a number of on-board, exterior-view, surveillance
video cameras, and corresponding image recording equipment. Video camera image ‘footage’,
as recovered from a Light Rail train that traversed the Valley Metro railroad bridge in the
interceding moments immediately prior to the derailment, captured image ‘footage’ of the
railroad equipment that was located on the adjacent Union Pacific Railroad bridge. The captured
video camera image ‘footage’ of the railroad equipment was obtained by the investigation, as
collected through the direct support of the Tempe Police Department.

The information depicted in the recovered video camera image ‘footage’ will be potentially
addressed in separate report documentation of the investigation®.,

152 Operation of a Light Rail Train Proximate to the Accident Site

The SF investigation identified that a VValley Metro - Light Rail train had traversed the Valley
Metro railroad bridge, which included the area proximate to the derailment, at a point in time
subsequent to the train derailment, in which a severe smoke condition was present on the Valley
Metro bridge. The Light Rail train traversed the Valley Metro bridge at a time after (apparently)
cargo of the derailed railroad railcars had ignited, which resulted in a substantial fire, which also
resulted in an extensive smoke plume that encased that area of the Valley Metro railroad bridge,
through which the Light Rail train passed.

An inquiry to the Safety Department management of Valley Metro regarding this Light Rail train
movement, identified that Valley Metro was aware of the movement of the Light Rail train
through the smoke plume, in which Valley Metro management indicated that they had addressed
that train movement activity, which included remediation actions of the Light Rail operation.
The remediation actions were described in a document compiled by Valley Metro, titled “AAR
[After Action Review] Roll Up Report”. A ‘draft’ copy of the “AAR Roll Up Report” was made
available to the SF investigation, in which a review of the document identified that it displayed a
‘confidentiality constraint’ notation, indicating that it contained Sensitive Security Information,
which was not for public disclosure. As the SF investigation is respectful of documentation that
displays a Sensitive Security Information ‘confidentiality constraint’ notation, the disposition
action was deferred to the NTSB Office of General Counsel for resolution.

2.0  Accident Site - Wreckage Distribution / Damage Characterization, and Relevant
Factual Data

31 The separate report documentation to be determined by the Investigator-in-Charge.
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2.1 Time of the Event Occurrence

The investigation located documented ‘timestamp’ data, of digital video recording equipment,
situated proximate to the accident site3? 33, which identified the approximate time of the event
occurrence, as sourced to a (privately owned / operated) surveillance video camera system®* that
automatically recorded continuous digital video images, at a distance, in which the evidence
supports that the derailment initiated®® at about 6:06:19 a.m. MST, on July 29, 2020.

2.2 Approximate Point of Derailment
The derailment was preliminarily identified®’ to be proximate to the northern end of the wood-
constructed trestle (i.e., the 1 structural element) of the UP Railroad bridge structure (as further
described in this report), as situated to the immediate south of the southernmost concrete “pier”
support structure (see further § 1.2.1).
See the Railroad Operations Group Factual Report for additional information detail.

2.3 Site Condition / Damage Description - Characterization

2.3.1 Railroad Wreckage Distribution / Condition of Bridge Structure

A total of 12 freight cars, located at line-positions 50 through 61, inclusive (i.e., the freight car-
count, from the head-end of the train), derailed at the accident site.

The accident site comprised a number of the structural bridge elements (as described in § 1.2.1),
in which a description of the wreckage distribution, commensurate damage sustained, and

32 Generally described, a “timestamp” of a digital recording device is encoded information [in the recording
medium] that documents the time of the individually displayed images of a video recording, which can be used to
identify when an event occurred (as shown in a given video image), in that, upon verification, accurate date and time
[of day] data is documented in the encoded data, in which the identified time may be accurate to the second, where a
timestamp characteristically may be provided in the format: date:00:00:00 (i.e., date:hour:minute:second), in which
the ‘reconciled accuracy’ of the video recording equipment timestamp data would need to be verified, relative to an
official, US Government-sourced, recognized time standard (e.g., [Internet] http://www.time.gov/).

33 The “reconciled accuracy’ of the video recording equipment timestamp was verified by the investigation, to be
fully co-incident to (i.e., synchronized with) an official, US Government-sourced, time standard (i.e., [Internet]
http://www.time.gov/), ref: email from the video recording equipment owner / operator [the ADP building], to the
SF Group Chairperson, dated 12/16/2020.

34 The identified surveillance camera systems, as located on the ADP building (see § 1.2.4.a), were located about
1,000 feet southeast of the accident site, and were oriented in a northerly direction, such that the cameras were
facing the direction of the accident site, such to view and record imagery of the accident site.

35 Supportive evidence consists of the observed, discernably visible, derailing railroad railcars and collapse of the
bridge structure, which was visibly apparent in the recorded video imagery, as obtained by the investigation.

3 The “initiation’ of the derailment was based upon review of the captured video imagery, which depicted derailing
railcars and the collapse of the truss bridge.

37 Location based upon preliminary evidentiary artifact data of the Railroad Operations Group Factual Report.

12


http://www.time.gov/

Tempe, AZ

SF Emergency Response / Factual Report

RRD20LR005

condition of the bridge structure, was compiled / tabulated by the investigation, the data of which

are summarized in Exhibit 3.

2.3.2 Wreckage Distribution Map®

A copy of annotated maps and aerial imagery, compiled by the Tempe PD, describing the overall
accident site and wreckage distribution, is provided in Exhibit 4.

3.0  Background and Emergency Preparedness Measures of the Jurisdictional Emergency
Services Agencies/ Organizations®®

3.1  Roster of Jurisdictional Emergency Services Agencies / Organizations

Agency / Organization - Role | Agency / Organization - Name Location*°
9-1-1 Call Processing / Tempe Police Department Communications Tempe, AZ
Emergency Services (Fire Center

Department and EMS), and

Law Enforcement Response

Requests*

Fire / Rescue / Emergency Tempe Fire Medical Rescue Department Tempe, AZ
Services Responses

Fire Department / EMS Phoenix Fire Department Regional Dispatch Phoenix, AZ
Dispatching Center

Emergency Medical Services | Tempe Fire Medical Rescue Department Tempe, AZ
/ Ambulance Response

Law Enforcement (Police) Tempe Police Department Tempe, AZ
Law Enforcement Tempe Police Department Communications Tempe, AZ
Dispatching Center

38 Source: data of the SF Documentation Tabulation (which tabulates response documents of the respective Parties),
as responded (email) to the SF Group Chair by the Tempe PD, dated 09/02/2020.

39 Source: documentation of the Party participants, as made available to the investigation, and as further described.
40 Principal operational, and/or administrative office(s).

4L j.e., this agency is the primary Public Service Answering Point (PAP) agency for the municipal jurisdiction, in
which requests for fire department / EMS responses to locations in the municipal jurisdiction are advanced to the
Phoenix Fire Department Regional Dispatch Center for dispatch processing; see further § 3.4.
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3.2 Jurisdictional Fire / Emergency Services - Rescue Agency — TFMRD#?

The accident occurred on private property within the response jurisdiction [fire protection
district] of the Tempe Fire Medical Rescue Department (TFMRD), which also provided
resources in response to the incident.

3.2.1 Background / Overview*

The TFMRD is the principal emergency services agency responsible for responding to fire
suppression, emergency rescue, and an initial response to hazardous materials incidents within
the fire protection district [in the City of Tempe] 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 Tempe Fire Medical Rescue Department is an “all hazards” department that
responds to all types of incidents including fires, automobile accidents, medical emergencies,
hazardous materials response, technical rescues”.** The TFMRD is a participating member of
the “Arizona Mutual Aid Compact” [agreement], which provides that this agency is
automatically dispatched, and provides a resource response to, the participating jurisdictional
members of the agreement.*® The TFMRD also operates, and manages, the emergency medical
(ambulance) transportation services [in the City of Tempe], in which the City also engages a
private angulance company to perform certain medical response operations, under contract with
the City.

The Fire Chief is the senior Command Officer in charge of the operational management of the
agency, in which the agency also had established protocols for addressing a tactical response to
emergency incidents such as a substantial railroad derailment (as occurred in the accident).
Briefly summarized, the TFMRD:

= is a fully-paid [wages] emergency services agency, which (at the time of the accident)
maintained a total personnel roster count of 219 staff (i.e., 164 firefighters, and 55 civilian
personnel),

= operates out of seven fire stations, as strategically located throughout the City of Tempe, and
operates / maintains an Emergency Operations Center (EOC), which is available for use
during actual incident responses or training activities,

42 Source: [1] informal debriefing interviews of the TFMRD Party participant to the SF Group by NTSB staff
(during the “on-scene phase’ of the investigation), and [2] data of the SF Documentation Tabulation (which tabulates
response documents of the respective Parties), as responded (email) to the SF Group Chair by the TFMRD, dated
10/29/2020, and [3] [Internet] https://www.tempe .gov/government/fire-medical-rescue, and as further described.

43 Source: TFMRD 2019 Annual Report, available at [Internet] https://www.tempe.gov/home/showdocument?
id=83091, and as further described.

4 Ref, (as quoted from) [Internet] https://www.tempe.gov/government/fire-medical-rescue.

45 Ref, and for further information, see [Internet] https://dema.az.gov/sites/default/files/Final_AZ_Mutual_Aid_
Compact.pdf, and http://azsilc.org/wp-content/uploads/2016/03/Maricopa-County-Emergency-Operations-Plan.pdf.

46 Ref, and for further information, see [Internet] https://www.tempe.gov/government/fire-medical-rescue/medical-
services/ambulance-service.
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= maintains an apparatus roster count of 23 tactical response vehicles (including Reserve
vehicles), and a roster of four [full-time] ambulance vehicles (i.e., two operated by the City,
and two operated by a private ambulance company that performs certain medical response
operations, under contract with the City),

= has formal “mutual aid” response agreements with fire department resources from
neighboring municipal jurisdictions (e.g., the Cities of Phoenix, Mesa, Chandler, Scottsdale),
and correspondingly, is available to respond to emergency incidents in those jurisdictions,

= in which emergency dispatching services of the agency are performed by, in a contract
arrangement with, the Phoenix Fire Department Regional Dispatch Center (see § 3.4).

3.2.2 Preparedness Measures / Response Operations Plans

The TFMRD uses a documented preparedness / operational response plan, the latest edition
(revision) of which is titled / dated, the “Tempe Fire Medical Rescue Department, 2017-2018
Strategic Plan and Operational Guide”.*” The TFMRD uses a documented tactical response plan
[manual], the latest edition (revision) of which is titled the “Tempe Fire Medical Rescue
Department, Policies and Procedures” 8, and also uses applicable sections of a documented
tactical response plan [manual], as compiled by the Phoenix Fire Department, which is titled the
“Phoenix Regional Standard Operating Procedures.*®

3.2.3 Railroad Equipment / Operations Familiarization, and/or Emergency
Response Training Activities / Drill Exercises Conducted Prior to the
Accident®

Responsive to this data inquiry, this agency deferred to the documentation response of the UP
Railroad.®!

47 Ref, and for further information, see [Internet] https://www.tempe.gov/home/showdocument?id=53504.

8 Source: exemplar documentation, having the e-document filenames “113.00 Standard of Response Coverage” and
“208.01 Hazardous Materials”, which was made available to the SF investigation by the Tempe Fire Medical Rescue
Department, via transfer to the NTSB Accellion FTP [secure transmittal] website.

49 Source: exemplar documentation, having the e-document filenames “PFD 20401 Haz Mat” and “PFD 20401C
Haz Mat special considerations”, and several other documents, which was made available to the SF investigation by
the Tempe Fire Medical Rescue Department, via transfer to the NTSB Accellion FTP [secure transmittal] website.

%0 The Party participants were afforded an opportunity to make training activity data available, which may have been
conducted with the railroad operator, for the five-year [time interval] prior to the accident date.

51 Source: data of the SF Documentation Tabulation (which tabulates response documents of the respective Parties),
as responded (email) to the SF Group Chair by the Tempe Fire Medical Rescue Department, dated 10/29/2020,
which indicated “See Union Pacific document.”.
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3.24 Safety Information®? Received from the Operating Railroad, Supportive to
Emergency Response Training Activities®

The agency described that prior to, or subsequent to the accident, no safety information had been
received from the operating railroad. Responsive to this, the SF investigation made a copy
available to the agency, of a UP Railroad publication titled “Railroading 101 - Emergency
Response Planning Guide”, the filename of which was labeled “UPRR ER Guide — [revision
date] July 20, 2020.pdf”.

3.3  9-1-1 Call Processing / Emergency Services and Law Enforcement Response
Requests — Tempe Police Department Communications Center®*

The Tempe Police Communications Center is an operational division of the Tempe Police
Department, which is the primary Public Service Answering Point (PSAP>®) agency for 9-1-1
calls placed within this municipal jurisdiction, in which:

= requests for fire department / EMS responses are advanced (forwarded) to the Phoenix Fire
Department Regional Dispatch Center (see further § 3.4), and

= requests for law enforcement resource(s) are addressed (dispatched) directly to those
resource(s) by this agency.

Documentation, or other activity-data archive, which are routinely compiled by this 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.®

3.4 Dispatching of Fire - Rescue and EMS Resources — Phoenix Fire Department
Regional Dispatch Center®’

%2 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 derailment incident (as occurred in this accident).

53 Ref, email correspondence between the TFMRD - SF Group participant, and the SF Group Chair, dated
10/29/2020.

54 Ref, and for further information, see [Internet] https://www.tempe.gov/government/police/divisions-organization-
overview/9-1-1-police-dispatch, and as further described.

%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/.

% 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/).

57 Ref, and for further information, see [Internet https://www.phoenix.gov/fire/directory/regional-9-1-1/regional-
dispatch-center, and as further described.
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Requests, placed via 9-1-1 calls®®, for a fire / rescue department response, or a request for an
ambulance response, to locations within the Tempe municipal jurisdiction, are initially addressed
by the Tempe Police Communications Center (see further § 3.3), the request of which, for Fire -
Rescue or EMS, is then advanced to the Phoenix Fire Department Regional Dispatch Center
(PFD-RDC) for dispatch processing.

Under a contractual arrangement®®, the PFD-RDC, which is located in the City of Phoenix, AZ,
and is an operational division of the Phoenix Fire Department®, provides fire department
emergency services dispatch services for a number of constituent municipal jurisdictions in
Maricopa County (including Tempe).

Documentation, or other activity-data archive, which are routinely compiled by this 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. 5!

3.5  Jurisdictional Law Enforcement (Police) — Tempe PD®?
35.1 Background / Overview®

The Tempe Police Department (Tempe PD) is the jurisdictional law enforcement agency of the
City of Tempe, AZ, which is a department of the City of Tempe, AZ. The agency is comprised
of three Branches (i.e., Field Operations, Investigations / Organizational Services, and Support
Services), the facilities of which include the headquarters, and several ancillary facilities (i.e.,
two-substations, and a Property Room). The agency has formal “mutual aid” response
agreement(s) with corresponding law enforcement agencies of neighboring jurisdictions, and
correspondingly, is available to support law enforcement incidents in those neighboring
jurisdictions. Dispatching communications services of the agency are performed by the Tempe
Police Department Communications Center (see § 3.3).

%8 The [automatic / digitally recorded] incoming 9-1-1-calls have a ‘timestamp’ automatically applied to the archived
audio file (to document the time the call initiated).

% Ref, and for further information, see [Internet] http://documents.tempe.gov/sirepub/cache/1207/agv3insmcbrrfOzs
hacpkywb/2603950911192020035831468.PDF.

%0 Ref, and for further information, see [Internet] https://www.phoenix.gov/fire.

81 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/).

62 Source: [1] informal debriefing interviews of the Tempe PD Party participant to the SF Group by NTSB staff
(during the “on-scene phase’ of the investigation), and [2] data of the SF Documentation Tabulation (which tabulates
response documents of the respective Parties), as responded (email) to the SF Group Chair by the Tempe PD, dated
09/02/2020, and [3] [Internet] https://www.tempe.gov/government/police, and as further described.

8 Source: data of the SF Documentation Tabulation (which tabulates response documents of the respective Parties),
as responded (email) to the SF Group Chair by the Tempe PD, dated 09/02/2020, (i.e., titles: Police Department
Organizational Overview, Tempe Police Department Command Staff, Downtown Tempe Authority FY 2018-2019
Annual Report, Downtown Tempe Authority Demographic Flyer).
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35.2 Preparedness / Response Execution Plans®

The Tempe PD uses a series of documented preparedness / operational response plan elements,
which are referred to by the agency as the “Tempe Police Department Orders (Policies)”, which
provide guidance in the response to police department tactical operations, as might be applicable
to a law enforcement response to an incident as occurred in the [train derailment] accident.®

3.5.3 Railroad Equipment / Operations Familiarization, and/or Emergency
Response Training Activities / Drill Exercises Conducted Prior to the
Accident®®

Responsive to this data inquiry, this agency provided the following response.®’

“All sworn officers have received basic instruction in Emergency Management, ICS, and
response to Hazardous Materials scenes as part of their Basic Academy certification through
AZPost. All sergeants and above have attended ICS 100 (Introduction to the Incident
Command System), ICS 200 (ICS for Single Resource and Initial Action Incidents), and ICS
700 (National Incident Management System). All lieutenants and above have attended/are in
the process of attending ICS 300 (Intermediate ICS), ICS 400 (Advanced ICS) and ICS 800
(National Response Framework). Since August of 2015, all new Tempe Police Officers
received post-academy training related to response to HAZMAT situations, of which part of
the training relates to train incidents. To date, 92 officers have received this training (70 of
which are still employed with the Tempe Police Department). Since the derailment, a
webinar class was offered by Union Pacific Railroad titled "Union Pacific Railroad 101
Webinar". Several Tempe Police employees attended that webinar (post-incident).”

354 Safety Information®® Received from the Operating Railroad, Supportive to
Emergency Response Training Activities

64 Ref, and for further information, see [Internet] https://www.tempe.gov/government/police/department-orders-
policies, and as further described.

% Qrders (Policies) of the agency might include, e.g., 19.114 Hazardous Materials, 19.201 Traffic Collision
Investigations, 25.101 Major Disaster Plan, 25.103 Emergency Operations Plan, 25.104 National Incident
Management System, 25.105 Mutual Aid Agreements, 30.202 Radio Communications, among others.

% The Party participants were afforded an opportunity to make training activity data available, which may have been
conducted with the railroad operator, for the five-year [time interval] prior to the accident date.

87 Source: data of the SF Documentation Tabulation (which tabulates response documents of the respective Parties),
submittal by the Tempe PD Party participant to the SF Group, as responded (email) to the SF Group Chair, dated
09/02/2020, in a document titled “Tempe Police Department Training”, the significant segment of which was quoted
verbatim.

8 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 derailment incident (as occurred in this accident).
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The agency described that prior to the accident, no safety information had been received from the
operating railroad.®® The agency further noted that a copy of a UP Railroad publication titled
“Railroading 101 - Emergency Response Planning Guide”, the filename of which was labeled
“UPRR ER Guide - [revision date] July 20, 2020.pdf”, was made available by the UP Railroad
subsequent to the accident.”

4.0  Emergency Preparedness and Response Execution Processes — Methodologies,
Measures, Procedures and Processes / Training Activities of the Union Pacific
Railroad "

4.1  Preparedness Measures / Response Operations Plans’?

Responsive to this data inquiry, the company identified that the preparedness measures and
response operations plans included the following documentation elements (as described / quoted
verbatim, by the titles of the individual documents reported).

e HZ Material Emergency Response Plan

» HZ89 Guide

* UPRR ICP-OSRP Integrated Contingency ... pdf
» 1009 BPG Response Process Final 9-11 ... pdf

» 1008 BPG Level 3 Incident Response.pdf

4.2 Preparedness Training Made Available to Jurisdictional Emergency Services
Agencies’

The UP Railroad described to the investigation that they perform outreach activities, consisting
of conducting periodic (usually annual), in-person training sessions, with the regional emergency

% Source: data of the SF Documentation Tabulation (which tabulates response documents of the respective Parties),
submittal by the Tempe PD Party participant to the SF Group, as responded (email) to the SF Group Chair, dated
09/02/2020.

0 Source: a document, having the e-document filename “UPRR ER Guide -July 20 2020 (Obtained post-
incident).pdf”, which was titled “Railroading 101 Emergency Response Planning Guide, Union Pacific Railroad,
Version No.1 — July 2020”, was made available to the SF investigation by the Tempe PD, via transfer to the NTSB
Accellion FTP [secure transmittal] website, in which the annotation [in this report section, that the document] “was
made available by the UP Railroad subsequent to the accident” was sourced to the notation “Obtained post-incident”
cited in the document filename.

"L Source: data of the SF Documentation Tabulation (which tabulates response documents of the respective Parties),
submittal by the UP Railroad Party participant to the SF Group, as responded (email) to the SF Group Chair by the
Tempe PD, dated 09/02/2020, and as further described.

2 Source: data of the SF Documentation Tabulation (which tabulates response documents of the respective Parties),
submittal by the UP Railroad Party participant to the SF Group, as responded (email) to the SF Group Chair by the
Tempe PD, dated 09/24/2020.

3 Source: data of the SF Documentation Tabulation (which tabulates response documents of the respective Parties),
submittal by the UP Railroad Party participant to the SF Group, as responded (email) to the SF Group Chair by the
Tempe PD, dated 09/24/2020.
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services agencies that border their railroad trackage, which, for the region proximate to Phoenix,
AZ, included the Tempe, AZ, fire department, the data of which, for the five years prior to the
accident date, was documented to the investigation in a [digital document] Excel spreadsheet,
titled “Outreach Program.pdf”.

Review, by the SF investigation, of the spreadsheet data (made available to the investigation),
identified that:

1. details of the individual emergency services agencies (i.e., a given fire department) were not
cited in the spreadsheet, to which a determination could not be made as to the participant
names, or a headcount, of attendees that participated from a given emergency services
agency, and

2. training session data was cited for the years 2020, 2019, 2018, and 2017, in which no data
was cited for the year of 2016.

Responsive to the above observations (i.e., the lack of attendee [headcount] details of the
individual emergency services agencies, and the omitted training session data for the year of
2016), the UP Railroad was afforded an opportunity by the SF investigation to address these
topic-points, in which the UP Railroad responded, to the effect, that the company will be
‘reviewing, and potentially implementing” measures / methodologies to better track the
attendance at the training sessions that are conducted with the various emergency services
agencies that border their railroad trackage. "

4.3  Safety Information Distribution®, Prior to the Accident, to the Local Emergency
Services Agencies’®

The UP Railroad described to the investigation that a copy of a publication titled “Railroading
101 - Emergency Response Planning Guide”, the filename of which was labeled “UPRR ER
Guide - [revision date] July 20, 2020” had been previously made available to local emergency
services agencies.

4.4  Dispatching / Response Management Communications’’
Dispatching [in train operations] that uses service-radio based communications, as well as

emergency communications of all trains operating on the UP Railroad, was provided by the UP
Railroad that employed the resources of the Harriman Dispatching Center, which is located in

4 Ref, email correspondence (series) between the UP Railroad - SF Group participant, and the SF Group Chair,
dated 10/21 - 26/2020, inclusive.

S 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 derailment incident (as occurred in this accident).

76 Source: data of the SF Documentation Tabulation (which tabulates response documents of the respective Parties),
submittal by the UP Railroad Party participant to the SF Group, as responded (email) to the SF Group Chair, dated
09/24/2020.

" Ref, emails between the SF Group Chair, and the UP Railroad - SF Group participant, dated 01/21-22/2021.
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Omaha, NE.”® In concert with the Harriman Center, a resource of the UP Railroad that handles
communications and logistics response (coordination) with federal, state, and local emergency
response agencies, was referred to as the Response Management Communication Center®
(RMCC). The Harriman Center uses a Computer Aided Dispatch (CAD) system to record train
movement / dispatching information. The RMCC, which is professionally staffed by personnel
that are referred to as Critical Call Dispatchers, employed a RMCC Incident Management
System (RIMS) [data recording system] to archive RMCC operational activities information.
Data of the CAD system, and RMCC data of the incident was made available to the investigation
by the UP Railroad (see further § 5.2.3).

5.0  The Emergency Response
5.1  Event Chronology (“Timeline”)

An event chronology (“Timeline”) is typically constructed 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, and law enforcement), and the
railroad owner / operator, are afforded the opportunity to provide incident response data and
communications information as relevant to this event, the individual responses of which are
summarized as follows.

5.2  Execution of the Emergency Response
5.2.1 Jurisdictional Fire Department - TFMRD®°

Generally described, the jurisdictional fire department (TFMRD), which included resources of
the emergency medical services agency (TFMRD), and the emergency services agencies of
adjacent jurisdictions that provided a mutual aid response to the scene, dispatched personnel and
equipment resources to the accident scene, the collective response activities of which are as
described in Timeline documentation, as received from the TFMRD, a copy of which is provided
in Exhibit 5.

5.2.2 Jurisdictional Law Enforcement Agency - Tempe PD8!

Generally described, the jurisdictional law enforcement agency (Tempe PD) dispatched
personnel and equipment resources to the accident scene, the collective response activities of

8 Ref, and for further information, see [Internet] https://www.up.com/timeline/index.cfm/harriman-center.
9 Ref, and for further information, see [Internet] https://www.up.com/aboutup/reference/whotocall/index.htm.

80 Source: data of the SF Documentation Tabulation (which tabulates response documents of the respective Parties),
submittal by the TFMRD Party participant to the SF Group, as responded (email) to the SF Group Chair, dated
10/29/2020.

81 Source: data of the SF Documentation Tabulation (which tabulates response documents of the respective Parties),
submittal by the Tempe PD Party participant to the SF Group, as responded (email) to the SF Group Chair, dated
09/02/2020.
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which are as described in Timeline documentation, as received from the Tempe PD, a copy of
which is provided in Exhibit 6.

5.2.3 Railroad Owner / Operator - UP Railroad®?

Generally described, the operating railroad (UP Railroad) dispatched personnel and equipment
resources to the accident scene, the collective response activities of which are as described in
Timeline documentation, as received from the UP Railroad, a copy of which is provided in
Exhibit 7.

5.3  Mutual Aid Response Support in the Incident
5.3.1 Tempe Fire Medical Rescue Department®?

The-Tempe Fire Medical Rescue Department has “mutual aid” response agreements with
emergency services resources from neighboring jurisdictions, in which a number of those mutual
aid agencies / organizations provided a personnel and equipment response to the incident, and
support to the subsequent investigation, a list of which is provided in Exhibit 8.

5.3.2 Tempe Police Department®*

The Tempe Police Department has “mutual aid” response agreements with emergency services
resources from neighboring jurisdictions, in which a number of those mutual aid agencies /
organizations provided a personnel and equipment response to the incident, and support to the
subsequent investigation, a list of which is provided in Exhibit 8.

5.4  Evacuation(s) / Shelter-in-Place® - Actions

There was no evacuation order executed in the initial fire suppression response of this incident,
other than a request was made to the few individuals who were situated (at the time of the
accident) in / near the Tempe Beach Park area, to immediately vacate the area. Subsequent to
the initial fire suppression response, Incident Command implemented ‘shelter-in-place’ guidance
to the occupants of the Riverside residential community (which is situated to the southwest of the
accident site), for a period of time, during the demolition of the collapsed bridge structure.

82 Source: data of the SF Documentation Tabulation (which tabulates response documents of the respective Parties),
submittal by the UP Railroad Party participant to the SF Group, as responded (email) to the SF Group Chair, dated
09/24/2020.

8 Source: data of the SF Documentation Tabulation (which tabulates response documents of the respective Parties),
submittal by the TFMRD Party participant to the SF Group, as responded (email) to the SF Group Chair, dated
10/29/2020.

8 Source: data of the SF Documentation Tabulation (which tabulates response documents of the respective Parties),
submittal by the Tempe PD Party participant to the SF Group, as responded (email) to the SF Group Chair, dated
09/02/2020.

8 Ref, and for further information on Shelter-in-Place, see [Internet] https://emergency.cdc.gov/shelterinplace.asp.
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55 Medical Facilities Engaged in the Response to the Accident®®
One medical facility, by the name of the Scottsdale Osborn Medical Center®’, which was located
in Scottsdale, AZ, received / processed the one firefighter that was transported from the accident
site (see also § 6.3.1).

6.0  Medical and/or Pathology Data®

6.1  Civilian Injuries®
One person (a civilian) was reportedly treated at the scene, on the first morning of the incident,
for smoke inhalation (symptoms) by a responding Unit (fire truck) of the Phoenix Fire

Department, and was not transported to a hospital facility.

One person (a civilian) was transported to a hospital, by an ambulance unit of the TFMR, for a
laceration to the forehead due to fall injury on a boat.%

6.2 Fatalities
There were none reported to local law enforcement, or to the investigation.
6.3 Emergency Responder Injuries
6.3.1 Firefighters®:

A firefighter, having a reported symptom of “dizziness” %2, was transported, on the first morning
of the response to the derailment, to a local hospital (for further evaluation / treatment).

8 Source: a document, having the e-document filename “Medical Facilities”, which was titled “List of medical
facilities utilized in the response to the accident”, was made available to the SF investigation by the Tempe Fire
Medical Rescue Department, via transfer to the NTSB Accellion FTP [secure transmittal] website.

8 Ref, and for further information, see [Internet] https://www.honorhealth.com/locations/hospitals/scottsdale-
osborn-medical-center.

8 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.

8 Source: a document, having the e-document filename “Civilian Injuries”, which was titled “Civilian Injuries”, was
made available to the SF investigation by the Tempe Fire Medical Rescue Department, via transfer to the NTSB
Accellion FTP [secure transmittal] website.

% The report documentation was not specific if this injury was associated with the accident, of if the injury was
sustained by a by-stander (situated proximate to the accident site), or if the injury was unrelated to the accident.

% Source: a document, having the e-document filename “FF Injuries”, which was titled “Firefighter Injuries”, was
made available to the SF investigation by the Tempe Fire Medical Rescue Department, via transfer to the NTSB
Accellion FTP [secure transmittal] website.

92 Given the ambient temperature at the scene (above 100°F), this symptom is recognized to be associated with heat
exposure.
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6.3.2 Law Enforcement

There were none reported to local law enforcement, or to the investigation.

6.4 Railroad Owner / Operator Injuries
There were none reported to local law enforcement, or to the investigation.

7.0  After-Action Review - Activities / Reports

7.1  Post-Event Critique / Debriefing Activities®®
The Party to the SF Investigation participants were afforded an opportunity® to document to the
investigation any post-event critique / debriefing - review activities (which is sometimes referred
to, in the emergency response community, as an After-Action meeting / report), as might have

been conducted, and/or compiled to address the response to the incident, the results of which are
as described in the following tabulation.

Agency / Organization | Activity Product® Date / Location
Conducted
Tempe Fire Medical Improvements-Best Practices Hot Wash | Conducted on
Rescue Department (as compiled by the City of Tempe - 08/05/2020 at the on-
Emergency Manager) scene Emergency
Operations Center (EOC)
Tempe Police Improvements-Best Practices Hot Wash | Conducted on
Department (as compiled by the City of Tempe - 08/05/2020 at the on-
Emergency Manager) scene EOC
UP Railroad Identified Challenges of the Response No date / location cited
Execution in the document

7.2 Remediation Actions Implemented Subsequent to the Accident by the Party to the
Investigation Participants

% Ref, i.e., background, and for further information, see “Special Report: The After-Action Critique: Training
Through Lessons Learned”, dated April 2006, compiled by United States Fire Administration; available at [Internet]
https://www.usfa.fema .gov/downloads/pdf/publications/tr_159.pdf.

% Ref, as verbally represented by the SF Group Chair to the emergency services agencies, and the operating railroad,
during the ‘on-scene phase’ of the investigation, and as a documented inquiry to the SF Group - Party participants,
in an email to the individual SF Group Party participants, from the SF Group Chairperson, dated 08/04/2020.

% j.e., the product of the post-event critique / debriefing, and/or after-action review activity, i.e., a documented
report, etc., as described by the digital document filename, and/or document title.
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The Party participants of the SF investigation were afforded an opportunity for data feedback to
the investigation®, to address the topic-points as may have been addressed in After-Action
activities (i.e., as depicted in 8 7.1), to describe specific / documented safety initiatives, and/or
advocacy measures that have been initiated, and/or employed subsequent to the incident, such to
potentially take advantage of ‘lessons-learned’ in the accident, in which a copy of the responded
documentation, as made available to the SF investigation, is provided in Exhibit 9.

E. Authorship

Compiled by: I[sl Date _ Jan. 27, 2021
Richard M. Downs, Jr., P.E.
Mechanical Engineer (Crashworthiness)
Survival Factors — Technical Working Group Chairperson
System Safety Division (RPH-40)

Supervisory review: /sl Date _ Jan. 25, 2021
Robert J. Beaton, Ph.D., CPE
Chief, System Safety Division (RPH-40)

List of Exhibits
Annotated Segment of USGS Topographic (Survey) Map

2. Map Documentation Describing the UP Railroad Trackage System

3. Site Condition Characterization - Railroad Wreckage Distribution / Condition of Bridge
Structure

4. Annotated Maps and Aerial Imagery, Describing Overall Accident Site and Wreckage
Distribution

Jurisdictional Fire Department - Timeline of Response Activities
Jurisdictional Law Enforcement Agency - Timeline of Response Activities
Operating Railroad - Timeline of Response Activities

Emergency Services - Mutual Aid Response Support in the Incident

© ®©® N o O

Post-Event Critique / Debriefing — After-Action Review Activity Documentation,
Describing Initiatives and/or Advocacy Measures Implemented Subsequent to the
Accident

— End of Exhibits List -

% Ref, email(s) from the NTSB SF Group Chairperson, dated 08/12/2020, to the Party participants of the SF Group,
and as appropriate, subsequent similar message(s) [potentially] to other emergency services / transportation entities.
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Exhibit 1. Annotated Segment of USGS Topographic (Survey) Map, Proximate to Accident
Site:2

Approximate Accident Site

Union Pacific Railroad Trackage

! Excerpt from United States Geological Survey (USGS) topographic survey map, [map ref] Tempe, AZ,
Quadrangle, [dated] 2018 (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, UP Railroad
trackage, and compass (North) symbol.

1
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Exhibit 2. Map Documentation Describing the UP Railroad Trackage System?!

! Source: see [Internet] https://www.up.com/aboutup/reference/maps/index.htm.
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Exhibit 3. Site Condition Characterization - Railroad Wreckage Distribution /
Condition of Bridge Structure® 2

The accident site (i.e., the derailment, bridge span segment collapse, and subsequent fire)
comprised a number of the structural bridge elements at the site, in which a description of the
wreckage distribution®, commensurate damage sustained, and condition of the bridge structure, is
summarized in the following tabulation.

Structural | Construction | Summarized Damage Description - Railroad Wreckage
Bridge Configuration | Distribution / Condition of Bridge Structure
Element

15t 4 wood- The northern end of this structural bridge element, comprised of
constructed the four northern-most bents of this trestle, collapsed, resulting in
trestle several railcars that had been on this structural bridge element to

either [1] derail and remain upright on the non-damaged segment
of the trestle (i.e., railcar GATX 1384), or [2] derail and come to
rest amid the wreckage of this structural bridge element (DBCX
201081).

No evidence of fire damage was observed in the wreckage of the
railcars (at this location), or in the wreckage of this structural
bridge element.

The collapse of the described segments of this structural bridge
element required the replacement of this structural bridge element.

2nd steel- This entire structural bridge element collapsed, resulting in the
constructed five railcars that had been on this structural bridge element
truss (ACFX 72540, GATX 90208, TILX 540613, GACX 55605, TILX

540850) to drop to the ground, or to come to rest upon other
derailed railcars at this location, in which the railcars also

! Data sources include on-scene photo and corresponding report documentation (providing descriptive narratives of
the on-scene evidence) as made available to the SF investigation, including [1] a document, having the e-document
filename “NFIRS 20-287000”, which was titled “NFIRS-1 Basic”, was made available by the Tempe Fire Medical
Rescue Department, and [2] a document, having the e-document filename “Additional Tempe Maps-Diagrams”,
which was titled “Select Maps and Scene Overview”, as made available by the Tempe Police Department, both
documents of which via transfer to the NTSB Accellion FTP [secure transmittal] website.

2 Additional data of infrastructure / railcar equipment damage depictions, as described in photo and report
documentation, as sourced from local media reports, included, e.g., [Internet] https://www.cbs46.com/news/train-
derailment-massive-fire-on-bridge-over-tempe-town-lake/article_cf4353ee-9aa5-5793-a688-f0d24727f4ad.html, and
https://www.newcivilengineer.com/latest/us-rail-bridge-collapses-after-fire-breaks-out-30-07-2020/.

3 The Summarized Damage Description column identified railcar reporting marks (i.e., the railcar owner
identification and railcar number), which are cited in parenthesis in that column.

4 This structural bridge element is the southern-most, of the sequence of structural bridge elements at the site.
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correspondingly came to rest amid the wreckage of this collapsed
structural bridge element.

Evidence of fire damage was observed to have been confined to a
relatively small area, which was immediately proximate to the
concrete pier that supported the northern end of this truss bridge
segment, the fire of which appeared to be sourced to spilled /
displaced dimensional lumber that was scattered on the ground at
that location (i.e., the fire damage [evidence] was essentially
situated in a small area that was beneath the southern end of the
center beam flatcar® [transporting a cargo of dimensional lumber]
that remained suspended from the adjacent structural bridge
element to the north of this point).

Otherwise, no evidence of fire damage was observed in the
wreckage of the five railcars (at this location), or in the wreckage
of this structural bridge element.

The collapse of this structural bridge element required the
replacement of this structural bridge element.

3rd

steel-
constructed
truss

Two railcars (TTZX 862290, TTZX 856969), both center beam
flatcars, both of which were transporting a full-load cargo of
dimensional lumber, came to rest derailed, in an upright
orientation, and remained coupled together, on this structural
bridge element.

A portion of the cargo of these two individual railcars was
observed to have separated from the loaded positions (on the
surface decks) of the subject flatcars, in which that [dimensional
lumber] cargo was observed to have been displaced (spilled) onto
the track bed deck of this structural bridge element.

What was additionally described as a substantial portion of the
[dimensional lumber] cargo of one of the two railcars was further
observed to have spilled, and had dropped to the ground on the
east side of this structural bridge element, in which this displaced
cargo came to rest in somewhat of a compact pile of combustible
material, that was strewn on the ground at that location.

The spilled [dimensional lumber] cargo, which came to rest on the
track bed deck of this structural bridge element, and had spilled to
the ground on the east side of this structural bridge element, was
observed to have ignited.

The fire that was observed in the pile of the [dimensional lumber]
cargo (on the ground on the east side of this structural bridge

> An exemplar “center beam flatcar” (design) is illustrated in [Internet] https://www.paintcad.com/image/2/68.
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element) was observed to become substantial in size (e.g., flames
were observed to extend up to the structural members of the truss
bridge).

The fire that ignited on the track bed deck was also observed to
become substantial in size, in which fire also spread to the
[dimensional lumber] cargo that remained on board the two
bulkhead flatcars at this location.

The damage sustained (resulting from the heat of the fire) to this
structural bridge element required the replacement of this
structural bridge element.

4th

steel-
constructed
truss

No railcars came to rest on this structural bridge element, in which
fire damage was sustained to the entire length of the track bed
deck of this structural bridge element.

The damage sustained to this structural bridge element did not
necessitate replacement of this structural bridge element.

5th

steel-
constructed
truss

No railcars came to rest on this structural bridge element, in which
fire damage was sustained to the entire length of the track bed
deck of this structural bridge element.

The damage sustained to this structural bridge element did not
necessitate replacement of this structural bridge element.

6th

steel-
constructed
truss

No railcars came to rest on this structural bridge element, in which
fire damage was sustained to the entire length of the track bed
deck of this structural bridge element.

The damage sustained to this structural bridge element did not
necessitate replacement of this structural bridge element.

7th

steel-
constructed
truss

A center beam flatcar (TTZX 861493 ), transporting dimensional
lumber, the north end of which was coupled to the south end of a
[adjacently located] derailed tank car, came to rest derailed, in an
upright orientation, on this structural bridge element, which
displayed fire damage to approximately the southern half of this
railcar.

A tank car (GATX 6479), the south end of which was coupled to
the north end of [the adjacently located] center beam flatcar (that
was transporting dimensional lumber), the north end of which was
coupled to a [adjacently located] non-derailed railcar (described
below), came to rest derailed, in an upright orientation, on this
structural bridge element, in which this railcar did not display fire
damage.
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Fire damage was sustained to a segment of the track bed deck,
comprising approximately the southern half of this structural
bridge element.

The damage sustained to this structural bridge element did not
necessitate replacement of this structural bridge element.

A quantity of dimensional lumber, as evidently® displaced (spilled
/ off-loaded) from the bulkhead flatcar (transporting dimensional
lumber) that came to rest on this structural bridge element, was
subsequently recovered from the Tempe Town Lake.’

gth steel- A tank car (NATX 160112), the south end of which was coupled
constructed to the north end of a derailed tank car (that was located on the 7t
truss structural bridge element), the north end of which was coupled to

a [adjacently located] non-derailed railcar (described below),
came to rest derailed, in an upright orientation, on this structural
bridge element, in which this railcar did not display fire damage.

Two non-derailed railcars, which remained coupled to the
adjacent railcars, came to rest on this structural bridge element, in
which no fire damage was observed to the two noted railcars.

No fire damage was observed to this structural bridge element.

oth steel- One railcar, and about one-half of a railcar, both non-derailed,
constructed came to rest on this structural bridge element, in which no fire
truss damage was observed to the noted railcars.

No fire damage was observed to this structural bridge element.

10t steel- One railcar, and about one-third of a railcar, both non-derailed,
constructed came to rest on this structural bridge element, in which no fire
truss damage was observed to the noted railcars.

No fire damage was observed to this structural bridge element.

— End of Exhibit -

® The evidentiary observation of the displaced (spilled / off-loaded) dimensional lumber, as recovered from the
Tempe Town Lake, was attributable to the factual observation, that the noted railcar, which was the only railcar of
the group of 12 railcars involved in the derailment, that could have been the source of the displaced cargo, came to
rest on the 7™ structural bridge element (above the Tempe Town Lake), to which a quantity of that [dimensional
lumber] cargo was also observed, in ‘pre-recovery’ photo-images of that structural bridge element, to be missing
from that railcar.

" Source, and for further information, see [Internet] https://www.tempe.gov/government/communication-and-media-
relations/railroad-bridge#ad-image-12.
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Exhibit 4. Annotated Maps and Aerial Imagery, Describing Overall Accident Site and
Wreckage Distribution?

! Source: data of the SF Documentation Tabulation (which tabulates response documents of the respective Parties),
as responded (email) to the SF Group Chair by the Tempe PD, dated 09/02/2020.

1



Additional Maps and Diagrams

Unless noted, the included images are taken from Google Earth, and are NOT identical
to the conditions on the date/time of the incident but are representative to
the area to assist those unfamiliar with the landmarks mentioned
in Tempe Police reports.

Approximate scale and compass located in lower right-hand corner of each image

Additional Maps Included:

e Approximate Locations of Vehicle Perimeters, as established by area law enforcement
e Approximate Locations of Pedestrian Perimeters, as established by area law enforcement
e Approximate Locations of First Responder Tactical/Strategic Elements
e Approximate Locations of Involved Rail Cars

JT #11823



Vehicle Perimeter/Road Closures

(2]

! Derailment Location

Diagram Label

Location of Road Closure

1

Loop 202 Red Mountain Freeway, both directions between Priest Drive and Scottsdale Road

Southbound Mill Avenue at Curry Road

Northbound Mill Avenue at Rio Salado Parkway

Westbound Rio Salado Parkway at Mill Avenue

Westbound 3™ Street at Mill Avenue

Northbound Ash Avenue at 5t Street

Westbound 1%t Street at Farmer Avenue

N OV~ WIN

Eastbound Rio Salado Parkway at Hardy Drive

JT #11823



Pedestrian Perimeters/Pedestrian Access Closures

Derailment Location

The above yellow line approximates the pedestrian/non-emergency personnel outer
perimeters during the first 12-hours of this incident response.

JT #11823



Locations of First Responder Tactical/Strategic Elements

Derailment Location I

Diagram Label

Tactical/Strategic Element

1 Tempe Fire/Police Forward Command (Day 1 — Day 3)

2 Tempe Fire Operations (Day 1)

3 Tempe Police Operations (Day 1)

4 Tempe Center for the Arts (Emergency Operations Center from end of Day 1)
5 Tempe Police Investigations Forward Command (Day 2 — Day 5)

JT #11823



Approximate Layout of Train Cars, Post-Incident

L= =y [

(Based upon scene photographs and Union Pacific Consist, as received by Tempe Police Department on 07/29/20 at 0632 hours,
with knowledge that Union Pacific orders their train car sequence from the rear)

Consist
Sequence Equipment Distance Loaded or Listed Car
Line # 9 "'; 4 from Head of Empt Tvoe Listed Content Notes

(labeled on Train Pty P

diagrams)
49 NATX 160112 49th Loaded Tank Sodium Minimal to no damage

Hydroxide
48 GATX 6479 50th Loaded Tank Sulfuric Acid Minimal to no damage
93%

47 TTZX 861493 51 Loaded Flag/;en:ter Lumber Destroyed by fire/mechanical
46 TTZX 856969 52nd Loaded Flag/;enr;ter Lumber Destroyed by fire/mechanical
45 TTZX 862290 53rd Loaded Flag/;er:ter Lumber Destroyed by fire/mechanical
44 TILX 540850 54th Loaded %O::p:z:l SBMeal Destroyed by fire/mechanical
43 GACX 55605 55th Loaded %O::p:z:l SBMeal Destroyed by fire/mechanical
42 TILX 540613 56t Loaded f—ioo\/:p:?rj SBMeal Destroyed by fire/mechanical
41 GATX 90208 57th Loaded Tank Cyclohexanone | Destroyed by fire/mechanical
40 ACFX 72540 58t Loaded Tank Cyclohexanone | Destroyed by fire/mechanical
39 DBCX 201081 59th Loaded Tank Rubber Destroyed by fire/mechanical
38 GATX 1384 60t Loaded Tank Cyclohexanone Minimal to no damage
37 TTGX 715892 61° Loaded Autorack Trucks Minimal to no damage

JT #11823




47

48

49

50

51

Screenshot Source Folder: Matrice 210, File “DJI_0023" at 00:07

52

JT #11823



46

45

Screenshot Source Folder: Matrice 300 / DJI_202007300750_001, File “Day 2 Overview” at 00:15

44

43

JT #11823



40

44

Screenshot Source Folder: Hawk 10 07-29-20 / 2020-07-29, File “DJI_0059” at 00:55

39

41

45

42

43

JT #11823



38

39

40

Screenshot Source Folder: Hawk 10 07-29-20 / 2020-07-29, File “DJI_0059” at 01:09

41

42

43

JT #11823
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Exhibit 5. Jurisdictional Fire Department - Timeline of Response Activities®

Note(s) of this Exhibit -

[1] Personally Identifiable Information (PII) (e.g., names of individuals, personal telephone
numbers, etc.) cited in the received documentation has been redacted for considerations of
privacy.

! Source: data of the SF Documentation Tabulation (which tabulates response documents of the respective Parties),
as responded (email) to the SF Group Chair by the TFMRD, dated 10/29/2020.
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PFD Incident Info Lookup

@06:27:52
07/29/20 *** UNION PACIFIC SAYS THEY HAVE HAZARDOUS MATERIALS THROUGHOUT
MISC HJ1823

@06:27:52 THIS

07729020 |\ o Lgtazs | TRAIN == USE CAUTION. | AM AWAITING A FULL MANIFEST FROM THEM AND

@06:27:52 WILL UPDATE YOU ASAP

07/29/20 E272 [11:43]

@06:27:57 | STACGED RS sEim

07/29/20 HM272 [11:49]

@06:28:03 | STACED R o

07/29/20 E272 HAZ

@06:28:21 | SECTOR HI1823 | MAKE WAY FWD FOR IN CMD IN PL JUST EAST

07/29/20

06282 | SECMEM HI1823 | HM272 HAZ

07/29/20

O 21 | ONSCNE HI1823 | E272

07/29/20

06,2644 | ONSCNE HI1823 | HM272

07/29/20

062002 | MISC HJ1823 | L273APPROACH FROM EAST

07/29/20

B06.20:33 | ISC WD8622 | ADV TMP PD ABOUT HAZMAT ON THE TRAIN AND ADV THEM TO KEEP CLEAR
[EAST/CMD,MOVING E271 FURTHER TO NORHT HAVE PROTECTION OF BLOCK

07120020 |\ Litas  |3WALL, SET MONITOR AND GET THEM OUT OF THERE, GETTING YOU ANOTHER

@06:30:01 TRUCK TO LAY IN BEHIND A LITTLE FRTHER SOUTH TO GET MONITOR TO AVOID
SPREAD

07/29/20 _

063027 | STAGED E277 [14:13]

07/29/20 .

B06:304g | STAGED L273 [14:34]

07/29/20

906:31:00 | SECMEM HJ1823 | E275 EAST

07/29/20

06307 | MISC HJ1823 | SET STANG GUN AND HIT FROM ENTRANCE OF PARKING LOT.

07/29/20 N _ _

0631 | MISC HJ1823 | ,07/29/20 06:29:34 Message To: #7000 TRO From: DS32

07/29/20

063131 | MISC HJ1823 |91 DEGREES W/WIND FROM N.E. AT 4MPH W/GUSTS AT 5

07/29/20

063133 | CROSS CMO0093 | #F20287015

07125120 "CMD/WEST E278 IN POSITON WILL GET LA E278 E276 L276 ON WEST SHUT DOWN

063250 | MISC HJ1823 | ALL HL TO GET FARTHER BACK, NEED TO RELOCATE E276 TO HYDRANT TO PUMP

2% E278, REQ 2 ADDT ENG REQ FB IN SERVICE TO TRAVEL NORTH TO LMBAR CAR

07/29/20

B06:3315 | SECMEM HJ1823 |E278 WEST

07/29/20

06:39:22 | ONSCNE HI1823 | E278

07/29/20 - _

063324 | NOTIFY WD8622 | Notifications made: TMPSR TMPOPS SCTSR PHXSR PHXOPS AFMASR AFMAOPS

07/29/20 .

06555 | STAGED E32 [17:24]

07/29/20

0063349 | MISC HJ1823 | ,E278, READY FOR WATER ON BLITZ,

07/29/20 (NOT)

@o6:33:52 | MILE - [NOT WD8622 | | \bDATE PAGE SENT RE: BRIDGE COLLAPSE

07/29/20 C2700 RESET BLINK NOTIFICATION

063354 | MISC Hitezs |©

07/29/20 _

20 | o ANGE WD8622 | TYPE DESC: TRAIN FIRE --> TRAIN DERAILMENT
@06:34:00
07129120 | onseNE L273

http://firewire/applications/FWIncidentInfoDisplay/FWIncidentInfoDisplay aspx?runNo=20287000[8/6/2020 3:25:45 PM]




PFD Incident Info Lookup

@06:34:07
07/29/20
@06-34:25 | SECMEM HJ1823 |E277 HAZ
07/29/20
@06:34:32 STAGED HJ1823 E32 ,SOUTH
07/20/20 |\ o Hiig23 | WEST/CMD, DO NOT HAVE PUMP ON NEW BOAT, ANY WAY FOR AIR SUPPORT
@06:35:03 AND TAKE FROM LAKE AND DROP TO BRIDGE. CMD TRYING TO GET AIR SUPPORT
07/29/20
@06:35:20 MISC HJ1823 ,25MIN ETN, GIVEN
07/29/20
@06:35:34 | MISC HJ1823 |,CMD/E32,WORK WAY TO WEST C271
07/29/20 _
@06:35:3 | STAGED SQ8 [19:25]
07/29/20
@06:35:40 | SECTOR HJ1823 | C271 WEST
07/29/20
@06:35:49 | SECMEM HJ1823 |E32 WEST
07/29/20 _
@06:35:51 | ONSCNE €2700 [14:25]
07/29/20 .
@06:36:02 | ONSCNE C957S [19:48]
07/29/20
@06:36:32 | MISC HJ1823 | ,NEED MORE SUPPORT FOR E271, E271 PUMP NEEDS HYDRANT,
07/29/20 _
@06:36:38 | ONSCNE HJ1823 | BC2[20:24]
07/29/20
@06:36-40 | ONSCNE E277
07/29/20
@06:36:43 | STAGED HJ1823 | SQ8,SOUTH
07/20/20 |\ 0\ Hiig23 | MAIN BODY OF FIRE, MULTIPLE PRESSURE , SETTING UP MONITOR AND BACKIN
@06:37:20 GouT
07/29/20
@06-3743 | MISC HJ1823 |,CMD/E275,HOLD POSITION
07/29/20 _
@06-38:13 | ONSCNE BC1 [21:59]
07/29/20
@06:38:45 MISC HJ1823 JE278/P278, UNTIL WE GET HEMAT PUMP SHUT DOWN LADDER GO TO BLITZ,
07/29/20 _
@06:30-51 | STAGED U29 [23:37]
07/20/20 | \o Hi1g3 | ‘ES2WEST/STG JUST ON IST/FARMER, ASSIGN, COME FWD NORTH RIO PUMP E27 8
@06:40:00 HYDRANT. LAST HYDRANT ON CURB ON RIO
07/29/20 o _ _
@06:40:16 | M1SC HJ1823  |,07/29/20 06:40:10 Message To: #000 TRO From: DS34
07/29/20 | o Hiig23 | SPOKE WITH PHX PD AIR SUPPORT, THEY'RE CHECKING TO SEE IF THEY CAN
@06:40:16 PROV
07/29/20 MISC HI1823 ,UDE WATER DROPS ONTO THE BRIDGE AND WOQULD LIKE C957S TO CALL THEM
@06:40:16 DIRECTLY...MSG SENT TO C957S DIRECTLY W/PHONE NUMBER
07/29/20 ,
@06:40:20 | ONSCNE U277 [24:06]
MLl 29’ 20 Imisc HJ1823 |,HAZ JUST GOT WITH C957S AT RIO SALADO
@06:41:13
07/29/20
@06:41:23 | SECMEM HJ1823 |SQ8 HAZ
07/29/20
@06-41:43 | MISC HJ1823 |,PD HAS A COPY OF THE MANIFEST FOR THE TRAIN ..DO U NEED IT OR DO U HAV
07/29/20
2
@06:41:43 MISC HJ1823 ,E ONE ALREADY *
07/29/20 \pisc HJ1823  |,07/29/20 06:41:29 Message To: #7000 TRO From: DS41
@06:41:43 : A 2 Uk :

http://firewire/applications/FWIncidentInfoDisplay/FWIncidentInfoDisplay aspx?runNo=20287000[8/6/2020 3:25:45 PM]
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Exhibit 6. Jurisdictional Law Enforcement Agency - Timeline of Response Activities®

Notes of this Exhibit —

[1] As the emergency services response to the incident was substantially stabilized (the fire was
suppressed, and the scene was deemed under control), the Timeline document presented in
this Exhibit was truncated at page 43 (i.e., at approximately 4:00 p.m., on the first day of the
emergency services response), rather than include the entire Timeline document that
comprised 263 pages, which addressed the emergency services response activities for the
entire duration at the scene (i.e., nearly midnight, on August 3).

[2] Personally Identifiable Information (PII) (e.g., names of individuals, personal telephone
numbers, etc.) cited in the received documentation has been redacted for considerations of
privacy.

! Source: data of the SF Documentation Tabulation (which tabulates response documents of the respective Parties),

submittal by the Tempe PD Party participant to the SF Group, as responded (email) to the SF Group Chair, dated
09/02/2020.
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Exhibit 7. Operating Railroad - Timeline of Response Activities®

Note(s) of this Exhibit —

[1] Personally Identifiable Information (PII) (e.g., names of individuals, personal telephone
numbers, etc.) cited in the received documentation has been redacted for considerations of
privacy.

! Source: data of the SF Documentation Tabulation (which tabulates response documents of the respective Parties),

submittal by the UP Railroad Party participant to the SF Group, as responded (email) to the SF Group Chair, dated
09/24/2020.
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RMCC Incident Management System

Incident Report

Incident Number : 2020-07-29-047MMR Date Time Occurred . 07/29/20 08:13 A
Incident Name . Derailment, TEMPE, AZ Date Time Reported : 07/29/20 08:13 A
Created By - T Date Time Resolved . 08/06/20 03:37 P

Incident Summary

Incident displayed / included on the RMCC Morning Report YES

Incident is Police Sensitive and should have limited visibility NO

FRA/ NTSB Inquiry Received YES

Does this incident involve an Environmental/Hazardous Material Response Level 2 or 3 criteria? YES

Does this incident significantly impact the general public or generate media interest? YES

Is Police, Fire, or EMS response required? YES

Are there any hazardous materials involved? YES

Does this incident involve any damage to non-UPRR property? YES

Will this incident cause an extended service interruption to train movement? (beyond 4 hours) YES

Incident meets Federal Regulatory Agency notification criteria. YES

Incident meets State Regulatory Agency notification criteria. YES

Does this incident involve loaded railcars, containers or trailers? YES

Was the "Go Team" activated to respond to this incident? YES




RMCC Incident Management System

Incident Report

Incident Number : 2020-07-29-047MMR Date Time Occurred . 07/29/20 08:13 A

Incident Name . Derailment, TEMPE, AZ Date Time Reported : 07/29/20 08:13 A

Created By T Date Time Resolved . 08/06/20 03:37 P

Incident Tempe Fire Department, reported a northbound train was on fire near University and Farmer,
Narrative : which Is near Mile Post 914.81 of the Phoenix Subdivision In Tempe, A Train Dispatcher,

Z.
was notified and advised train MTUPX 29 went into an emergency stop. q was updated advised
personnel arrived on scene, there were eight to ten railcars on fire, it was unknown if hazardous
materials were involved however, the fire department escalated the incident, and there were no reports
of injuries or evacuations. Dispatcher ] was updated.

UPDATE: At08:18 AM,q Tempe Police Department, reported a derailment near Tempe Beach
Park at Rio Solado Parkway and Mill Avenue. advised tank cars were involved and requested
consist information to determine tank car contents. Train Dispatcher, was notified and

advised it was unknown if there was a derailment however the crew was walking the train following an

emergency stop. A train consist for train MTUPX 29 was emailed to [Jif @tempe.gov.

UPDATE: At 08:22 AM, Tempe Fire Department, advised the train was on the UPRR bridge
and requested and received a train consist to email @phoenix.gov.

Special Agent, was notified and was responding with a forty minute ETA.
Hazardous Materials Management, was notified, was en route with a seven hours , and stated
Graymar Environmental, Contractor, was en route with a twenty minute ETA.

UPDATE: At 08:35 AM'! Train Dispatcher, advised the conductor observed the fire was
approximately eight railcars behind railcar NDYX 515559, and hazmat tank cars were involved.F
Tempe Fire Department, was contacted and transferred RMCC to Tempe Fire Departmen
(602” who advised the south side of the bridge collapsed, railcars had fallen to an empty
park below, and the media was on scene.F stated there were no injuries, no evacuations, and
requested the north part of the train to be decoupled and moved off the bridge due to the fire spreading

north on the bridge. Dispatcher was updated and advise RMCC to contacted
Director Operating Practices (9 # Mr. was contacted and advised he was attempting
to contact UPRR employees in the area and would update RMCC. |l Risk Management,

was notified. State and federal regulatory agency notifications were issued.

UPDATE: At 09:14 AM, |l Il A VP External Relations, requested and received incident
information.

UPDATE: At 09:20 AM, Tempe Fire Department, requested the UPRR Special Agent meet the
Battalion Chief of Unit 271 at 1st Street and Ash Avenue.*CF Special Agent, was updated
and advised he was three minutes away. || Il C'a2 ms- , was notified.

UPDATE: At 09:32 AM, |l Tempe Fire Department, advised one person was treated for smoke
inhalation, a small area was evacuated, part of the freeway was shut down, and the UPRR bridge
collapsed over a park however, it was unknown if any citizens were at the park during the collapse.
# Risk Management, was updated and advised he was responding with an hour and a

al

UPDATE: At 09:29 AM, I Il General Director External Affairs, requested and received
information.

UPDATE: At 09:33 AM, Il F Hazardous Materials Management, advised GrayMar
Environmental, Contractor, an ean Harbors, Contractor, were on site twenty minutes after
notification, there were no tank cars on fire, no hazardous materials released at this time, and there
were three tank cars at the bottom of the bridge with no sign of release which were DBCX 201081,
ACFX 72540, and GATX 90208. Mr.ﬂgfurther advised railcar GATX 1384 was the first railcar
upright on the south side of the bridge, 6479 was the first railcar upright on the north side of the
bridge, and the derailment occurred between those two railcars. Mr.ﬂ further advised there was
not believed to be water under the portion of bridge that collapsed.

UPDATE: At 09:41 AM, I Il FRA Region 6, requested and received incident information after
proper vetting procedures were completed.

UPDATE: At 09:42 AM, |l Phoenix Police Department, requested and received information.
UPDATE: At 09:45 AM, IR Director Operating Practices, was contacted, advised as much

of the north part of the train was moved off the bridge however, some railcars remained on the bridge
due to the fire and was unable to move them at this time.

UPDATE: At 09:51 AM,-“ Senior Counsel, requested and received information. |l
I Shipment Quality, was notified.
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UPDATE: At 10:02 AM, I VTsB G110l requested and was issued incident
information after proper vetting procedures were completed.

UPDATE: At 10:06 AM, Environmental Protection Agency, requested incident information
however, was unable to be vetted and the call disconnected.

GrayMar, Contractor, was on scene assessing the derailment. Mr. stated the initial information
was tank car GATX 1384 was upright on the south end of the bridge, tank car GATX 6479 was upright
on the north end of the bridge, and three tank cars were on their sides under the bridge which were
DBCX 201081, which was a load of rubber, and ACFX 72540 and GATX 90208, which were loaded
with cyclohexanone. Mr.- further advised according to GrayMar personnel, there was no
evidence of a release from ani of the tank cars, however, they were continuing to inspect them. Mr.

UPDATE: At 10:12 AM, |l Il Hazardous Materials Manaiement, advised via email,

H stated Hazardous Materials Management, was responding with a seven hour
estimated time of arr val, Hazardous Materials Management, was responding with a six
hour estimated time of arrival, and in addition, GHD, Contractor, was responding to provide support for
any water issues due to material falling from the bridge into the Tempe Town Lake. Mr.ﬁpfunher
stated CTEH, Contractor, was also responding with a six hour estimated time of arrival t0 provide air
monitoring support that may be required. State and federal regulatory agencies were updated.

UPDATE: At10:14 AM,
vetting procedures were completed.

FRA, requested and received incident information after proper

UPDATE: At 10:19 AM, I “ FRA, requested and received incident information after
proper vetting procedures were completed.

UPDATE: At 10:23 AM, Environmental Protection Agency, requested and received updated
information after proper vetiing.

UPDATE: At 10:24 AM,HH Senior Director of Safety (909.” requested the
UPRR Go-Team be activated and would like a call back regarding the time of Tlight.

UPDATE: At 10:26 AM, FRA Hazardous Materials Specialist, requested and received a
train consist to emailed dot.gov after proper vetting procedures were followed.

UPDATE: At 10:33 AM, I Scnior Director of Safety, requested personnel from the
engineering department, risk management, hazardous materials, and the car mechanical department
be notified the UPRR Go-Team was activating with a 12:00 PM departure time from the UP hangar.
State and federal regulatory agencies were updated and the NRC provided new report number
1283080. State agency advised the last lumber railcar on fire was being extinguished.

UPDATE: At 10:50 AM, Senior Director of Safety, advised |JJjjj I Srecia
Agent, would be responding Tor the unmanned aerial systems group.

UPDATE: At 10:57 AM, M Century Link, requested and received emergency CBUD
tickets 20200729009 anm or the incident.

UPDATE: At 12:21 PM, Per a Southern Region Event email, train MTUPX 29 derailed on a bridge near
Mile Post 914 of the Phoenix Subdivision, railcars and parts of the bridge were on fire, there were no
crew injuries, and the train was operating at twenty three miles per hour when the derailment occurred.

UPDATE: At 12:29 PM,F — Special Agent, was contacted and advised he was in the
process of downloading the locomotive video and would update RMCC with further details.

UPDATE: At 12:48 PM, IR ﬂ Risk Management, stated personnel with the Federal Bureau of
Investigations were on scene and the National Transportation Safety Board had requested the scene
remain intact and untouched until they arrive for inspection.

UPDATE: At 01:07 PM,_| BASF (225l recuested and was transferred to ]
Hazardous Materials Management.

UPDATE: At01:15 PM,_“ Senior Director Hazardous Material Operations, advised via
email, further assessment revealed tank car GATX 90209, a load of cyclohexanone, was releasing from
the manway and the Tempe Fire Department and Arizona State Patrol Hazardous Material Teams were
attempting to stop the minor release from the railcar. Mr. further advised fire fighting continued

with the use of fire boats and a helicopter, a boom was deployed as a precautionary measure and
would be monitored, and-ﬁ Site Remediation, and-_h Manager Environmental
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Field Operations, were on scene. Mr. statedm Hazardous Materials Management,
h Hazardous Materials Management, Chip Heard, Hazardous Materials Management, with
, contractor, - Hazardous Materials Management, and Hazardous

Materials Management, were en route. Mr. further stated GrayMar, Contractor, Clean Harbors,

Contractor, and GHD, Contractor, were on scene. Mr. advised unless there was a change in
status, the next update from the UP Hazardous Materials Team would be after the team arrived and

completed an assessment.”“ Hazardous Materials Management, was contacted
and advised the hazardous materials had not mpacted the waterway and less than five gallons had
impacted the ground.

UPDATE: At 01:28 PM, H Hazardous Materials Management, advised the amount of
release to the ground was Tive hundred gallons. State and federal regulatory agencies were updated.

UPDATE: At 01:54 PM, Special Agent, advised he would operating a drone in the
area of the derailment. Agen stated the evacuation was completed, no cause was known at
this time, and there were no injuries other than the inhalation injuries sustained by a third party.

UPDATE: At 02:09 PM, Hazardous Materials Management, advised the shipper still
had not contacted either azardous Materials Management, or”
Hazardous Materials Management. Mr. |l requested a secondary page be placed.

Chemtrec, was updated.

UPDATE: At 02:39 PM,_ Hazardous Materials Management, requested the shipper of
tank car GATX 90208 contacted him on his cell number. Chemtrec, was updated and advised
she had just made notification to that shipper to contact Mr.

UPDATE: At 02:55 PM, |l F TSOC, requested and received incident information after
proper vetting procedures were followed. Mr. stated their personnel had told them a sulfuric
acid railcar was involved in the derailment. Hazardous Materials Management, was
updated, advised a sulfuric acid railcar was In the train consist however, was not involved in the
derailment. Mr. |l vas updated. |} BB Scnior Counsel, was updated via email for all
FRA and NTSB inquiries.

UPDATE: At 03:06 PM,H Federal Bureau of Investigation, requested train movement
through the area prior to the derailment. Il Scnior Manager Division Police, was contacted
and conferred with Ms. || | NI
UPDATE: At 04:27 PM,FH Special Agent, advisedm H NTSB, requested
he download of the TIR footage be turned over to%* ederal Bureau of Investigation, for
further investigation. Agenth further advised the unaftected railcars on the east end of the train
would be moved to the Mesa Railyard and the unaffected railcars on the west end of the train would be
moved to the Phoenix Railyard.

UPDATE: At 04:37 PM,* Senior Director Hazardous Material Operations, requested a
safety data sheet be forwarded to him for tank car GATX 90208. Chemtrec, was updated and
emailed the SDS to the RMCC inbox and the sheet was forwarded t0

r.
UPDATE: At 05:40 PM, ]l Il Srecial Agent, advised he arrived on scene.

UPDATE: At 06:00 PM,F I Scnior Director Hazardous Materials, advised via email, the
fire was extinguished with only minor smoldering left on the bridge. Mr. stated a formal
command structure was in place with the area fire department, EPA, A , and UP personnel. Mr.
Madvised authorization was received to move railcars which were blocking access to tank car

0208, which was the tank car releasing, and once accessed, an assessment would be
completed. Mr. further stated the area fire department had placed a foam blanket on the
released product, the foam and product were discovered to have entered a storm drain which led to
Tempe Town Lake, and containment has been placed around the drain to prevent further impact. Mr.

further advised air monitoring had been established, would continue throughout the operations,
and stated NTSB had launched their investigation. State and federal regulatory agencies were updated.
I B Scnior Counsel, was updated and advised he was on scene.

UPDATE: At 08:00 PM,q Senior Director Hazardous Materials, advised via email, tank
car GATX 90208 was assessed and determined to only be releasing from the manway and the
approved plan was to use a vacuum truck to remove the product until the release stopped. Mr.”
stated the removed product would be stored in site frac trucks or possibly trucked to the consignee. Mr.
further advised UPRR received approval to begin clearing operations on the eastern portion of
e derailment. Mr. ] confirmed the previously involved storm drain was secure, advised
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additional materials would be deployed to ensure no further product and foam entered the drain, and

stated equipment was being staged at the outfall of the storm drain to remove any remaining product

and foam before it could enter Tempe Town Lake. Mr. JJJi] advised air monitoring continued in the
area and would enhance when product removal began.

UPDATE: At 09:30 PM,M Senior Director Hazardous Materials, advised via email, the
release was stopped at 07: , stated the night operations would include clearing and debris
removal around tank car GATX 90208. Mr. * stated once the debris was removed, tank car
GATX 90208 would be up-righted which would ensure the leak would not re-appear. Mr. further
stated the storm drain outfall would be continuously monitored to ensure no further product and foam
entered the lake, advised air monitoring would continue throughout the night, and further advised

* Hazardous Materials Management,_ Hazardous Materials Management,
and A vin Heard, Hazardous Materials Management, would be the staff for the night.

UPDATE: At 11:30 PM, |ll} m General Manager Transportation (720&* advised via
a roug

Southern Region event email a total of twelve railcars derailed, consist lines 3 9 from the
rear, all of which were loaded and four of which contained hazardous materials, and one of those had
been releasing materials. At the time of the undesired emergency stop the train was traveling at twenty-
two miles per hour and traveled for 583 feet after going into emergency with no train handling issues
noted. Track image recorder footage from the train and the previous train through the area did not
indicate any track disturbances, abnormal motion, or indication of a problem. The first five derailed
railcars were left upright on the west side of the bridge, an approximate 150 foot portion of the bridge
collapsed, and the next five derailed railcars were piled in this spot on their sides, one additional railcar
was hanging over the collapsed portion and the following railcar derailed but was left upright on the
east end of the bridge. Two of the five railcars on the west side of the bridge were rerailed. One of the
railcars on their sides in the pile was cleared and the hazardous materials release was stopped.
Representatives from the Federal Bureau of Investigation had ordered all rerailment and clearing
activity to cease until after their investigation which would begin at 09:00 AM on 07/30/2020 and may
last eight hours. Rerailment contractors on site included two divisions of RJ Corman, Contractor, one
division of Hulcher, Contractor, and a contracted 500 ton crane. UPRR employees on scene included

Mr.” E m Senior Vice President of Engineering and Mechanical,q q
Area Vice President of Bridge Maintenance and Construction,ﬁ Manager Division Palice,

Senior Director of Public Affairs, General Director Regional Operations,
Senior Council, a bridge team, a track team, a mechanical team, members of the go
eam, and various special agents. The cause was to be determined. No estimated time of reopening
was available as major bridge repairs were needed. Train traffic servicing the Phoenix area would be
rerouted via BNSF through Daggett, CA and Vaughn, NM. A UPRR team meeting was scheduled for
08:00 AM on 07/30/2020. The next update would be issued sometime after the conclusion of the
Federal Bureau of Investigations meeting. RMCC determined via MyUP the twelve derailed railcars
were GATX 1384, DBCX 201081, ACFX 72540, GATX 90208, TILX 540613, GACX 55605, TILX
540850, TTZX 862290, TTZX 856969, TTZX 861493, GATX 6479, and NATX 160112.

UPDATE: On 07/30/2020 at 01:28 AM, Hazardous Materials Management, was
contacted about hazardous railcar NAT 12 and he advised no additional assistance from the
shipper was needed. Chemtrec, was updated about the involvement of railcar NATX 160112 and they
advised the shipper of this railcar had not been notified. Mr. was updated and he advised the
railcar was on the west end of the bridge and had no reported releases and was in an unknown
position.

UPDATE: At 08:03 AM, Senior Director Hazardous Materials, advised via emalil,
railcar GATX 90208 was placed upright to ensure the release did not appear, at 10:30 PM on
07/29/2020 the FBI halted all operations on site and were now discussing allowing UPRR to continue
outside of the area where the FBI was working, air monitoring was continuing, and a UPRR transfer
truck was being mobilized to the site. Mr.* further advised the next update would be at 04:00 PM
unless conditions changed to warrant an update.

UPDATE: At 10:09 AM, Per a Southern Region Event email, no work was completed overnight due to
the FBI shutdown on site, an incident briefing with all agencies was started at 07:00 AM and the FBI
site investigation was beginning soon, and UPRR would work with the inspectors to help determine the
cause of the derailment. Three railcars remained on the western part of the bridge, working was being
allowed to clear one of those railcars during morning hours, three railcars remained on the eastern part
of the bridge, which would be moved to the Tempe siding, and work was stopped until the FBI cleared
work to begin. Two of six railcars were cleared in the collapsed area of the bridge, however, work was
topped in that area until the FBI cleared work to begin and the next update would be provided when
there was an indication of when the work could begin.

UPDATE: At 01:49 PM, Per a Southern Region Event email, personnel began clearing railcars at
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12:00 MST from the eastern portion of the bridge and personnel would slowly begin clearing the
remainder of the railcars from the collapsed portion of the bridge with the FBI completing investigation
as the clearing was happening. The cause was still unknown and the estimated time of clearing was
still unknown.

UPDATE: At 04:00 PM,F Senior Director Hazardous Materials, advised via email, the
FBI had released parts of the scene for clearing operations to begin and confirmed air monitoring was
still in progress. Mr.“ stated after further investigation was conducted personnel determined the
storm drain which was believed to have led to a waterway actually led to a dry settling pond therefore
no waterway had been affected. Mr. ] confirmed Arizona Department of Environmental Quality
agreed no testing for PFAS or cyclohexanone would need to be completed and further stated the storm
drain and piping was being cleaned. Mr.F stated the consignee for the cyclohexanone rejected
taking the product therefore, a transfer truck would be on site during the evening hours.

UPDATE: At 10:17 PM, Per a Southern Region Event email, two hopper railcars were remaining to be
cleared from the collapsed area which was estimated to be completed by morning, one lumber flat
railcar remained to be cleared on the west end of the bridge, worked has stopped due to safety reasons
(dark working conditions), removal of the east end bridge peers has begun and will be replaced. The
next update will be on 07/31/2020 at 04:00 AM.

UPDATE: On 07/31/2020 at 07:53 AM,_ Senior Director Hazardous Materials, advised
via email, night operations consisted of clearing act vities, transfers for the three cyclohexanone tank
cars would begin after the morning briefing, the material would be transferred to trucks and then to tank
cars provided by Univar, and there was no current plan on where the cyclohexanone would go once
transferred. Mr.h further advised a section of the bridge would be demolished today so a boom
had been re-positioned to accommodate the demolition work, and the OSRO boats would be positioned
for rescue operations if needed for those working on the bridge demolition. Mr.m stated the storm
drain was cleaned, the sampling plan for the settling pond was approved and would begin today, air
monitoring continues, the NTSB would begin their field inspections this mornin With*

# rdo
a

General Director Regional Operations, as the lead for UPRR, and'\H

Management, cleared the scene anquj Hazardous Materials Management, was now on
site. Mr.d- further stated the next update would be after 04:00 PM unless something significant
changed.

us Materials

Hazal

UPDATE: At 12:02 PM, Per a Southern Region Event email, railcar GACX 55605 was cleared at 01:15
AM, railcar TILX 850540 was cleared at 02:30 AM, and clean up and prep work was in progress on the
east end.

UPDATE: At 02:10 PM, Per a Southern Region Event email, nine of the twelve derailed railcars were
cleared, three lumber railcars on the west end of the bridge remained to be cleared, work was
continuing on the west most lumber railcar to clear, and the other two would be cleared on the morning
of 08/01/2020 along with removal of a portion of the truss section of the bridge. The piers on the ballast
deck portion of the east end of the bridge to be replaced were cleared, transloading of the hazardous
material railcars would begin today, and most of the work remaining today would be on-site cleanup to
prepare for bridge construction. Materials started to arrive and work to begin driving pilings could
continue as early at 08/01/2020.

UPDATE: At 04:00 PM, qj Senior Director Hazardous Materials, advised via email,
transfer operations were being completed and would continue for the day until two of the
cyclohexanone tank cars were empty with the remaining cyclohexanone tank car to be transferred on a
later date. Mr. stated lumber was being removed from the water via the boat dock, advised the
settling pond and storm drain had a sampling plan implemented, and confirmed air monitoring still
continued. Mr. ] further advised NTSB Hazmat Team had completed their field activities and
confirmed clearing operations were still taking place. Mr.* stated bridge demolition would
actually take place on 08/01/2020 at 08:00 AM PT as the city had ordered UPRR to perform
evacuations during the time frame of demolition due to the proximity of residential apartments, which
would include three residential, three-story, apartment buildings.

UPDATE: At 08:00 PM, m Senior Director Hazardous Materials, advised via email,
bridge demolition was now rescheduled Tor 08:00 AM PT on 08/02/2020 to ensure all potential
evacuees were properly notified. Mr.— stated all hazardous materials activity had stopped for
bridge demolition crews to begin preparations and were estimated to resume on 08/01/2020 at 12:00
PM PT. Mr. advised a transfer hose charged with nitrogen and small amounts of
cyclohexanone was opened and sprayed two involved parties. Reference RIMS report 2020-07-31-
258JAH. Mr. further stated air monitoring was still occurring and confirmed additional hazmat
resources would be dispatched to ensure safe working conditions.
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UPDATE: At 10:46 PM, F General Director Mechanical Maintenance, reported at

approximately 09:00 PM, while working on rerailing railcar TTZX 861493 a contractor slipped on a

bridge cross beam and dislocated his left shoulder. Reference RIMS report 2020-07-31-280BJO. Mr.
advised the contractor was taken to a local hospital where he was evaluated and treated.
Risk Management, was updated.

UPDATE: On 08/01/2020 at 12:00 PM, m Senior Director Hazardous Materials, advised
via email, they were continuing to clear debris from the lake, prepare for the bridge demolition which
was scheduled for 08/02/2020 at 08:00 AM, transfer operations would resume after bridge preparation
was finished approximately at 01:00 PM, clearing operations continued on the south side of the bridge,
site remediation was awaiting sample results, and air monitoring continued.

UPDATE: At03:49 PM,M CNR Trucking and Cattle, requested and received an
emergency dig ticket (20 0 begin reconstructing the bridge.

UPDATE: At07:07 PM, Risk Management, requested the addresses for the locations
being evacuated tonight. Operator Tempe Police Department, was notified and advised
he would have an officer on scene contact Mr. directly. Mr.h was updated.

UPDATE: At07:00 PM,H Senior Director Hazardous Materials, advised via email, the
bridge was prepared for demolition on 08/02/2020, transfer operations were delayed due to bridge
preparations taking longer than expected, the transfer operations would be completed at 09:00 PM, the

two Cyclohexanone tank cars would be cleaned and purged on 08/02/2020, lumber removal from the
river was completed, and air monitoring continued.

UPDATE: On 08/02/2020 at 09:27 AM, |l q Special Agent, advised he would pilot a UPRR
drone for three hours with no visual observer in relation to this incident.

UPDATE: At11:31 AM,_ Senior Director Hazardous Materials, advised via email,
successful bridge demolition was at 10:10 AM, bridge removal began, transfer of the two
cyclohexanone railcars was completed last night, clean and purge operation of the two Cyclohexanone
railcars would begin upon approval, and was anticipated to begin today. Mr.F further advised the
remaining Cyclohexanone railcar would be moved to Mesa on 08/03/2020 and transferred at a later
date, site remediation was waiting for sample results, water debris removal continued, and air
monitoring continued.

UPDATE: At07:04 PM,F Senior Director Hazardous Materials, advised via email, one
Cyclohexanone railcar had been cleaned and purged with the second beginning shortly, removal of
debris in the water continues, bridge removal continues, air monitoring continues, and unless
conditions change the hazardous materials portion of the incident would conclude tonight.

UPDATE: On 08/05/2020 at 02:24 AM,” Il Superintendent of Dispatch, was contacted
and advised he believed all railcars were cleared however, was unaware and statedE H
General Manager Transportation, could be contacted during morning hours for updated information.

UPDATE: At03:51 PM, Hazardous Materials Management, stated the remaining
product in tank car GAT. was transferred and it was determined the loss of product from the
tank car was 2201.45 gallons. State and federal regulatory agencies were updated.

UPDATE: On 08/06/2020 at 03:37 PM,! I General Manager Transportation, was contacted
and confirmed all railcars had been cleared.

. - 08/26/20 10:53 AM (Central Time)
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Exhibit 8. Emergency Services - Mutual Aid Response Support in the Incident

1. List of Agencies / Organizations Providing Mutual Aid Response Support to Tempe Fire
Medical Rescue Department?!

Fire Department (support) —

Chandler
Gilbert
Goodyear
Guadalupe
Mesa

North County
Peoria
Phoenix
Scottsdale
Sun Lakes

Ambulance (support) —

AMR?
PMT?

2. List of Agencies / Organizations Providing Mutual Aid Response Support to the Tempe
Police Department*

Phoenix PD Arizona Department of Public Safety
Scottsdale PD Arizona Department of Transportation
Chandler PD Arizona Corporation Commission
Mesa PD Union Pacific Railroad Police

Salt River PD Federal Bureau of Investigation

Gila River PD U.S. Federal Rail Administration
Paradise Valley PD U.S. Department of Transportation
Arizona State University PD U.S. Environmental Protection Agency
Maricopa County Sheriff's Office U.S. Department of Homeland Security

! Source: data of the SF Documentation Tabulation (which tabulates response documents of the respective Parties),
submittal by the TFMRD Party participant to the SF Group, as responded (email) to the SF Group Chair, dated
10/29/2020.

2 Ref, and for further data, see [Internet] https://www.amr.net/.
3 Ref, and for further data, see [Internet] http://108.167.187.240/pmt-ambulance-home.html.

4 Source: data of the SF Documentation Tabulation (which tabulates response documents of the respective Parties),
submittal by the Tempe PD Party participant to the SF Group, as responded (email) to the SF Group Chair, dated
09/02/2020.

1



Tempe, AZ SF Emergency Response / Factual Report — Exhibit(s) RRD20LR005

Exhibit 9. Post-Event Critique / Debriefing — After-Action Review Activity Documentation,
Describing Initiatives and/or Advocacy Measures Implemented Subsequent to the
Accident

The Party participants of the SF investigation were afforded an opportunity for data feedback to
the investigation®, to address the topic-points as may have been addressed in an After-Action
activity, to describe specific / documented safety initiatives, and or advocacy measures that have
been initiated, and/or employed subsequent to the incident, such to potentially take advantage of
‘lessons-learned’ in the accident. A copy of the responded documentation? that addressed this
topic-point, as made available to the SF investigation, is provided, to the extent possible (see
footnote notation regarding City of Tempe documentation submission), as follows.

» Improvements-Best Practices Hot Wash (informally referred to as an After-Action Report),
compiled by City of Tempe / Emergency Management agency?,

« Identified challenges of the response execution, compiled by the Union Pacific Railroad®.

! Ref, email from the NTSB SF Group Chairperson, to the Party participants of the SF Group, dated 08/12/2020.

2 The documentation transmittal(s) are reproduced in their entirety, as received from the participating Party to the SF
Investigation organizations.

3 Source: data of the SF Documentation Tabulation (which tabulates response documents of the respective Parties),
initial submission by the TFMRD Party participant to the SF Group, as responded (email) to the SF Group Chair,
dated 10/29/2020, and subsequent (final document revision) submission by the City of Tempe [City Manager] -
Party Spokesperson to the investigation, [Word] document filename [title] “Valley Metro Security Resolution”,
transmittal (email) to the SF Group Chair, dated 01/27/2021.

4 Source: data of the SF Documentation Tabulation (which tabulates response documents of the respective Parties),
submittal by the UP Railroad Party participant to the SF Group, as responded (email) to the SF Group Chair, dated
09/24/2020.
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Tempe Train Derailment
Reference List & Acronyms

Reference List

Base Camp: Base Camp was located in the Beach Park parking lot. It was used for logistics.
Support Pods and tents were set up at the Base Camp to support all the agencies that were
working under extremely hot conditions.

Command Post: The first day the Command Post (CP)was located at Beach Park. Once the
Emergency Operations Center (EOC) was open at the Tempe Center for the Arts, Incident
Command (IC) transitioned over to the center.

Emergency Operations Center (EOC): was initially opened in the City of Tempe Fire Medical
Rescue Administration building on the day of the incident. The EOC was moved to the Tempe
Center for the Arts by the next morning.

Operations: This was in the forward position near the train derailment. The Command Post
transitioned to Operations after the first day.

Joint Information Center: Located at the Tempe Center for the Arts.

Acronyms

ADEQ: Arizona Department of Environmental Quality
ASU: Arizona State University

COP: Common Operating Picture

COT: City of Tempe

CS: Command Staff

EOC: Emergency Operations Center

EPA: Environmental Protection Agency

FBI: Federal Bureau of Investigations

IAP: Incident Action Plan

ICS: Incident Command System
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IMT: Incident Management Team

JIC: Joint Information Center

PIO: Public Information Officer

PPE: Personal Protective Equipment

TFMR: Tempe Fire Medical Rescue

TPD: Tempe Police Department

TCA: Tempe Center for the Arts

UC: Unified Command

UPRR: Union Pacific Railroad Representatives

NIMS: National Incident Management System

MLS081720
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Tempe Train Derailment
Lessons Learned & Best Practices

Operational Communication

Mission Area: Response

Improvement:

Communication and information sharing were difficult, particularly on the radios. On
Friday July 31, 2020 a first alarm hazard occurred on-scene during the offloading
process, because the radios were not working well, communication with TPD in the field
fell through. The operations group was able to identify that the radios were not working
and warned the TPD to leave the area for safety. After that incident, it was determined
air horns would be used in the event of any additional hazards as a warning for
responders to leave the area.

Communication between Operations on-scene and IMT UC was deficient at times. There
were a couple of key updates that were not shared between both locations. This makes
it difficult to assess the current situation and make critical decisions on next steps.

The protection and safety of all responders on or near the scene of an incident is a
priority. There was not a clear method of acknowledgement in order to confirm that all
responders were provided and understood critical protection/safety information given
in real-time. Need to develop a method of confirmation and acknowledgement to
ensure all responders are taking precautions and remaining safe.

In the early stages of the incident, there was little to no communication with the various
agencies that showed up on-scene. These agencies included, but were not limited to,
the FBI, ADEQ, UPRR and EPA. As a result, they were not provided with direction on
where to report in a timely manner.

During the initial response to the train derailment, there were rumors and
miscommunications about the need to evacuate many of the residents in Tempe. At the
onset of an emergency incident, there can be confusion and fog. Once there is a chance
to determine what is indeed occurring, decisions on next steps need to be clear and
focused. First responders need to confirm any actions to be taken prior to acting to
reduce confusion and ensure they are following orders correctly.

During the early stages of the incident before the TCA IMT UC was initiated, sensitive
intelligence information was being shared between the FBI and TPD amid other
response partners that should not be privy to these conversations.
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The first floor of the TCA was noisy and crowded. Because of the noise anddistractions
UC was moved up to the second floor. The move was not initially communicated to all
the groups on the first floor. This caused a temporary breakdown incommunication.
Terminology between TFMR and TPD was a bit challenging at times.

During the transfer of command between operational periods, the sharing of
information was not always comprehensive and did not necessarily capture all the
essential information for continuing an effective operation.

Best Practice:

Once the IMT in the TCA was initiated, situational awareness increased as
communication began to improve.

The messaging to Arizona State University (ASU) was not shelter-in-place or evacuation
orders, but if they were needed, being co-located would make our work together
efficient and effective. Thankful for the partnership between City of Tempe (COT) and
ASU.

Operational Coordination

Mission Area: All

Improvement:

The process to develop a disciplined structure for problem-solving and collaboration
should have occurred earlier in the response effort.

There is a need to expand the training of NIMS for first responders/ responding agencies
in the COT.

Full control of the incident and the surrounding area was not established early-on, this
resulted in some errors and safety concerns, as command and control were ultimately
established response was more deliberate and measured.

There is a need for a more portable “grab and go” EOC capability that allows for us to
establish command and control in any locations in a short amount of time.

Many people struggle with the ICS concept, but consistency is key. People should be
kept in the same roles, especially in the command and safety role. There were too many
changes to stay consistent.

There was a need to establish better communication/direction between the shift
commanders on duty and the IMT at the TCA. The shift commanders were being asked
for more staffing but were not given direction on where staffing should report, ortheir
roles or responsibilities.

The Law Enforcement Officer from the Railroad should have been included inthe
briefings and tactics meetings early on.
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= There was a need for direction and clarity as to who needed to attend the Daily
Operational Briefings as well as various meetings that occurred throughout the day at
the TCA.

= COT employees in various departments are capable to assist in response. These
employees are trained in NIMS and have the skills and background that could prove
valuable in response efforts. As these employees could be a valuable resource during an
incident, they have asked for clarification and a process for when/if they would be
needed, how they would get notified.

= Need to re-evaluate and understand more fully the political aspect of a disaster such as
this so that we can be more prepared for this aspect of response and recovery in future
incidents.

Best Practice:

= The TCA near the scene was open and secured to house the IMT within 24 hours.

= The collaborative relationship between TFMR & TPD allowed for an easy transition into
the IMT structure.

= A TFMR Liaison was paired with a TPD Liaison, both were assisted by a past Liaison from
Phoenix who was able to provide a lot of support to the role.

= Relationships that have been built within the COT were a major strength duringthis
incident and allowed for an ease in coordination efforts.

= Everyone involved in the response effort is and was very humble throughout the
situation with complete transparency.

= To be located with the Tempe IMT and the Command Team was incredibly valuable for
ASU. The ability to have real-time information from Tempe IMT directly allowed us to do
our responses in a timely and accurate way.

= Allthose that responded were very flexible and adaptable throughout all the unique
situations that arose.

=  Worked collaboratively with and was supported by ASU and Scottsdale Emergency
Manager throughout the incident.

Page 5 of 11
MLS081720



Tempe Train Derailment 07.29.20

Planning

Mission Area: Response

Improvement:

Miscommunication on what the actual plan was, how it was going to be executed and
who all needed to be aware of it.

Not all IMT UC members were familiar with the utilization of the Planning P and the
importance of setting the Incident Action Plan. Having a more comprehensive
understanding of the purpose behind the IMT UC meetings and actions would lead to a
more efficient and effective outcome at the end of each operational period.

Some of the objectives were not met early-on because there was a lack of guidance, had
multiple people giving direction at one time.

Early in the establishment of the TCA the IMT was co-located on the first floor with
other responders/agencies. This made it difficult for the UC to hold meetings and focus
on the development of the Incident Action Plan (IAP). Command Staff was moved to the
second-floor conference room in order to limit disruptions.

It seemed that many of the response partners did not understand the COP from the
beginning. This caused a lot of misunderstanding as the COP is the common goal that
helps to unify everyone involved.

Best Practice:

This was a very large incident to plan for, but the team built the Incident Action Plan
(IAP) together, successfully executed it, and carefully weighed the risks and benefits of
each decision.
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Public Information and Warning

Mission Area: Response

Improvement:

Media requests came very quickly at the onset of the incident. It was difficult to keepup
and get everyone informed and updated.

Communicating and sharing with people out of state was challenging, as it was difficult
to ensure all players were on the same page. When a Public Information Officer (P1O) of
an agency involved is not present for the briefings, you feel compelled to speak on their
behalf.

Agencies that needed to be represented in the Joint Information Center (JIC) should
have been identified sooner in order to incorporate their considerations in the crafting
of the messaging and communications.

There was confusion about the difference between the JIC and the EOCoperations,
redirection was needed.

The use of Tempe 11 for live videos would have worked more efficiently then Facebook
Live.

Depth in the PIO Branch is limited, there is a need for additional staff to be trained for
this position in the future.

PIOs should have been involved in the stakeholder meetings.

During the early stages of the incident, the P1O should be near the Incident Command
Post (ICP), but not directly alongside Command as there is a constant interruption with
the barrage of calls the PIO receives.

Should identify a social media person who is responsible for releases and alerts using
that platform.

There is a need to improve upon our messaging to include ADA considerations.

There is a need to identify early-on who will be in charge of what task within the JIC.
Disconnect between PIO and Command Staff, need more communication/situational
awareness.

There should have been an initial statement at least 45 minutes after the incident
occurred, this would have provided the JIC more time to develop messaging and collect
information.

It was a struggle to make sure the public was informed and had all thennecessary
information about the upcoming detonation.
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Best Practice:

Quick response from multiple COT PIOs to manage initial media in the first few hours of
the event on day one and then began the messaging between other agencies.
Developed a link on the City Website to communicate to City Staff and the public as to
what was occurring, next steps and any precautions or warnings.
(www.temp.gov/railroadbridge)

Did a good job getting the information out to the public consistently and within atimely
manner.

Media staging area was very helpful and crucial as it had ample room to house media,
and equipment.

Relationships had been built in the JIC prior to this incident, which helped the JIC torun
smoother.

The JIC was very transparent in messaging, which builds trust within the community.

Fire Management and Suppression

Mission Area: Response

Improvement:

As flare-ups occurred on the lumber trains, it was a challenge to communicate out from
on-scene that the fire was occurring.

Miscommunication about the use of Aerial Operation Support during response for fire
suppression, had a pilot on stand-by for six hours (0900-1500) before a communication
was given to stand-down.

Best Practice:

Tempe Fire Medical Rescue Crews have a lot of knowledge and training on the
equipment necessary to respond to an incident of this nature. Crews worked
collaboratively and endlessly to get the incident under control.

Ability to obtain various assets through the automatic aide system which includes calling
enough resources to manage the incident for long periods of time and secure a fire boat
from an outlying agency to hit the hard to reach are of the fire at the center portion of
the bridge over the lake.
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Access Control and Identity Verification

Mission Area: Protection

Improvement:

= Qutside agencies presented and began working on their own without checking in with
Command Staff, making it difficult to maintain span of control. Once the area wasmore
secured and controlled the issue was mitigated.

Environmental Response/Health and Safety

Mission Area: Response

Improvement:

= There was miscommunication the first day when fire crews operated on the light rail
tracks on the northside of the lake. The light rail operations center identified the crews
on camera and had to shut the power off. Crews were unaware the light rail power had
been on. Days later when the tank cars were being moved from the crash location,
Valley Metro communicated with the IMT that the power was back on. The message
was not shared with Operations. Crews were evaluating the removal of the tank cars
from the light rail bridge, over the tank cars, in the hazard zone. Power must be
controlled and confirmed off before allowing crews to operate on the light rail tracks.
Only crews wearing PPE should operate in the hazard zone.

= Should have added additional positions under the Safety Branch at the onset of the
incident, as there were not enough eyes on the ground to relay safety
information/concerns from on-scene. Safety branch was communicating with outside
agencies on scene for updates to communicate to command.

= Stand off distance from the tank should have been farther away initially for crews and
agency representatives, until we had a clearer understanding of the hazards.

= Did not follow the City of Tempe rules for COVID, although everyone wore a mask, we
did not perform temperature or symptoms checks. There was a responder working
alongside Command Staff that had to leave with symptoms of COVID.

= Hazard and hot zones needed to be more clearly defined and access limited ordenied
earlier in the operation.
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Logistics and Supply Chain Management

Mission Area: Response

Improvement:

The City of Tempe owns an EOC trailer that was never discussed during the incident.
Although, it was not needed during the response, due to the availability of the TCA, it
may be a critical resource for future incidents.

The current Tempe EOC is too small for an incident with several response partnersand
agencies. If the TCA would not have been available for use, we would have had to
relocate to a larger facility. Currently, there is not a plan for a back-up EOC in response
to an incident of this scale.

Web EOC was not useful in this type of event. It did not allow for any changes/additions
to the already existing templates. It would not work on-scene, when we attempted to
capture real-time reports on what was occurring.

On day one the logistics section was stretched very thin. If this would have happened
over a weekend or after hours, it would have been much more difficult to get the
staffing in a timely manner to support the day one operations. We relied heavily on
outside jurisdictions to assist with the logistical support to set up the longer-range
operation.

Logistics was limited only to Fire Personnel. Did not utilize staff from the city toassist
with the long-term efforts as needed.

Best Practice:

Added two roles within logistics, TCA Facility Manager and Base Camp Manager to help
distribute the tremendous workload placed upon the logistics section. This allowed the
Logistic Section Chief to attend the briefings and tactics meetings

The ability to harness resources from all around the city because of long established
agency and interdepartmental relationships

It was such an asset to have the TCA available to us throughout the whole incident, it
gave us the space to house the many responding agencies, to hold separate meetings
and briefings which would not have been possible in the Tempe EOC.
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Situational Assessment

Mission Area: Response

Improvement:

= Drones were used by the Tempe PD to assess the status of the response and determine
any hazards. Initially, there was confusion as to who had authority to fly their drone. No
one knew what the flight paths were and where people needed to be.

Best Practice:

= Used technological assets and other resources to assist in response (drones/boats) to
make sure we could get around the incident. This limited the risk to responders and
gave us a real-time update on what was happening on-scene.

= Because of drone response to recent protests there was a battery procedure in placeto
keep the drones in the sky for up to 12-hours for coverage if necessary.

= Even though the drone unit within the Tempe PD is small, they had all the equipment
that was needed to assess the incident.

On-Scene Security, Protection and Law Enforcement

Mission Area: Response

Improvement:

= Tempe PD were slow to recognize the potential hazards of the smoke, but once it was
recognized they rapidly rolled out public information and warning

Best Practice:

= Tempe PD immediately started with rapid response, initiating ICS structure with Incident
Commander and an Operations Section Chief to make sure society & crews were safe
and quickly established an inner/outer perimeter

= Tempe PD knew right away that is was initially a fire response, but knew they had to
investigate to make sure this was not deliberate and make sure that people were safe.

= The flexibility of Tempe PD was incredible on-scene, there was not a lot of direction
initially, but they knew they had to block the streets and make sure there were good
routes for the emergency vehicles.
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Identified challenges of the response execution

Bridge on Fire

Bridge over water

Falling debris & obstructions

Hazmat Release ( Cyclohexanone ) Flammable Class 3.

» Can cause cracking of the skin with redness and watery blisters.
» Inhaling Cyclohexanone can irritate the nose and throat.

» Exposure can cause headache, dizziness, lightheadedness, and
passing out.

Extreme Hot Weather Conditions exceeding over 116 Degrees.
Collapsible bridge

Tilting Rolling Stock ( Tank Cars, Hoppers, Freight cars )

High Community Environment

Close proximity to a high traffic area and structures

Covid 19 practices within first responders and contractors on site
Difficult access to bridge on fire ( bridge, roadways, lake )
Contamination of storm drains in the affecting area of the lake or
outlet of the nearby wildlife drainage area.
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