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EXECUTIVE SUMMARY

In 2016 Denver Mayor, Michael B. Hancock, commissioned a study to review the City and County of
Denver’s (CCD or Denver) policies and practices for safety and hazard mitigation in areas near railroad
rights-of-way (ROW) (CCD, 2016). This study expands on the mayor’s study and reports on hazardous
material shipments by rail throughout Denver. The purpose of this study’s is to communicate current and
future risks associated with freight rail throughout Denver in relation to population growth, land use, rail
traffic patterns, and critical/sensitive facilities and resources. In addition to the mayor’s 2016 study, the
following documents were also reviewed and are incorporated throughout this study as appropriate:

e City of Calgary Baseline Risk Assessment of Land Development within Proximity of Freight Rail
Corridors (2018): The City of Calgary commissioned this study to review rail safety hazards and risk
assessment for the city following a large-scale disaster resulting from the derailment of a train
carrying hazardous materials. The study assessed Canadian rail traffic volumes and trends, land use
adjacent to railroad ROW, and rail operations and served as a model for the study being conducted
by Denver.

e Colorado State Highway-Rail Grade Crossing Safety Action Plan (2022a): The State of Colorado,
through the Colorado Department of Transportation (CDOT), generated this plan in compliance with
the U.S. Department of Transportation’s Federal Railroad Association (FRA) and Section 11401(b) of
the Fixing America’s Surface Transportation Act, which divided the nation’s states into two groups:
those with higher numbers of grade-crossing collision incidents and those with lower numbers.
Under this Act, as part of the latter group, Colorado is required to develop a Safety Action Plan (SAP)
to address high-risk crossings and at-grade crossing incidents.

This study analyzes spatial and statistical data obtained from the Association of American Railroads (AAR),
the National Transportation Safety Board, FRA, and the City of Denver to summarize existing rail
conditions, road crossings, and trespassing incidents within the city and to identify the locations, causes,
types, and frequencies of rail-related accidents compared to the national, state, and local levels. As risk
factors such as overall rail traffic volume, hazardous materials shipments, and high-density residential
development near railroad ROW continue to increase, HNTB recommends a wide range of short-,
medium-, and long-term mitigation measures. These measures can be addressed by Denver and by the
railroads to decrease the likelihood of overall rail-related accidents in the city and to reduce the
magnitude of impacts on surrounding communities and sensitive environmental resources. Mitigation
measures detailed in this study include the following:

Short-term (less than 1 Year)

e Denver might develop and implement hazard management and evacuation plans.

III

e Denver might consider conducting a more comprehensive “parcel by parcel” study of emergency

access and identify areas for improvement.

e Denver could develop an outreach and education program for emergency service responders,
residents, and property owners near railroad ROW.

e Denver can request that the railroads manage vegetation near the railroad ROW.

e Denver Fire, in collaboration with the railroads, can monitor shipments of hazardous materials.
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Medium-term (1 to 5 Years)

Denver, with the help of state and federal funds, might consider grade crossing improvements,
pedestrian overpasses at areas identified as high-risk for pedestrians, as well as construction of
fencing along railroad ROW in high-trespassing areas.

Denver can request that the railroads improve track conditions and install guard rails along ROW,
which are to be identified though later studies.

Denver planners could consider guidelines and requirements for future development adjacent to
railroad ROW.

Long-term ( greater than 5 Years)

Denver and the railroads might also consider a larger construction project to include grade-
separation of high-risk vehicle crossings and long-term improvement/and or relocation plans for the
freight railroad main lines.

Denver could incentivize property owners on structural reinforcement of existing buildings along
railroad ROW.

With Denver ranking fourth in the nation (for similar sized cities) for most grade-crossing rail accidents,
HNTB identified 13 at-grade rail crossings in the city with a high frequency of accidents and the greatest
need for safety improvements. Site-specific mitigation measures to improve traffic control and
preliminary cost estimates are provided for each of the 13 crossings. Safety models predict more than a
50 percent decrease in risk at some of these locations if the recommended improvements are
implemented. The site-specific mitigation measures identified for the at-grade crossings include the
addition of pavement markings, warning lights, bells, signing, fencing, and gate systems; construction or
relocation of roadway features such as medians, curbs, and traffic lights; asphalt repairs; and measures to
improve visibility. Building off the risk assessment, HNTB proposes a list of potential funding sources and
grants to aid in the implementation of the recommended safety improvements.
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ACRONYMS AND ABBREVIATIONS

Acronym/Abbreviation Definition

AADT annual average daily traffic

AAR Association of American Railroads

ALARP as low as reasonably practicable

AM before noon

APS accident prediction and severity

BNSF Burlington Northern Santa Fe

CCD City and County of Denver

CDBG Community Development Block Grants

CDOT Colorado Department of Transportation

CFR Code of Federal Regulations

co Colorado

CPD Community Planning & Development

CRISI Consolidated Rail Infrastructure and Safety Improvements
cYy calendar year

DHS Department of Homeland Security

DOT Department of Transportation

DOTI Department of Transportation and Infrastructure
DPHE Department of Public Health & Environment
EO Emergency Order

FRA Federal Railroad Administration

HMEP Hazardous Materials Emergency Preparedness
IIFR or IR Involuntary Individual Fatality Risk

mph mile per hour

OEM Office of Emergency Management

PM after noon

ROW right-of-way

RTDC Regional Transportation District C-Line

SAP Highway Rail Safety Action Plan

UPRR Union Pacific Railroad

us United States
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CHAPTER 1 — INTRODUCTION

In 2022, the City and County of Denver (CCD or Denver) authorized a study of freight rail safety hazards,
vulnerabilities, and risk mitigations. The outcome of the Freight Railroad Safety Study identifies risks,
therefore, HNTB proposes a wide range of mitigation options to improve safety. Knowing the risks and
mitigating them will help Denver become a safer community, while continuing to grow alongside the
railroads. Many risks commonly addressed by local governments have been quantified, measured, and
mitigated by means of regulations, codes, and standards. This study offers a framework for quantifying
and identifying potential risks and mitigation measures. It adds clarity to current conditions along the
railroad right-of-way (ROW) that are unknown or not well quantified but are susceptible to derailments
and hazardous material releases that could potentially impact nearby land users.

In 2013, a unit train carrying 73 cars of crude oil, operated by a one-man crew, expired on the hours of
service outside of Lac Mégantic, Quebec. The locomotive engineer, by railroad rules, must secure the
brakes on the locomotive before leaving the train unattended. If the engineer has time, he secures the
rest of the train, tying a varying number of brakes according to the tonnage and grade at the location. This
day on July 6, 2013, the engineer did not tie the train brakes. As air bled off the train line (a common
occurrence in trains), the three locomotive brakes could not hold the train, and it began to roll down a 1.2
percent grade into town. When the train rolled into the city it derailed, resulting in fires and explosions of
multiple tank cars. The result of this disaster was that 47 people were killed, twice that number were
injured, and more than 30 buildings were destroyed. More than half the town was contaminated by the
oil. The blast radius of this accident was more than half a mile. Damages to this city were over $200 million,
and the loss of life —immeasurable.

Since this disaster, a few studies have been created to assess potential risk mitigation measures around
rail operations. Previous studies have identified issues surrounding cities that have been developed along
the railroad ROW (CCD, 2016; CDOT, 2022a). In 2016, Denver Mayor, Michael B. Hancock, commissioned
a study to look at and review the city’s policies and practices around safety and hazard mitigation in areas
near the railroad ROW (CCD, 2016). The conclusions of the 2016 study made recommendations on what
needed to be considered to improve safety within the communities that surround the ROW. In 2018, the
City of Calgary commissioned a study that reviewed the rail baseline and risk assessment for the city. The
report looked at Canadian rail traffic volumes and trends, land adjacent to the ROW in Calgary, and
railroad operations within this city. Based on their findings, this study completed a risk assessment of the
area that is near the railroad ROW.

The National Transportation Safety Board and the Federal Railroad Administration (FRA) compile reports
about train incidents and accidents from around the country (USDOT, 2021). These reports contain data
significant to any rail study and highlight the potential for rail incidents and damage within the community
where the accident occurs.

This study documents the existing freight rail conditions in Denver (e.g., rail volumes and commaodity type)
and the surrounding land uses, grade crossings, and facilities that run adjacent to the rail lines. It is the
first step in identifying potential risks to life, property, and the environment and in recommending
mitigation measures.

1-1
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CHAPTER 2 — DENVER HAZARD MITIGATION FRAMEWORK

In 2022, Denver updated its overall assessment of hazards that pose risks to the city including, but not
limited to, natural disasters, hazardous materials incidents, and transportation incidents. Individual city
departments take responsibilities for preventing, reducing, or mitigating the risks these hazards pose.
Table 2-1 identifies areas of risk in the hazards assessment conducted by the city (CCD, 2022).

Table 2-1. Denver Hazard Assessment Rankings

Location/Spatial . . tikelihood of N
Hazard Extent Magnitude/Severity Future Significance
Occurrence
Communicable Disease | Extensive Severe Likely High
Cyber Attack Significant Critical Likely High
Drought Extensive Moderate Likely High
Flooding Significant Moderate Likely High
Severe Thunderstorm Extensive Moderate Highly Likely High
Severe Winter Storm Extensive Moderate Highly Likely High
Extreme Temperatures | Extensive Moderate Likely Medium
Dam Inundation Significant Critical Unlikely Medium
Earthquake Extensive Severe Unlikely Medium
Hazmat Incident Limited Moderate Highly Likely Medium
Critical Infrastructure Significant Moderate Occasional Medium
Failure
Social Unrest Limited Moderate Likely Medium
Space Weather Extensive Critical Unlikely Medium
Terrorism and Mass Limited Critical Occasional Medium
Violence
Tornado Limited Critical Likely Medium
Expansive Significant Minor Occasional Low
Soils/Subsidence
Transportation Incident | Limited Moderate Occasional Low
Mass Influx of Evacuees | Limited Minor Occasional Low
Urban Conflagration Limited Moderate Unlikely Low
Volcanic Ash Extensive Moderate Unlikely Low
Wildland Fire Limited Moderate Likely Low

Source: CCD, 2022

2-1
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2.1 Hazard of Accidental Deaths in Context

Table 2-2 lists the common causes of accidental deaths and is intended to provide an understanding of
accidental deaths and the citywide planning efforts to prevent them. City planning is intended to protect
life, safety, and general welfare. With information and awareness, city-wide resources can then be
directed, according to each category of accidental deaths, to implement prevention measures.

While accidental deaths may seem unavoidable, a core tenet of Denver’s Vision Zero Action Plan (CCD,
2017) is that people should not be killed or seriously injured because of mobility. Humans make mistakes,
and physical/mechanical failures occur to cars, trains, and the underlying infrastructure; therefore, the
transportation system should be designed and maintained to minimize the consequences of those errors.

Table 2-2. Accidental Deaths List in Denver County

Cause 2020 2021
Drug Overdoses 323 411
Suicides 152 156
Homicides 87 96
Roadway Vehicle Accidents 57 84
Work-Related Accidents 5 12
Freight Railroad Accidents 4 3

Sources: CDOT, 2022b, 2022c¢; USDOT, 2021.

2-2
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CHAPTER 3 — FREIGHT VOLUMES

Currently, there are two major railroads (Class 1) and ten local railroads (Class lll) that deliver freight in the
city. A Class | railroad is a railroad that has revenues of more than $504 million; a Class Il railroad has
revenues between $40 million and $504 million; and a Class Il railroad has revenues less than $40 million.
The major Class | railroads are the Burlington Northern Santa Fe (BNSF) and Union Pacific Railroad (UPRR).
These major carriers account for 95 percent of the freight that passes through Denver.

The American Association of Railroads indicates that during the COVID-19 pandemic, traffic volumes
decreased, as seen on Figure 3-1 (Statista, 2022). These conditions occurred due to manufacturing and
product demand decreases during the pandemic and are slowly increasing as consumer product demands
increase.

Figure 3-1. Traffic Volume Changes between January 2020 and February 2022

Year-on-year change

AR A Y O

&

Source: Statista, 2022

The State of Colorado has 2,640 miles of active rail line, with 41 miles within Denver limits, and
approximately 80 miles of industrial spur tracks, which are serviced by short line or Class Ill railroads (see
the freight rail lines route paths through Denver as shown on Figure 3-2.

Overall statistics for Colorado compared to the rest of the United States (US) show the following:

e Colorado ranks 25" in the nation for train volume with 16.8 million tons of freight originating in the
state.

e Colorado ranks 19 in tons of lading (freight or cargo that makes up a shipment) terminating within
the state with 30 million tons.

e Colorado ranks 32" with 204,200 railcars originating in the state.

e Colorado ranks 22" with 427,866 railcars that are destined for Colorado consumers.

3-1
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The freight rail lines routes paths through Denver are shown on Figure 3-2.

Figure 3-2. Class 1 and Class lll Railroads Within Denver Limits

e Berkley N z ¥ EH0Th AvE Tity
S - £ 58th Ave d~—/7
fﬁj ’ 2 E 56Lh Ave
. 270
4—‘_|~.l Montbello
o
b
o
=) E 4i7thlaye &
2 @
s
&40th Ave |
Prairie Uplands
Park
! Martin Luthe
= = " King Blug Sy
W 29th Ave o 4 2
= B =
% o £
87 2 £ H
= ¢ K] z EaBa—
z = 2 Montview Blvd
= a
b g
5 i}
(=t Denver E Colfax Ave s S E-Colfax-Ave- « — E Colfax Ave - — — — —— _ H___ __
i o
% 2 o £
= =1 o E}
2 = g P B
6th Ave we6th A - s & L E 6th Ave
Alamo Placita
E 1st Ave
[28] E Alameda Ave
Auro
= Highline Canal
= [Parker to
5 Havana)
&
: A
sandefson Yo &
Gy s ] 5 Legend
N Florida Ave g ) e
3 2 g UP Rail
Gulch - z z 2 E ai
2 = 2
& 9 @ o (5] o BNSF Rail
g iy 17151 wE s < T = Ey
= d ‘_. G ECians axe = EEHaits 448 City o nty of Arapahoe, Esri, HERE. Industry Lines
? E 11ifMER/NASA, EPA, =
i | Harvard Harvard Gulch Sullivan =

Source: HNTB, 2022

3.1 Hazardous Materials Shipments

The U.S. Department of Transportation (USDOT) defines hazardous materials as substances that can pose
an unreasonable risk to health, safety and property when transported in commerce. Class | carriers
indicate that the 2021 hazard shipments through the Denver area totaled 102,280 cars (see Table 3-1).
Although this is a decrease from previous years, the effects of the COVID-19 pandemic should be factored
into this decrease. There has been a steady increase in car loadings over last year's numbers, indicating
that Denver could see over 200,000 car loadings within the next few years. The most carried hazardous
materials shipments are fuel/gasoline, petroleum crude oil, sulfuric acid, sodium hydroxide, and non-
specified elevated temperature liquids. Denver has averaged 3.6 rail-related accidents per year from 2017
to 2021 (not necessarily hazardous-material related). Also, a recently approved train network addition
means a petroleum producer from Utah (Uinta Basin Railway) could add 10 more crude oil unit trains
through Denver, which will add to these estimates.

3-2
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Table 3-1. Hazardous Materials Shipments List Within Denver Limits

Interval ‘ Hazardous Cars Non-Haz Mat Total

Daily 280 6,720 7,000

Monthly 8,524 204,576 213,100

Yearly 102,280 2,454,720 2,557,000
Uinta Basin Railway (projected)

Daily 781 Data Not Available Data Not Available

Monthly 23,430 Data Not Available Data Not Available

Yearly 281,160 Data Not Available Data Not Available
Combined Estimate 2025 (+14%)

Daily 1,061 7,760 8,821

Monthly 31,954 233,217 265,171

Yearly 383,440 2,798,381 3,181,821

Source: HNTB, 2022

Additional data provided by the Class | freight railroads for context is provided in Table 3-2 and describes
the transportation of hazardous cargo moving through Denver by intermodal (rail and truck)
transportation, as opposed to tank cars that move cargo from its origination destination to its end

location.

Table 3-2. Number and Type of Hazardous Cargo Passing through Denver Limits (2021)

Trains Cars/Day Trains Cars/Month Train Cars/Year Type of Cargo
177 5,373 64,473 Hazardous Material
66 2,000 23,997 Loaded Intermodal
37 1,145 13,740 Hazardous Material
0.2 6 70 Loaded Intermodal

Source: HNTB, 2022

Table 3-3 and Table 3-4 show train accident data between 2017 and 2021 that was obtained from FRA for
Colorado. Table 3-3 shows accident causes while Table 3-4 shows the types of accidents.

Table 3-3. Train Accident Causes in Colorado (2017-2021)

Major Cause Killed Injured Reportable Damage | Distinct Incident Count
Equipment 0 1 $469,267 6
Human 0 0 $2,356,783 32
Miscellaneous 1 3 $1,521,200 8
Track 0 0 $3,501,516 18
Total 1 4 $7,848,766 64

Source: HNTB, 2022

3-3
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Table 3-4. Train Accident Types in Colorado (2017-2021)

Accident Type Killed Injured Reportable Damage | Distinct Incident Count
Collision 0 1 $571,998 4
Derailment 0 0 $6,198,622 53
Highway-rail crossing 1 3 $987,102 4
Other Impacts 0 0 $91,044 3
Total 1 4 57,848,766 64

Source: HNTB, 2022

3.2 Grade Crossing Accidents within Denver Limits

Table 3-5 shows the grade crossing accidents for the last 5 years along the railroad lines within Denver, as
reported by the FRA.

Table 3-5. Grade Crossing Accidents within Denver Limits (2017-2021)

Year Number of Accidents

2021 4
2020 4
2019 4
2018 3
2017 3

Source: HNTB, 2022

The following tables show where Colorado and Denver stand among other states and cities, respectively,
in grade crossing accidents. Table 3-6 shows that Colorado ranks about in the middle of all states for
accidents within the nation.

Table 3-6. Colorado’s Ranking in Grade Crossing Accidents Nationwide (2017-2021)

Rank State Total Number of Accidents
1 Texas 641
2 Georgia 339
3 Indiana 313
4 California 268
5 Alabama 220
6 Ohio 210
7 Louisiana 201
8 Illinois 195
9 Pennsylvania 173
10 Tennessee 140

26 Colorado 70

Source: HNTB, 2022
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Table 3-7 shows that Denver stands higher than average among the cities under 1 million in population,
in regard to grade crossing accidents.

Table 3-7. Top 10 US Cities (Under 1 million population) with Most Grade Crossing Accidents

Accidents per

Total Number of Accidents | Total Number of Grade
2017-2021 Grade Crossings Crossing
2017-2021
1 Memphis TN 26 302 .086
2 Seattle WA 17 248 .068
3 Nashville TN 14 200 .070
4 Denver co 12 212 .057
5 Detroit Ml 10 190 .053
6 Portland OR 8 229 .035
7 El Paso TX 8 89 .090
8 Oklahoma City OK 5 138 .036
9 Las Vegas NV 1 22 .045
10 Washington D.C. 1 7 .143

Source: HNTB, 2022

3.3 Derailments and Accident Reporting

Derailments occur whenever track or railcars are outside of recommended tolerances or whenever
defective conditions exist. Title 49 Code of Federal Regulations (CFR) Part 213 sets standards on the
procedures required for upkeep of track and switches to be followed by all railroads. Despite these
regulations, metal fatigue, weather, and other conditions can influence the condition and state of these
items. In addition to this, human factor also plays a role in derailments. Hard coupling (when excessive
force is used to couple railcars together during switching operations), excessive speed (when going over
posted or prescribed speeds), Loads-empty or long-short car configuration (when excessively long cars
are coupled to short cars, which leads to train derailments; mostly occurs during switching operations)
also can contribute to potential derailments. Figure 3-3 shows locations of rail incidents in Denver from
2017-2021 including derailments and classification yards.

3.3.1 Non-grade Crossing Equipment-Related Accidents

Figure 3-3 shows the quantity of non-grade crossing incidents in all counties (excluding derailments in
classification yards) causing damage greater than the FRA 2021 monetary threshold notice of $11,200.
Figure 3-4 shows locations of all rail incidents in Denver from 2017-2021, including derailments and
classification yards causing damage greater than the FRA monetary threshold notice.

L Title 49 CFR Part 213: Available online at: https://www.govinfo.gov/app/details/CFR-2011-title49-vol4/CFR-2011-title49-vol4-part213.

3-5
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Figure 3-3. Non-grade Crossing Train Accident by County (2017-2021)
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Figure 3-4. Locations of Rail Equipment Accidents within Denver from 2017-2021
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CHAPTER 4 — RIGHT-OF-WAY

4.1 Current Residential Development along Right-of-Way

Blueprint Denver (CCD, 2019a) is a citywide land use and transportation plan that was first adopted in
2002 and updated in 2019. The plan covers a 20-year period, and according to Blueprint Denver the city
population has grown by 150,000 between 2002 and 2019. Blueprint Denver goes on to state that Denver
could approach 900,000 residents by 2040. Thus far, Denver has seen significant development, including
high-density housing, near freight ROW over the last 20 years (see Figure 4-1). This is due to strategic and
intentional direction of growth to areas near passenger rail stations (light-rail and commuter-rail)
intended to reduce automobile trips and create a more livable city of complete neighborhoods connected
by complete transportation networks.

Figure 4-1. Current Locations of Multifamily Developments Along Railroad ROW

Legend
Ssaaie @ Multifamily Units Near ROW
— UP Rail
BNSF Rail
= Industry Lines

HNTB, 2022

For example, Photo 4-1 shows the Encore Evans Station apartment complex, which is 18 feet from the
edge of the railroad ROW, and Photo 4-2 shows the Glass House Condominiums, which is 26 feet away
from the ROW. The freight railroad ROW is generally 100 feet wide.
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Photo 4-1. Encore Evans Station Apartment Complex

Source: DOTI, 2022

Photo 4-2. Glass House Condominiums at Union Station

Source: DOTI, 2022

4.2 Current Tier Il Facilities Along Right-of-Way

According to Denver’s Hazard Mitigation Plan (CCD, 2022), there are two ways for potential hazardous
materials incidents to occur along railroad ROW — those that are being transported through Denver and
those that originate or are destined to locations that use and store chemicals daily within Denver limits (
known as Tier |l facilities). Tier Il facilities are those facilities that store 10,000 pounds or more of any
hazardous materials according to the Occupational Safety and Health Administration. These facilities are
vital to the industrial and manufacturing economy, are tightly regulated, and often produce common
household products. See Figure 4-2 for locations of Tier Il facilities near railroad lines.
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Figure 4-2. Current Locations of Tier Il Facilities Along Railroad ROW
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As of October 2021, there were 300 Tier |l facilities in Denver with mandatory reporting requirements to
the Denver Local Emergency Planning Committee; 15 of those facilities also have mandatory reporting
requirements to the U.S. Environmental Protection Agency. While almost half of the Tier Il facilities do
not hold chemicals other than those used in batteries, there are several companies that use ammonia and
chlorine daily, and these are considered toxic inhalation hazards.

There is always the potential for a release from either the fixed sites or from a train going through Denver.
Based on National Railroad Construction and Maintenance Association data, Denver averages around 19
hazardous materials incidents per year, including an average of one incident per year that results in
injuries or property damage. (CCD, 2022).

4.3 Environmental Considerations

Wildlife within the Denver area is monitored by the wildlife specialist. It appears that several species of
wildlife within the areas of Denver, Adams, and Arapahoe counties could be severely compromised if
there were to be a hazardous material release in the rivers or riparian areas located in Denver.

Photo 4-3 is an example, showing tracks crossing over the South Platte River in Denver. If a train derails in
this location, it could affect the wildlife that are present in or along the river or their habitat. In addition,
if a derailment occurs and hazardous materials are introduced into the river, river clean-up will be
necessary, and downstream safety measures will need to be implemented.
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Photo 4-3. Railroad Track Crossing over South Platte River
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Another major concern are tank cars containing hazardous chemicals or flammable liquids, such as
crude oil, falling into rivers or streams. A derailment like this occurred in Denver in February 2022;
fortunately, there were no hazardous cars on the train at the time. To protect the environment, FRA
issued an Emergency Order (EO or Order) in 2015 (USDOT, 2015a) to require that trains transporting
large amounts of Class 3 flammable liquid through certain highly populated areas, such as Denver,
adhere to a maximum authorized operating speed limit. The following is taken from the Emergency
Order:

“This EO is necessary due to the recent occurrence of railroad accidents involving
trains transporting petroleum crude oil and ethanol... Under the EO, an affected train
is one that contains: 1) 20 or more loaded tank cars in a continuous block, or 35 or
more loaded tank cars, of Class 3 flammable liquid; and 2) at least one DOT
Specification 111 (DOT-111) tank car (including those built in accordance with AAR)
Affected trains must not exceed 40 miles per hour (mph) in high-threat urban areas
as defined in 49 CFR 1580.3. (USDOT, 2015.)”
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CHAPTER 5 — FUTURE INDUSTRIAL DEVELOPMENT IN DENVER

Blueprint Denver (CCD, 2019a) provides a plan for land use growth, including zones for greater density.
Along the rail corridor there are many types of industries. The production and manufacturing districts are
classified as heavy production, value manufacturing, and innovative/flex manufacturing. Many of these
facilities produce common household products and are vital to the industrial and manufacturing economy
of Denver.

Figure 5-1 correlates the locations of crossing incidents and industrial zoning. Blueprint Denver identifies
certain manufacturing areas to maintain their industrial character in the future. It's expected that some
businesses in these locations that have existing industrial zoning will continue to use the existing railroad
lines for shipping and receiving of materials; therefore, Denver should continue to expect a higher degree
of risk, based on rail-related incidents along these corridors and zones.

Figure 5-1. High-Density Industrial Development Adjacent to ROW

CETime T8
Cify

Legend

Crossing Incident
Petroleum Refineries

Fueling Stations and Refineries
UP Rail
= BNSF Rail
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General Industrial Zoning
Light Industrial Zoning

ﬁ:(\ Mixed-Use Industrial Zoning

Blueprint Denver’s, growth strategy map (Figure 5-2) shows the aspiration for distributing future growth
in Denver. The map reflects community input on various growth scenarios received during the "Growing
a Better Denver Game" workshop and online survey. City staff worked with the State Demographer's
Office and the Denver Regional Council of Governments to develop projections for population,
households, and employment by 2040. This included an analysis of vacant and underutilized land available
through 2040 and the estimated development capacity of land based on these future places.

ope

Source: HNTB, 2022
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Figure 5-2. Growth Strategy Map from Blueprint Denver (2019)
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As Figure 5-2 shows, a portion of this new growth strategy lays along the rail corridor. Four “regional centers” (the highest intensity of
development) are located along railroad main lines because of the location of transit stations and transit-oriented development.
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CHAPTER 6 — HAZARDOUS RAIL TRAFFIC: PRESENT AND FUTURE

The state of hazardous freight rail traffic in and through Denver depends primarily on economic
conditions. In 2021 there were 102,280 hazardous carloadings or train cars that passed through Denver
that were carrying hazardous materials (See Table 6-1). Overall, Denver should expect to see growth in
rail traffic, including trains passing through the city carrying hazardous materials and trains originating
from or destined to industrial and manufacturing facilities within the city (CCD, 2019a). An example driver
of this growth is the Uinta Basin Railway Project currently under construction.

Table 6-1. Freight Railroad Traffic - Hazardous Materials

2025 Estimated with Uinta Basin

Hazardous Material

RETEL
Daily Cars 280 1,061
Monthly Cars 8,524 31,954
Yearly Cars 102,280 383,440
Daily Freight Trains Through Denver 38 45
Freight Cars with Hazardous Materials 4% 14%

Source: HNTB, 2022

6.1 Uinta Basin Railway

In 2022, the Surface Transportation Board approved the Uinta Basin Railway construction. The $1.5 billion
Uinta Basin Railway will be the largest new railroad project in the US in nearly 50 years. The project will
connect the Uinta Basin region to the national rail network, allowing crude oil to be transported over the
Rocky Mountains to refineries along the Gulf Coast (Woodruff, 2022).

Much of the additional crude oil produced because of the Uinta Basin Railway would be hauled through
Colorado on a route that passes through Glenwood Canyon along the Colorado River, then through the
Moffat Tunnel and central Denver (Figure 6-1). Up to ten 2-mile-long trains would travel the route daily,
and because the Uinta Basin produces a type of oil known as "waxy" crude, the tank cars used to transport
it need to be heated, which creates additional safety and environmental risks (Woodruff, 2022).

The Uinta Basin Railway Environmental Impact Statement projects an accident rate of two accidents per
million train miles on its new track. Once connected to UPRR, the rate drops to 0.5 to 2 per million train
miles. Dozens of cities, counties, and water districts along the route have voiced opposition to the project,
including Glenwood Springs, where city officials worry about potential impacts to the Colorado River
Basin, and Eagle County, which has joined environmental groups in suing the Surface Transportation Board
in a federal appeals court over its 4 to 1 vote to approve the project as a whole in December (Surface
Transportation Board, 2021).
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Figure 6-1. Map of Uinta Railway Route
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6.2 National Context for Oil Derailments

For context, at least 21 oil train derailments have occurred in the US and Canada since 2013, according to
a 2021 report from the nonprofit Sightline Institute. Such incidents frequently result in fires and spills,
such as was the case with the 2016 derailment of an oil train in Oregon's Columbia River Gorge, in which
an estimated 42,000 gallons of crude oil were spilled. (Sightline Institute, 2021).

USDOT projects that nationwide, 278 mainline derailments of crude oil or ethanol-carrying trains could
statistically occur between 2015 and 2034 (not including derailments of other hazmat, other derailments,
or other rail hazmat incidents). These include 93 incidents in densely populated areas (33 percent); 85
incidents with at least one carload of released flammable liquid igniting and causing fire (30 percent); 12
incidents with at least 230,000 gallons of released flammable liquid (7 to 8 tank carloads) and large fires
(13 percent); and 2 derailments projected to be high consequence events or major disasters (less than

1percent). (USDOT, 2015b).
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CHAPTER 7 — MITIGATION OPTIONS FOR TRAIN-RELATED ACCIDENTS
AND DERAILMENTS

There are multiple types of mitigation to help prevent large impacts associated with hazardous materials
spills and/or train derailments. This section discusses some of the more common ones that could be
implemented in Denver. The placemaking implications of these options is beyond the scope of this study
and would need to be addressed in the planning process.

7.1 Freight Railroads

Train containment (Figure 7-1) is a mitigation method that is designed to prevent conventional trains from
overturning or deviating away from its track. Typical containment includes guard rails, parapets, and
undercar guards. Specific locations that have relatively higher derailment risks such as bridges, switches,
and interlockings are chosen to install railcar containment. Installing train containment is technically
feasible for both existing and newly built shared operation settings. The containment methods are
installed by the railroads on conventional tracks. A guard rail, for example, is installed to contain the rolling
stock and prevent it from intruding the adjacent track when it derails. The cost of containment depends
on the type and length of containment (USDOT, 2019, p.40).

Figure 7-1. Example of Train Containment: Railroad Guard Rail

Source: Railway Structure, Reconnaissance, Construction, and Rehabilitation.
https://www.globalsecurity.org

7.2 Land Use Options

Along multi-family areas close to the ROW, supplementary barriers may be considered to prevent
derailment incursion. Buildings within 100 feet of the edge of the ROW would benefit the most from an
installation.

Mitigation options such as ROW defection walls (Photo 7-1) or similar would help mitigate potential risks
in case of a derailment. Structural barrier protection can help reduce or eliminate potential impacts into
structures from trains that derail.

7-1


https://www.globalsecurity.org/

Freight Railroad Safety Study
Chapter 7 - Mitigation Options for Train-Related
Accidents and Derailments

Photo 7-1. Deflection Wall

Source: Reinforced Earth Company Risk Mitigation & Protective Structures. https://reinforcedearth.com

Anti-climb fencing (see Photo 7-2) can help mitigate risks of trespassers in areas identified by Denver’s
Office of Emergency Management and along high-density and areas along the railroad ROW, which are
prone to trespassing.

Photo 7-2. Example of Anti-Climb Fencing
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7.3 Rail Crossings

Figure 7-2 shows the locations with the highest incident rates according to the available FRA data (2017-
2021).
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Figure 7-2. Locations of Denver Grade Crossings with the Highest Incident Rates according
to FRA Data
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Source: HNTB, 2022

FRA rates road risks by analyzing only past accidents that have actually occurred. FRA also provides a
statistical software called GradeDec.NET that allows the user to add alternative safety appliances that
subsequently change annual predicated accidents that are measured in percentage (USDOT, 2020). Each
grade crossing can be improved upon. Whether a full grade-separation is added, or a simple bell to notify
pedestrians, grade crossing safety is improved upon exponentially depending on the safety appliance
added. More details about the GradeDec.NET results and incidents are available in Appendices C and D,
respectively. Appendix E contains the risk register for this project that supports the minimum
recommendations. Appendix E also contains a menu of costs for a variety of safety devices and items that
can be applied to grade crossings.

California Department of Transportation (CDOT) rates road risks by the potential for future accidents to
occur. This is done by analyzing train traffic vs. vehicle traffic over a particular crossing, then assigning a
risk factor (the higher the traffic volumes, the greater the risk.) Conversely, FRA measures only the number
of incidents at a particular road crossing, and the number of safety appliances at that location. The greater
the number of safety appliances at a location the lesser the probability of an incident occurring due to
increased warning measures. According to CDOT analysis methods for future potential risk, there is one
crossing at 13th Avenue and Umatilla that requires risk mitigation appliances, in addition to the 12
identified through FRA’s accident data.

The 13 crossings shown in Table 7-1 are being recommended for safety treatments, ranging from highway
markings to crossing gates. The greater the traffic and potential incident rate, the stronger the urgency
for grade crossing improvements to be considered; however, there is no zero-effect here, even if the
crossing is closed, unless the railroad tracks are removed. For instance, if the crossing was closed, the
alternate predicted accident rate would be zero, due to no traffic flow, but incidents will continue to take
place due to human error and trespassing.
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Table 7-1. Safety Treatments for 13 Specific Locations in Denver

Base Annual Alternate Annual
Accidents Accidents Preliminary
Crossing Location Possible Safety Treatments (Fatalities + (Fatalities + Estimated
Injuries+ Property | Injuries+ Property Costs
Damage Only) Damage Only)
BNSF - South Extend median, add pavement 0.0398 0.02211 ~$230,000
Kalamath Street markings on all quadrants, add

warning lights, blank-out signs,
relocate signs, raise curb, and repair

asphalt.
RTDC - Quebec Add pavement markings, move traffic 0.04649 0.02583 ~$260,000
Street Southbound |signal to the north side of the rail
Frontage Road crossing, add fencing, and add

preemption to traffic signal at

crossing.
BNSF - South Santa |Extend median, add pavement 0.04118 0.02258 ~$560,000
Fe Drive markings on all quadrants, add

warning lights, blank-out signs, no-
right turn signs, relocate signs, raise
curb, and repair asphalt.

UPRR - Holly Street |Add pavement markings on main 0.20451 0.09087 ~$360,000
street as well as on the industry road,
add warning lights, blank-out signs,
relocate signs, raise curb, repair
asphalt, and a two-quadrant gate

system.
BNSF - Dahlia Add pavement markings, add warning 0.10207 0.04535 ~$220,000
Street North Of 51% |lights, and add two-quadrant gate
Street system.
BNSF - Alameda Add four quadrant gates, add median, 0.10397 0.00464 ~$550,000
Avenue add pavement markings, add warning

lights and bells, add pedestrian gates,
and ROW fencing.

UPRR - Monaco Add pavement markings, add warning 0.10286 0.04571 ~220,000
Street lights, add two-quadrant gate system.
BNSF — West Add median, add pavement markings 0.10337 0.04593 ~560,000

Mississippi Avenue |on all quadrants, add warning lights,
blank-out signs, no-right turn signs,
relocate signs, raise curb, repair
asphalt, and a two-quadrant gate
system.
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Base Annual Alternate Annual
Accidents Accidents Preliminary
Crossing Location Possible Safety Treatments (Fatalities + (Fatalities + Estimated
Injuries+ Property | Injuries+ Property Costs
Damage Only) Damage Only)

BNSF — East 48" Add median, add pavement markings 0.1022 0.04541 ~560,000
Avenue at Ash on all quadrants, add warning lights,
Street blank-out signs, no-right turn signs,

relocate signs, raise curb, repair

asphalt, and a two-quadrant gate

system.
BNSF - 48" Avenue, |Add two quadrant gates, pavement 0.10239 0.0455 ~370,000
West of Forest markings, warning lights, and signage.
Street
BNSF — East 50th Add two quadrant gates, pavement 0.10173 0.0452 ~370,000
Avenue markings, warning lights, and signage.
UPRR — East 47t Add four quadrant gates, fencing 0.10563 0.00845 ~500,000
Avenue and York along ROW, Wrong-Way sign on York
Street Ln., extend median, add pavement

markings, add warning lights, add

pedestrian gate, and relocate signs.
13t Avenue and Add four-quadrant gates, pavement 0.00663 0.00119 ~500,000
Umatilla markings, warning lights, and signage.

Add pedestrian crossing gates and

sidewalks
Combination of all Base Annual Alternate Annual |Prelim
Crossings in this Average is 0.08945 |Average is 0.03452 |Estimated
Table Total Cost

is
$5,260,000

~ = approximately
RTDC = Regional Transportation District C-Line
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CHAPTER 8 — SUGGESTED GUIDELINES AND CONSIDERATIONS

Table 8-1 presents overall suggested considerations based on the analysis from the study, along with some
potential sources of funding for capital project improvements discussed in Section 8.1.

Table 8-1. Overall Suggested Guidelines

Guideline Considerations Lead City Respor35|ble Tlr.ne
Agency Parties Horizon
Devglop and implement hazard-management plans for railroad OEM OEM Short
corridors Term
Conduct a detailed study “parcel by parcel” of emergency access Short
along the railroad ROW and identify areas / projects to enhance CPD CPD Term
access
Develop and implement evacuation plans in the event of a Short
. L . OEM OEM
hazardous materials release in high-risk areas Term
Support DFD staffing, training, and equipment for response to rail Short
L DFD DFD
incidents. Term

Provide education and outreach to emergency service responders
and adjacent property owners/residents about railroad hazards
and response — information should be updated at least annually,
but more frequently if significant changes occur. Consider large- Short

L . . . . . DFD DFD, DPD
scale training exercises to simulate a train derailment with a large Term
hazardous material on-board on a regular basis. Include railroad
personnel on regular walkthroughs so that first responders are
familiar with the infrastructure/areas prior to an event.
Provide education to CCD staff about CCD’s recently adopted Short
Hazard Mitigation Plan (2022) and ensure that the plan is OEM OEM Term
considered when working in areas adjacent to railroad corridors

City for Public
Review current vegetation management requirements and Property, Short
enforcement in areas adjacent to railroad corridors and explore CPD Private Term
enhancements, such as xeriscaping that is fire-resistant. Property
Owners

Ensure that city and emergency response personnel have real-
time alerts on the Rail Crossing Locator app where first

responders can request to be notified in advance of a train that is DFD DFD, OEM, PUC Short

going to go through Denver carrying certain petroleum products Term

in a quantity of 1 million gallons or more. This will allow for

proactive preparations in case of a derailment/spill.

Ensurt? that existing fire hydrants near railroads are accessible to DED DFD, CPD, DOTI Short

the railroad ROW Term

Consider designati ject ilot jects to test mitigati Short
onsider e5|gr?a ing projects as pilot projects to test mitigation DOTI DOTI or

measure effectiveness. Term
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Guideline Considerations

Lead City

Responsible

Time

Consider guidelines or requirements for new development along
railroad ROW to reduce the effect of derailments, especially in
areas with a higher risk of derailment. Development of
requirements or guidelines for development should be informed
by peer city research, an analysis of impacts and costs on
development, and stakeholder outreach. Potential guidelines
could include:
e Locating surface parking, access aisles, landscape buffers, or
other non-structural features adjacent to railroad ROW to

Agency

Parties

CPD (see also

Horizon

reduce the effect of derailments DOTI and PUC Medium
. . . . . CPD

e Requiring reinforced columns in specific locations on below for Term

structures constructed adjacent to railroad ROW when other crossing)

mitigation is not feasible
e Elevating air intakes and adding chemical sensors to heating,

ventilation, and air conditioning equipment adjacent to

railroad ROW
e Using berms or walls to reduce the effect of derailments in

high-risk locations
e Elevating the first occupied floor above the railroad ROW

grade
Identify areas with sensitive environmental resources adjacent to Medium
railroad corridors and work with railroad owners to add DPHE DPHE Term
protection strategies, such as guard rails
Add fencing along the railroad ROW, beginning with areas where Railroads, DOTI PUC Medium
higher concentrations of pedestrians and encampments occur DOTI ’ Term
Implement grade crossing improvements as described in this DOTI DOTI, PUC Medium
report Term
Consider addi destri t identified a high Medi

'on5| era mg pedestrian overpasses at areas identified a hig DOTI DOTI, CPD edium
risk for pedestrians Term
Work with ral'lroads to repalr/upgrade svyltches, tracks, and other DOTI Railroads, DOTI Medium
track-related infrastructure causing derailments Term
DOTI, Railroads
Grade- te high-risk ings —und DOTI ! "L T
rade-separate high-risk crossings — underpasses or overpasses CDOT, PUC ong Term

Place freight rail lines in below-ground (open-air) trenches with
access control, fire hydrants, fencing, and intrusion detection DOTI Railroads, DOTI | Long Term
alarms
Work with r.ailroad.s to eliminate_ higher-risk switches, wye tracks, DOTI Railroads, DOTI | Long Term
and other higher-risk track conditions
Consider incentivizing structural reinforcement of existing
buildings along railroad ROW at high-risk locations CcPD cPD Long Term
Consider new freight rail lines or routes that direct trains with DOTI Railroads, Long Term

hazardous cargo away from densely populated areas

CDOT, DOTI, PUC

DPH&E = Department of Public Health & Environment
CDOT = Colorado Department of Transportation

CPD = Community Planning & Development

DFD = Denver Fire Department

DOT = Department of Transportation

DOTI = Department of Transportation and Infrastructure
DPD = Denver Police Department

OEM = Office of Emergency Management
PUC = Colorado Public Utilities Commission
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8.1 Potential Funding Sources

There are several grant programs available for things such as wildfire, flooding, training, etc. Some of the
grants wouldn’t work for a large corridor, but could work for high-risk, spot-specific areas where fire
reduction strategies need to be employed, for example. The sources of these grants include:

Federal Emergency Management Agency (FEMA) Hazard Mitigation Assistance grant programs:

— The Hazard Mitigation Grant Program provides funding to state, local, tribal, and territorial
governments so they can develop hazard mitigation plans and rebuild in a way that reduces, or
mitigates, future disaster losses in their communities.

— Building Resilient Infrastructure and Communities supports states, local communities, tribes, and
territories as they undertake hazard mitigation projects, reducing the risks they face from
disasters and natural hazards.

— Flood Mitigation Assistance is a competitive grant program that provides funding to states, local
communities, federally recognized tribes, and territories. Funds can be used for projects that
reduce or eliminate the risk of repetitive flood damage to buildings insured by the National Flood
Insurance Program. This isn’t the most applicable but may be applicable in certain
areas/instances.

— Non-Disaster Grants preparedness program funding to improve the capacity of state and local
emergency responders to prevent, respond to, and recover from a weapons of mass destruction
terrorism incident involving chemical, biological, radiological, nuclear, and explosive devices and
cyberattacks.

Hazardous Materials Emergency Preparedness (HMEP) Grants:

—In 1993, the Pipeline and Hazardous Materials Safety Administration began issuing grants to assist
States, Territories, and Native American Tribes to "develop, improve, and carry out emergency
plans" within the National Response System and the Emergency Planning and Community Right-
To-Know Act of 1986. The HMEP grant program is designed to allow grantees the flexibility to
implement training and planning programs that address differing needs for each location based on
demographics, emergency response capabilities, commodity flow studies, and hazard analysis.

U.S. Department of Homeland Security (DHS) - Transportation Security Administration Surface
Transportation Security Grants:

— DHS provides security grants to mass transit and passenger rail systems, intercity bus companies,
freight railroad carriers, ferries, and the trucking industry to help protect the public and nation’s
critical transportation infrastructure against acts of terrorism and other large-scale events.

Community Development Block Grants (CDBG):

— The CDBG Program supports community development activities to build stronger and more
resilient communities.

Federal Railroad Administration
— Consolidated Rail Infrastructure and Safety Improvements (CRISI):

= The CRISI grant program supports communities in improving at-grade crossings. Some of the at-
grade crossings in this report are already mentioned in ongoing CRISI grant applications for road
crossing improvements.
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= Railroad Crossing Elimination Grant Program: This program provides funding for highway-rail or
pathway-rail grade crossing improvement projects that focus on improving the safety and
mobility of people and goods.

Federal Highway Administration - The Railway-Highway Crossings (Section 130) Program:

— This program provides funds for the elimination of hazards at railway-highway crossings. The
Infrastructure Investment and Jobs Act (Pub. L. 117-58, also known as the "Bipartisan
Infrastructure Law"), and Part 924 of title 23 of the Code of Federal Regulations (23 CFR Part 924),
continues the annual set-aside for railway-highway crossing improvements under 23 U.S. Code
130(e).
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APPENDIX A — RISK AND METHODOLOGIES

Risk

Risk is a measure of the effect of probabilities of occurrence of detrimental events and the consequence
of such events. For involuntary individual fatality risk (IIFR), also known as IR, arising from shipments on
rail of hazardous materials, including compressed natural gas and liquid natural gas, it is recommended
that the "acceptance" criteria shown on Figure A-1 and Figure A-2 be used to evaluate the IIFRs.

Figure A-1. Acceptance Criteria for Evaluating IIFR

Individual risk (per year)

Comments

Zone 1: IR =5 x 107

Unacceptable

Zone2:3x 107 <IR=5x 107

ALARP:; applies for non-sensitive/non-vulnerable
populations only

Zone 3: IR <3 x 107

Acceptable

Source: USDOT, 2020b

Notes:
< =less than
< =less than or equal to

ALARP = as low as reasonably practicable

IR = Individual Risk
5 x 107 = 0.00005, or 5 in 100,000

3 x 107 = 0.000003, or 3 in 10,000,000
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The following bullets explain how to interpret Figure A-1 and Figure A-2:

e IfthellFR is less than 3 in 10 million (3 x 107) per year, this falls into Zone 3 and the green
“Acceptable Risk” category.

e Ifthe lIFR is above 3 in 10 million per year (3 x 107), this is unacceptable risk for sensitive
populations and places of public assembly (e.g., hospitals, schools, prison, houses of worship, major
event venues).

e [fthe lIFR is greater than 5 in 100,000 (5 x 10°) per year, this falls into Zone 1 and the red
“Unacceptable Risk” category, which is for all populations.

e Conditionally acceptable if the IIFR value is between 3 in 10 million (3 x 107) per year and 5 in
100,000 (5 x 10°°) per year for non-sensitive populations that will reduce the risk to ALARP. This falls
into Zone 2 and the yellow “ALARP” category. (USDOT, 2020a)

Methodology

This section describes the methodology behind the two tools that were used in this report, FRA's
GradeDec.Net and CDOT’s Hazard Rating formula procedure.

FRA GradeDec.Net

The GradeDec.Net is a web-based support tool that helps evaluate grade crossing improvements and gives
the user an idea of the current safety/risk factor at the crossing. The modeling framework was designed
by the FRA, Volpe National Transportation Systems Center, and the National Cooperative Highway
Research Program to effectively support grade crossing projects. This simulation tool determines risk and
generates the results, which includes user quantified variables with an 80 percent confidence rate. This
process aids in determining risk (i.e., accidents, injuries) at the road crossing before and after safety
devices have been implemented. Risk is reflected in the probability distribution of the results. Figure A-3
is an example of the risk summary for the Holly Street crossing.

GradeDec.Net addresses two types of risk, 1) Accident risk, which is the probability of an accident
occurring at a crossing. The principal metric of accident risk is measured in GradeDec.Net using the U.S.
Department of Transportation's Accident Prediction and Severity (APS) model (USDOT, 2020b). 2) The
type of risk determines that aggravated risk occurrence and risk severity and allows for the assigning of
probability distributions to input variables of the analysis and determining the effects of uncertainty on
the outcomes. GradeDec.Net also has capabilities for risk analysis, distinct from accident risk, which is
concerned with quantifying uncertainty associated with forecasts.

The type of sampling used is repeated Monte Carlo sampling on several random variables that are inputs
to a model and repeatedly solving the model to arrive at probability distributions for the resultant
variables. Random sample variables take a random number on the 0 to 1 interval. The result is determined
by finding the variable whose cumulative probability equals "x" risk, accidents, and occurrence based on
the data. The methodology used to determine the values provided are consistent with Executive Order
12866 (Regulatory Planning and Review-1993). The criteria used is based on average annual daily traffic,
number of trains per day, and number of accidents in the previous 5 years.

The APS formulas used are based up regression analyses of accidents and grade crossing characteristics.
The APS model delivers risk values, and the lower the values the safer the crossing. In the DOT APS, the
incident metrics are "fatal accidents" (accidents with at least one fatality), "injury accidents" (accidents
with no fatalities and at least one injury), and "property damage only" accidents. This model uses the
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same accident prediction methodology as the DOT model but has distinct accident severity formulas. The
model is based on an analysis of grade crossing accidents while focusing on the accident types (train strikes
vehicle, vehicle strikes train), the impact of severe derailment, and fatalities among train and highway
vehicle occupants.

The values required to calculate risk are as follows. Two elements (general and devices) require data from
the road crossing such as location and current devices. Highway and rail data provide location, traffic, and
speeds of both train and vehicle traffic. Once this data has been introduced, a score is produced in the
aggravated risk page (base and alternate) using the resource allocation method. The base model includes
the current road crossing safety configuration and measures the road crossing safety values. The alternate
model takes into consideration the additional safety devices and measures added to the crossing. The
aggravating factors result in a calculated score for occurrence between 0 and 60, and a score for severity
between 0 and 60. The occurrence score will scale the predicted accidents down by 30 percent for a score
of 0 and up by 30 percent for a score of 60. The more safety devices added to a location will decrease
occurrences and will reduce potential incidents (USDOT, 2020a).

Figure A-3. Example Risk Summary — Holly Street Crossing
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CDOT Hazard Rating Formula Procedure (CDOT H.R.)

CDOT's Railroad Coordination Unit is responsible for inventorying public highway-rail crossings within the
State of Colorado (CDOT, 2022). The collected inventory data is used to identify those crossings that are
below minimum standards for crossing warning devices and to calculate a hazard rating for each crossing.
Numerous elements exist at a rail/highway crossing, and each can impact the calculation of a hazard
rating, and yet to consider each of these elements in a single formula would make the formula far too
complex to be of practical use.

The hazard rating is affected by whether a highway-rail crossing has active warning devices or passive
warning signs. Therefore, the Railroad Coordination Unit has revised previous versions of the procedure
to identify more applicable procedures, specifically for active warning crossings and passive warning
crossings. Crossing warning devices are categorized as being either passive or active. Passive type devices
(e.g., signs) are seen as informing the driver of the existence of a crossing, but it is still the driver’s
responsibility to determine independently whether a train is approaching and whether it is safe to cross.
On the other hand, active type devices (e.g., flashing lights and gates) are seen as offering a driver a
positive indication of an approaching train. If a driver can see the crossing while still having stopping sight
distance and the crossing has active crossing warning devices, then the procedure views the crossing as
being safer than if the crossing had only passive traffic warning devices. For this reason, sight distance to
the crossing for crossings treated with active warning is not a relevant calculation because the active
warning devices provide clear indication to approaching drivers, by means of their operation, that a train
is approaching.

Passive warning crossings, those with static signs, require additional evaluation that includes visibility by
approaching crossing users, in the absence of active warning. As such, the formula that the Railroad
Coordination Unit uses to determine hazard ratings for passive crossings is unique to Colorado because
there is no nationally recognized formula. The formula uses elements that have been selected as having
the largest impact on safety at a passive highway-rail crossing.

CDOT’s Railroad Coordination Unit evaluates the following elements finishing with a numerical value that
indicates the respective crossing hazard rating:

e The crossing’s existing crossing warning devices

e Avehicle’s stopping sight distance

e Ability of the driver to see approaching trains

e The highway’s annual average daily traffic (AADT)

e The railroad’s AADT

e The number and type of railroad tracks existing at the crossing

Active warning crossings, those with active devices such as flashing lights and/or gates, utilize the same
factors for calculating the hazard index, except for the vehicle’s stopping sight distance, and the ability of
the driver to see approaching trains. These two factors are not utilized at crossings having active warning,
as those devices at the crossing clearly indicate a train is approaching, eliminating the need for
approaching drivers to make this determination on their own.

One important element, grade crossing accidents, is not directly used in the Railroad Coordination Unit’s
hazard rating formula. This non-usage is not an oversight; instead, it is due to Colorado having very few
grade crossing accidents each year. As such, it has not been possible to determine a relationship between
accidents and physical crossing characteristics for use in a hazard rating formula. However, high accident
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numbers at any given crossing should be considered subjectively by the railroad unit in coordination with
the Public Utilities Commission staff.

Active/Passive Crossing Hazard Rating Procedure Factor — Highway Traffic (AADT) and Railroad Train
Traffic (AADT)

Many of Colorado’s public rail/highway crossings have low volumes in both vehicles and trains. While an
individual crossing might have poor sight distances and inadequate crossing warning devices, if the
crossing has very little train or vehicle traffic, its accident potential is seen as being lower. The Railroad
Coordination Unit uses the following relationship as the amount of exposure due to the number of
vehicles and trains at both active warning and passive warning crossings:

[AADTvehicles x AADTtrains]
100000

Where: AADTvehicles = annual average daily traffic volume of vehicles using crossing (estimated).
AADTtrains = annual average daily traffic volume of trains using crossing (from railroad).

One important assumption regarding AADT is that the arrival of both vehicles and trains is uniform
throughout the day — no attempt is made to determine the peak hours of vehicle and train usage. This
assumption is due to the Railroad Coordination Unit not having enough resources to measure each
crossing’s traffic volume characteristics and both the railroad’s and highway’s ever changing usage
characteristics. The factor of 100,000 normalizes the overall rating to a reasonable level.

Active/Passive Crossing Hazard Rating Procedure Factor — Number and Type of Tracks

The final element in the hazard rating formula is a factor for the number and type of railroad tracks that
must be traversed at each active and passive crossing. This factor [T] is found as follows:

e Take the number of non-mainline tracks and multiply by 0.3.
e The first mainline track equals 1.0
e Take the number of remaining mainline tracks and multiply by 2.

The sum of these numbers gives the [T] factor. As an example: if the number of tracks counted consisted
of two mainline tracks and one non-mainline track, the [T] factor would be as follows: [T] = (1 x 0.3) + (1)
+(1x2)=3.3.

Hazard Rating Index Formula — Active Crossings

Combining the last element with the first element produces the formula below for active crossings for
which the Railroad Coordination Unit calls a crossing’s hazard rating.

[AADTvehicles x AADTtrains|
100000

Hazard Rating = x [T]

The Railroad Coordination Unit gives extra consideration to public crossings along school bus routes. Also,
since Colorado has several tourist-based railroad companies that employ steam locomotives, extra
consideration should be given to those public crossings as well. An added factor of 10 percent is given to
each condition. Predicting when and where the next rail/highway accident will occur is impossible.
Understanding this, CDOT’s Railroad Coordination Unit considers each crossing in terms of exposure,
drawing the conclusion that accident potential is more likely to occur at those crossings having a higher
exposure, that is, a higher hazard rating.

Public crossings that experience higher usage of hazardous cargo trucks are considered during the
diagnostic reviews but are not given a separate added factor. The hazard rating formula is completely
objective in nature. (CDOT, 2022).
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APPENDIX B — NATIONAL DERAILMENT AND ACCIDENT REPORTING

Title 49 Code of Federal Regulation (CFR) 2132: Track Switches prescribes minimum safety requirements
for railroad track that is part of the general railroad system of transportation. In general, the requirements
prescribed in this part apply to specific track conditions existing in isolation. Therefore, a combination of
track conditions, none of which individually amounts to a deviation from the requirements in this part,
may require remedial action to provide for safe operations over that track. This part does not restrict a
railroad from adopting and enforcing additional or more stringent requirements not inconsistent with this
part. Figure B-1 shows the summary statistics of national accident trends. This chart shows that there is a
high occurrence of derailments when compared to other accident types.

Figure B-1. Summary Statistics of National Accident Trends
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For freight train accidents, derailments are both frequent and severe and thus fall in the upper-right
guadrant on Figure B-2. Collisions and derailments are still the most severe accidents among all accident
types. Although grade-crossing accidents are the most common type of accident, they are among the least
severe in their consequences. Collisions and derailments are caused by the interaction of two or more
trains in shared-use corridors regarding passenger train collisions with a derailed freight train, or vice
versa (USDOT, 2019, p.29).

2 Title 49 CFR Part 213: Available online at: https://www.govinfo.gov/app/details/CFR-2011-title49-vol4/CFR-2011-title49-vol4-part213.
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Figure B-2. Frequency and Severity Graph of Mainline Freight Train Accidents by Accident Type
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FRA Accident Investigations (General Criteria)

Whenever there is some negative occurrence on track, and/or with railcars, derailments can occur.
Railroads report accidents under the conditions listed below and jointly investigate accidents and
incidents with FRA as determined by the Accident Analysis Branch or regional management:

Any collision (main or yard track), derailment, or passenger train incident resulting in at least one
fatality or serious injury to railroad passengers or crewmembers

Any railroad-related accident resulting in death to an on-duty railroad employee, including an
employee of a contractor to a railroad, regardless of craft

Any highway-rail grade crossing accident resulting in any of the following:

— Death to one or more people being transported in a commercial vehicle or school bus

— Serious injury to several persons being transported in a commercial vehicle or school bus

— Death to three or more persons in a private highway vehicle

— Accidents involving grade crossing signal failure or allegations of grade crossing signal failure

Any non-casualty train accident resulting in derailment of a locomotive, 15 cars or more, and
extensive property damage

Any train accident/incident resulting in a fire, explosion, evacuation, or release of regulated
hazardous materials, especially if it exposed a community to these hazards or the threat of such
exposure

Any accident/incident involving a train transporting nuclear materials

Any train incident involving runaway or rollaway equipment, with or without locomotives
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e Any collision involving maintenance-of-way or hi-rail equipment

e Any accident caused by failure of a locomotive or any part of a locomotive, or a person contacting
an electrically energized part that resulted in severe injury or death of one or more persons

e Accidents resulting from signal failure including positive train control-related failures and
malfunctions

e Any other train accident/incident likely to generate considerable public interest

e Most Amtrak accidents/incidents.

FRA recently amended their accident/incident reporting regulation December 9, 2020 (Title 85 Federal
Register 79130). This amended regulation requires railroads to report to the agency all rail equipment
accidents/incidents above the monetary reporting threshold (reporting threshold) for that calendar year.
For 2021, the monetary threshold was $11,200, and for 2022 it was raised to $11,300.

References for Appendix B

U.S. Department of Transportation (USDOT). 2019. Hazards Associated with HSR Operations Adjacent to
Conventional Tracks — Enhanced Literature Review Part Il: Best Practices, pg. 29

U.S. Department of Transportation (USDOT). 2020. Federal Railroad Administration (FRA). 2020b. New
Model for Highway-Rail Grade Crossing Accident Prediction and Severity. Available online at:
https://railroads.dot.gov/elibrary/new-model-highway-rail-grade-crossing-accident-prediction-
and-severity
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South Kalamath Street Crossing — MP 3.466, CDOT Hazard Rating 5

South Kalamath Street is a one-way street in the central part of Denver and in the BNSF Pikes Peak
subdivision (See Photo C-13). This crossing has seen three at-grade incidents. Appendix D provides specific
accident reports. The primary operating railroad at the South Kalamath Street grade crossing is BNSF, but
UPRR also operates less frequently at this crossing. This road crossing has no markings designating
direction.

Photo C-1. South Kalamath Street Crossing

Possible Safety Treatments

Traffic Control Systems

Extend the median, add pavement markings on all quadrants, add warning lights and blank-out signs
(automated warning signage that display specific instructions, such as road closures, no turn allowed,
etc.), relocate signs, raise the curb, and repair asphalt. Reduces risk from 4 percent to 2 percent.

e Estimated cost is ~$230,000
Viewing Considerations

Relocate telephone poles. Sometimes telephone poles obstruct the field of view and can create a hazard
to vehicular traffic. Removing or relocating them helps the driver’s field of view.

e Estimated cost is ~$10,000

Results

Figure C-1 shows the base (current) predicted accidents at the studied road crossing and the alternate
(post-construction) predicted accidents. When this number in traffic volume increases, the percentages
of potential accidents will also increase. The greater number of safety appliances added, the safer the
overall crossing will be.

3 The source for all the photos in Appendix C is HNTB, 2022.
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Figure C-1. South Kalamath Street Crossing
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Quebec Street Southbound Frontage Road Crossing - MP 5.81,
CDOT Hazard Rating 10

The Quebec Street Southbound Frontage Road crossing is in the north part of Denver and in the Regional
Transportation District (RTD) C Limon subdivision (see Photo C-2). This crossing has seen two at-grade
incidents. Appendix D provides specific accident reports.. The primary operating railroad at the Quebec
Street Southbound Frontage Road grade crossing is the RTD A-Line. UPRR and BNSF also operate at this
crossing. There have been three trespassing incidents at this location.

Photo C-2. Quebec Street Southbound Frontage Road Crossing

Possible Safety Treatments
Traffic Control Systems

Add pavement markings, move traffic the signal to the north side of the rail crossing, add fencing, and add
preemption to the traffic signal at the crossing. Reduces risk from 5 percent to 3 percent.

e Estimated cost is ~ $260,000

Viewing Considerations

Viewing considerations are not applicable.
Results

Figure C-2 shows the base (current) predicted accidents at the studied road crossing and the alternate
(post-construction) predicted accidents. The prediction is based on a statical percentage, which is founded
upon current traffic flows. When this number in traffic volume increases, the percentages also increase
of potential accidents will also increase. The greater number of safety appliances added, the safer the
overall crossing will be.
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Figure C-2. Quebec Street Southbound Frontage Road Crossing
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South Santa Fe Drive Crossing — MP 3.653, CDOT Hazard Rating 16

South Santa Fe Drive is in the central part of Denver and in the BNSF Pikes Peak subdivision (see Photo
C-3). This crossing has seen two at-grade incidents. Appendix D provides specific accident reports. The
primary operating railroad at the South Santa Fe Drive grade crossing is BNSF, but UPRR also operates at
the crossing. This crossing is intersected by access roads that lead into local industries. This crossing is
closest to South Kalamath Street and is the crossing within the CCD that has the second highest incident
rates. Road crossing safety measures are very minimal at this location, which include two gates and no
other signage.

Photo C-3. South Santa Fe Drive Crossing

Possible Safety Treatments
Traffic Control Systems

Extend the median; add pavement markings on all quadrants; add warning lights, blank-out signs, and no-
right turn signs; relocate signs; raise the curb; and repair asphalt. Reduces risk from 4 percent to 2 percent.

e Estimated cost is ~$ 560,000
Viewing Considerations
Relocate power poles

e Estimated cost is ~$10,000
Results

Figure C-3 shows the base (current) predicted accidents at the studied road crossing and the alternate
(post-construction) predicted accidents. The prediction is based on a statical percentage, which is founded
upon current traffic flows. When this number in traffic volume increases, the percentages also increase
of potential accidents will also increase. The greater number of safety appliances added, the safer the
overall crossing will be.
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Figure C-3 South Santa Fe Drive Crossing
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Holly Street Crossing — MP 635.63, CDOT Hazard Rating 0.05

Holly Street is in the north part of Denver and in the UPRR Limon subdivision (see Photo C-4 ). The primary
operating railroad at the Holly Street grade crossing is UPRR. The hazard rating for this location is low
(0.05) because of low highway and train traffic volumes. However, this crossing has seen two at-grade
incidents over the last 5 years. Appendix D provides specific accident reports. There are industry access
roads without any signage in this area.

Photo C-4. Holly Street Crossing

TETe ]

Possible Safety Treatments

Traffic Control Systems

Add pavement markings on Holly Street and on the industry road, add warning lights and blank-out signs,
relocate signs, raise the curb, repair asphalt, and add a two-quadrant gate system. Reduces risk from 20
percent to 9 percent.

e Estimated cost is ~$ 360,000
Viewing Considerations

Relocate electric pole (if gate is installed)
e Estimated cost is ~$10,000

Results

Figure C-4 shows the base (current) predicted accidents at the studied road crossing and the alternate
(post-construction) predicted accidents. The prediction is based on a statical percentage, which is founded
upon current traffic flows. When this number in traffic volume increases, the percentages also increase
of potential accidents will also increase. The greater number of safety appliances added, the safer the
overall crossing will be.
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Figure C-4. Holly Street Crossing
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Dahlia Street North of 51° Street Crossing — MP 3.18, CDOT Hazard Rating 0.01

Dahlia Street is in the north part of Denver and in the BNSF Denver Rock Island subdivision (see Photo C-
5). The primary operating railroad at the Dahlia Street grade crossing is BNSF. This crossing is located
within the industry area of North CCD and has seen one at grade incident without fatalities. Appendix D
provides specific accident reports. This crossing only has crossbucks (signage at highway-rail intersections
that indicate trains have the legal ROW) and a yield sign.

Photo C-5. Dahlia Street North of 51° Street Crossing

Possible Safety Treatments
Traffic Control Systems

Add pavement markings, warning lights, and a two-quadrant gate system. Reduces risk from 10 percent
to 5 percent.

e Estimated cost is ~$220,000

Viewing Considerations

Viewing considerations are not applicable.
Results

Figure C-5 shows the base (current) predicted accidents at the studied road crossing and the alternate
(post-construction) predicted accidents. The prediction is based on a statical percentage, which is founded
upon current traffic flows. When this number in traffic volume increases, the percentages also increase
of potential accidents will also increase. The greater number of safety appliances added, the safer the
overall crossing will be.
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Figure C-5. Dahlia Street North of 51°t Street Crossing
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Monaco Street Crossing — MP 635.136, CDOT Hazard Rating 0.04

Monaco Street is in the north part of Denver and in the UPRR Limon subdivision (see Photo C-6). The
primary operating railroad at the Monaco Street grade crossing is UPRR. This road crossing is located
within the CCD industrial area and has seen one at grade incident without fatalities. Appendix D provides
specific accident reports. There is limited signage and crossing safety devices located at this crossing.

Photo C-6. Monaco Street Crossing

O & 15

Possible Safety Treatments
Traffic Control Systems

Add pavement markings, warning lights, a two-quadrant gate system. Reduces risk from 10 percent to 5
percent.

e Estimated cost is ~$220,000
Viewing Considerations
Relocate telephone poles

e Estimated cost is ~$10,000
Results

Figure C-6 shows the base (current) predicted accidents at the studied road crossing and the alternate
(post-construction) predicted accidents. The prediction is based on a statical percentage, which is founded
upon current traffic flows. When this number in traffic volume increases, the percentages also increase
of potential accidents will also increase. The greater number of safety appliances added, the safer the
overall crossing will be.
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Figure C-6. Monaco Street Crossing
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East 48" Avenue at Ash Street Crossing — MP 2.12, CDOT Hazard Rating 0.03

East 48™ Avenue is in the north part of Denver and in the BNSF Brush subdivision (see Photo C-7). The
primary operating railroad at the East 48™ Avenue grade crossing is BNSF. This road crossing is located
within the CCD industrial area and has seen one at grade incident without fatalities. Appendix D provides
specific accident reports. There is limited signage and crossing safety devices at this crossing.

Photo C-7. East 48" Avenue at Ash Street Crossing

Possible Safety Treatments

Traffic Control Systems

Add median; add pavement markings on all quadrants; add warning lights, blank-out signs, and no-right
turn signs; relocate signs; raise the curb; repair asphalt; and add a two-quadrant gate system. Reduces
risk from 10 percent to 5 percent.

e Estimated cost is ~$560,000
Viewing Considerations
Relocate telephone poles

e Estimated cost is ~$10,000
Results

Figure C-7 shows the base (current) predicted accidents at the studied road crossing and the alternate
(post-construction) predicted accidents. The prediction is based on a statical percentage, which is founded
upon current traffic flows. When this number in traffic volume increases, the percentages also increase
of potential accidents will also increase. The greater number of safety appliances added, the safer the
overall crossing will be.
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Figure C-7. East 48 Avenue at Ash Street Crossing
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West Mississippi Avenue Crossing — MP 4.62, CDOT Hazard Rating 0.03

West Mississippi Avenue is in the south part of Denver and on the BNSF Pikes Peak subdivision (see Photo
C-8). The primary operating railroad at the West Mississippi Avenue grade crossing is BNSF. This road
crossing is located within the CCD industrial area and has seen one at grade incident without fatalities.
Appendix D provides specific accident reports. There is limited lighting and signage at this crossing.

Photo C-8. West Mississippi Avenue Crossing

bl

Possible Safety Treatments

Traffic Control Systems

Add median; add pavement markings on all quadrants; add warning lights, blank-out signs, and no-right
turn signs; relocate signs; raise the curb; repair asphalt; and add a two-quadrant gate system. Reduces
risk from 10 percent to 5 percent.

e Estimated cost is ~$560,000
Viewing Considerations
Relocate power poles

e Estimated cost is ~$50,000
Results

Figure C-8 shows the base (current) predicted accidents at the studied road crossing and the alternate
(post-construction) predicted accidents.. The prediction is based on a statical percentage, which is
founded upon current traffic flows. When this number in traffic volume increases, the percentages also
increase of potential accidents will also increase. The greater number of safety appliances added, the safer
the overall crossing will be.
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Figure C-8. West Mississippi Avenue Crossing
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East 47™" Avenue and York Street Crossing — MP 2.98, CDOT Hazard Rating 0.68

York Street is in the north part of Denver and in the UPRR Greeley subdivision (see Photo C-9). The primary
operating railroad at the York Street grade crossing is UPRR. This road crossing is located within the CCD
between a residential and industrial use area and has seen one at grade incident without fatalities.
Appendix D provides specific accident reports. There is limited signage and crossing safety devices at this
location. However, CCD recently finished construction of a pedestrian crossing at this location.

Photo C-9. East 47*" Avenue and York Street Crossing

Possible Safety Treatments
Traffic Control Systems

Add four quadrant gates, fencing along the ROW, and a wrong-way sign on York Street; extend the
median; add pavement markings, warning lights, and a pedestrian gate; and relocate signs. Reduces risk
from 10 percent to 0.8 percent.

e Estimated cost is ~ $500,000

Viewing Considerations

Remove old telephone pole on southeast corner on island (York Street and 47" Avenue)
e Estimated cost is ~$10,000

Results

Figure C-9 shows the base (current) predicted accidents at the studied road crossing and the alternate
(post-construction) predicted accidents. The prediction is based on a statical percentage, which is founded
upon current traffic flows. When this number in traffic volume increases, the percentages also increase
of potential accidents will also increase. The greater number of safety appliances added, the safer the
overall crossing will be.
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Figure C-9. East 47" Avenue and York Street Crossing
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Alameda Avenue Crossing — MP 3.69, CDOT Hazard Rating 0.0716

Alameda Avenue is in the central part of Denver and in the BNSF Pikes Peak subdivision (see Photo C-10 ).
The primary operating railroad at the Alameda Avenue grade crossing is BNSF, but UPRR also operates at
the crossing. This road crossing is located within the CCD mixed use area and has seen one at grade
incident without fatalities. Appendix D provides specific accident reports. There is limited signage and
crossing safety devices at this location.

Photo C-10. Alameda Avenue Crossing

s

@

Possible Safety Treatments
Traffic Control Systems

Add four quadrant gates, median, pavement markings, warning lights and bells, pedestrian gates, and
ROW fencing. Reduces risk from 10 percent to 0.5 percent.

e Estimated cost is ~$550,000

Viewing Considerations

Install cantilever for traffic semaphores (arms, flags, or poles that are held in certain positions to signal
drivers) and railroad warning lights and bells.

e Estimated cost is ~$100,000

Results

Figure C-10 shows the base (current) predicted accidents at the studied road crossing and the alternate
(post-construction) predicted accidents. The prediction is based on a statical percentage, which is founded
upon current traffic flows. When this number in traffic volume increases, the percentages also increase
of potential accidents will also increase. The greater number of safety appliances added, the safer the
overall crossing will be.
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Figure C-10. Alameda Avenue Crossing
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East 50" Avenue Crossing — MP 1.843, CDOT Hazard Rating 0.0086

East 50" Avenue is in the north part of Denver and in the BNSF Brush subdivision (see Photo C-11). The
primary operating railroad at the East 50" Avenue grade crossing is BNSF. This road crossing is located
within the CCD industrial use area and has seen one at grade incident without fatalities. Appendix D
provides specific accident reports. There is limited signage and crossing safety devices at this location.

Photo C-11. East 50" Avenue Crossing

Possible Safety Treatments
Traffic Control Systems

Add two quadrant gates, pavement markings, warning lights, and signage. Reduces risk from 10 percent
to 5 percent.

e Estimated cost is ~$370,000

Viewing Considerations

Viewing considerations are not applicable.
Results

Figure C-11 shows the base (current) predicted accidents at the studied road crossing and the alternate
(post-construction) predicted accidents. The prediction is based on a statical percentage, which is founded
upon current traffic flows. When this number in traffic volume increases, the percentages also increase
of potential accidents will also increase. The greater number of safety appliances added, the safer the
overall crossing will be.
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Figure C-11. East 50" Avenue Crossing
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48" Avenue, West of Forest Street Crossing — MP 2.69, CDOT Hazard Rating 0.021

48™ Avenue is in the north part of Denver in the BNSF Brush subdivision (see Photo C-12). The primary
operating railroad at the 48™ Avenue grade crossing is BNSF. This road crossing is located within the CCD
industrial use area and has seen one at grade incident without fatalities. Appendix D provides specific
accident reports. There is limited signage and crossing safety devices at this location.

Photo C-12. 48" Avenue, West of Forest Street Crossing

Possible Safety Treatments
Traffic Control Systems

Add two quadrant gates, pavement markings, warning lights, and signage. Reduces risk from 10 percent
to 5 percent.

e Estimated cost is ~ $370,000

Viewing Considerations

Viewing considerations are not applicable.
Results

Figure C-12 shows the base (current) predicted accidents at the studied road crossing and the alternate
(post-construction) predicted accidents. The prediction is based on a statical percentage, which is founded
upon current traffic flows. When this number in traffic volume increases, the percentages also increase
of potential accidents will also increase. The greater number of safety appliances added, the safer the
overall crossing will be.
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Figure C-12. 48" Avenue, West of Forest Street Crossing
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13* Avenue and Umatilla— MP 2.69, CDOT Hazard Rating 28

13" Avenue and Umatilla is in the La Alma-Lincoln Park neighborhood of Denver in the BNSF Brush
subdivision (see Photo C-13). The primary operating railroad at the 13™ Avenue grade crossing is BNSF.
This road crossing is located within the CCD industrial use area and has seen zero at grade incidents, but
it is a high traffic area. Appendix D provides specific accident . There is limited signage and crossing safety
devices at this location.

Photo C-13. 13" Avenue and Umatilla

Possible Safety Treatments

Traffic Control Systems

Add four-quadrant gates, pavement markings, warning lights, and signage. Add pedestrian crossing gates
and sidewalks. Reduces risk from 0.6 percent to 0.1 percent.

e Estimated cost is ~$500,000

Viewing Considerations

Remove or reduce vegetation to improve road traffic visibility.
e Estimated cost is ~$20,000

Results

Figure C-13 shows the base (current) predicted accidents at the studied road crossing and the alternate
(post-construction) predicted accidents. The prediction is based on a statical percentage, which is founded
upon current traffic flows. When this number in traffic volume increases, the percentages also increase
of potential accidents will also increase. The greater number of safety appliances added, the safer the
overall crossing will be.
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Figure C-13. 13" Avenue and Umatilla
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Figure D-1. South Kalamath Street Crossing (1 of 3)
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Figure D-1. South Kalamath Street Crossing (2 of 3)
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Freight Railroad Safety Study
Appendix D — FRA Accident Reports

Figure D-1. South Kalamath Street Crossing (3 of 3)
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Freight Railroad Safety Study
Appendix D — FRA Accident Reports

Figure D-2. Quebec Street Southbound Frontage Road Crossing (1 of 2)
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Freight Railroad Safety Study
Appendix D — FRA Accident Reports

Figure D-2. Quebec Street Southbound Frontage Road Crossing (2 of 2)
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i 1
2 Fazsengers om Tran o 0 {inciude passengers and frain crew) | T \ ves o e | 1
534 Special Study Block Widen Taken? | i M Sh. Gpedal Study Biock
Wideo Used? e | Ve s
54, Mamate Descnption (B2 SpEcc, and CoRNUE of SEparane Shesr T necsssary)
INDIVIIHIA L WALKED NBE AGATNST ONE-WAY TRAFFIC PAST CROGSING WARNING LIGHTSHELLS INTO THE CROSSING FOULDNG MATNTRACK 1. TILATN SMeds, sz, TRIF 231,
STRUCK AND FATALLY DMURED THE INDIVIDUAL AGE UNKRNOWHN.
==, Typed Name and Tibe S£. Signature 7. Date
MOTE: This neport ks part of the: reporting rlroad's acoident report pursuant ko e accident reparts statube and, &s such shall not "be admitted as evidenoe of used for any purpose
in any sulkt or action for damapes growing out of any matier mentioned n sald report__" 45 U.E.C. 20503 Be= 43 C.F.R. 2257 (b}
FORM FRA F E180.57 (Rav. 0&M0)

THOTE THAT ALL CAZLUALTIES WIUGT BE FESLRTED O FORM FRA E B 180 558,

OMEB Approval explras

EI3N2021

D-5



Freight Railroad Safety Study
Appendix D — FRA Accident Reports

Figure D-3. South Santa Fe Drive Crossing (1 of 2)

DEPARTMENT OF TRANESP

ORTATION

FEDERAL RAILROAD ADMINIZTRATION (FRA]

HIGHWAY-RAIL GRADE CROSSING
LACCIDENTANCIDENT REPORT

OMB Approval Ho. 21300500

1.Mame of Repaorting Ralload 1a. Alphabetic Code 1b. Railrad AccidentIncident Mo.
BNSF Railway Company [BNSE] BNSF FR1120001
2.Name of Other Ralroad or Other Entity Fling for Equipment Invohved In Train Accidentincident Ia. Alphabetic Code 2b. Railmad Accident'Incident No.
3. Name of Raliroad or Ofer Entity Responsbie for Track Malnbenasce 0 3a. Alphabetc Code 3b. Raliroad Accidard!Incident Mo,
ENSF Railway Company [BNST] BNSF FRI1120201
4. U2, DOT Grade Crossing ID No. 5. Date of Accidentiincident &. Time of Accident/incident
month dhy e
245392G 171 073 | o
7. Nearest Ralnoad Station 8. Bubdivision 2. County
S0UTH DENVER PIKES PEAK DENVER
M.Ch Fhact peayEp | 12, Highway Name of Mo, ¢yaer s FE AVE
Highway User Invelved Rall Equipment Involved
T3 Type . Equipment T Cans;  (moving) A Tran puling: R
. Truck-tmler = Bus oL Ofver Mtor Vehice 1. Train  juns puling) :f’;l" (eanaing) & E" D;':} :':“L
N . 1 owmis) (moving  C. Train na- RCH
A AUt O Picupruck O Bchoci Bus K Padestian Code ZTrain  (unks pushing) ' SMU Locomotiveiz)  Code
3 Tran (= 7. Lightlocofs)  (stanaingy = =
B Trck E Van M Molomycle B Other  (specid | A 3.Train - (<tndng o Cther  {spechi E DMU Locomotiveis) | 1
14. Venicle Speed 15 Direction  (@eographical Code | 12 Positlon of Car Unitin Traim
[est. moh ar impacd) 35 | 1 Merth 2 South 3. East 4 West | 2 7
16. Position 1. Sk or SIUCK O Crossing 2. Trapped on Crossing by mamic 19. CRTUmSance
2. Shopped on Crossing , Code Code
5. Blocked on crossing by gates 1. Ral eguipment struck highway user 2. Fall equipment struck by Rigiway user| 5
1. Mioving over crossing | 3 | =
20a. Was the righway user andior rall equipment Invoived 200, Was there 3 hazardous materials rejease by
In the impact transporting hazardows materialsT Code
1. Highway User 2 Rall Equipment 3 Bofh 4 Nelther 4 1. Highway User 2. Rall Equipment 2. Both £, Mieither |
20c. 3tafe here S name and quantfy of e hazardous material released, if any
21. Temperaturs 22, Visibllly (Rl endy) Code 23 Weather [shngie andry) Cade
specwy rminus) 5 °F | 4 Dasn 2 Day 3.Dusk £ Dame | 2 1. Clear 2. Cloudy 3. Rain 4. Fog 5. 3ket 6 Snow | 1
24. Type of Eguipment 1. Freight Train E. Singke Car 8. Maint./inspect car O. EMU
P - 25, Track Type Used by Rail Code | 25, Track Number or Name
Consist Z. Passenger Tram-Puling §. Cut of cars A, Epec. MoW Equip. E DWU Equipment Involed
(sngie entry) 3. Commuger Train-Fuling 7. Yard'3wichingg pazsenger Tran-Pushing | Dode _ _
£, \Wark Train 5.Lghtkeois) ¢ commuter Train-Fushing | 1 | 1-Main 2 Yard 3 3iing 4 mcuzsy |1 | MAIN 2 TRACK
IT. FRA Track 28 Murmber of 29. Mumber of Sars 30 Consist Speed (Recorded spead I avalabie) Code | 39, Time Tabie Dinsciion Cods
Chxss (1-8,%) Locorothe R Recorded 1z 1. Worth 3. East
uns 14 Exzmased 15 men | E IZouth 4 West | 3
3Z. Type of 33, Signaled Crossing Waming | 34. Roadway Condltions
1. Gates 4. 'Wig wags 7. Crossbucks  10. Flapped by crew A iy
‘Crossing - - . - {See reverse side for B. Wet
I 2. Cantiever FL2 5. Hwy. ta®ic signais 8. Stop sipns . Other {specky) Insructons and codes) C. Snow'Sksh
3. Sandard FLE 6. Audible 5. Wakchman  1Z. Mane Code | D= Code
— = | E. Sand, ki, Dirt O, Grave] |
Coes) ol 03 w0 | | 1 | Fwater iStndng Moving ) A
35, Location of Waming 35. Crossing Waming interconnecizd 7. Crossing luminated by Strest
1. Both Sides Wi Highway Sigrais Lights or Spedal Lights Code
2. Zide of Yehide Approach Code Code . .
3. Opposke Side of Vehicke Apprach 3 1.¥es 2. Mo 3. Unknown 2 - ¥es LMD 3. UnEnown 1
35 Higmway| 33 Highway User's Gender | £0. Highway User Went Behind or In Sront of Tram | 41. Highway User . Comer (zpeciyl
Users and Efruck or was Struck by Second Train 1. 'Wen around e gaie E. ""'TE"“"-‘““M';" IEmporary bamicade
2. Stoppad and then procesded (T yes, a2 insinactons)
EE 1. Maie Coas 1. ¥es L Code 3. Did niok shop T. Went thru the gabe | {.:_d:
B 2. Femaie 1 - TBE Z.Mo 3 UmEnown 1 4. Stopped on crossing 5. SukideiAtempasd suicide =
4Z. Driver Passed Standing Code 43, view of Track Cbscunsd by {orimary obstuciion) Code
Highway Vehicls 1. Permanent Sinachare 3. Passing Train 5. Vegetation 7. Ofher (specHyl
i.¥es 2.MNo 3. Unknown 1 2. Standing raliread equipment 4. Topography 6. Highway Vekickes £ Mot Obstructed | 8
L% Driver was 4E. Was Driver in Fe VeRickeT Code
Casuales to: Killed Injured 1. Klled 2. Injured 3, Uninjured | 2 1. Yes Z. No | 1
45. Highway-Ral Crozsing Users | o 1 Highway Vehide Froperdy Damage 48. Taotal Mumber of Vehicle Docupants
fest. doilar damage) | 51500 fincluding driver) 1
432. Raliroad Empioyees o 0 50. Toksl Mumber of Peopls on Tral 51. Is a Rail Equipment Accident / Code
Incident Report Baing Fled 2
£2 Fassengers on Tran i} 0 {ihclude passengers and frain crew) 2 1 yes 2 No | 2
S3a_ 3pecial Study Block Widen Taken? o | e B S3h. Specdal Study Block
Wideo Used? ' | Ve i
54, Mamatve Description (B specific, and confinue on Separate sheel Fnecessary)
DEIVER WAS HEADED THE WRONG WAY DOWN A ONE WAY STEEET AND DEOVE [NTO THE SIDE OF & TRAIN THAT WAS OUCUPYING THE CROSSING. NOHAZMAT RELEASED,
==, Typed Name and Tiie Jz5. zignanre 7. Date
MOTE: This report ks part of the reporing raliroad's accident repor! pursuant fo Be accident reports statube and, 25 such shal not "be admitied as evidenoe or used for any purpose
in any sul or action for damapes growing cut of any matier mentioned In sald reporf__" 45 U.E.C. 20503 Bee 43 C.F.R. 2257 (k)

FORM FRA F 8180.57 [Rav.

[EGI]

THOTE THAT ALL CAZUALTIES WIJET B RESCRTED O PR FRA T £ 150 558,

OMBE Approval explres SrE02021

D-6



Freight Railroad Safety Study
Appendix D — FRA Accident Reports

Figure D-3. South Santa Fe Drive Crossing (2 of 2)

DEPARTMENT OF TRANSPORTATION HIGHWAY-RAIL GRADE CROSSING
FEDERAL RAILROAD ADAMINIZTRATION (SRAJ ACCIDENTINCIDENT REPORT OME Approval No. 2130-0500
.Mame of Repaorting Rallad 1a. Alptabetic Code 1b. Raliroad Accidentincident Mo,
BNSE Railway Company [BNSE] BNSE PRINIE0
2.Name of Other Ralroad or Sther Ently Fling for Equipment Invohvad In Train Accidentncident | 2a. Alphabetic Code 2b. Ralirad Accident!inddent Mo.
3. Mame of Ralroad or Ooer Entiy Responskie for Track Maintenamce 7 3a. Aphanetc Cods 30, Ralimad Acciders incoen: Mo,
ENSF Railway Company [BNSF] BNSE PRIN1E202
4 U_8. DOT Grade Crossing ID Mo E. Date of Accidentiincident &. Time of Accidentincident
ok day o
245392G 10 27s |oms | sm A PM7]
7. Hearest Ralroad Station 8. Subdivision 2. County 10. Eoaie
S0TUTH DENVER. PFIKESFEAK DENVER Abbr.
1. CEy (Wina cyi DENVER | 1Z. Highway Narme or Mo, SANTAFE AVE
Highway User Invelved Rall Equipment involved
13. Type 17. Equipment 4. Cans)y  (moving] A Train palling- RCL
C.Truck-raler = Bus L Citar Bctor Vehicie 1 Train jonfspuling) S Cariz) (sEndng) . Train pehing- RCL
A Ao [.Ficep Tk G.5chooiSus K Pecesran Code 2 Trin  junes pushing) S Loftlooiz) mnn'ruu o Eﬂ m‘;‘j Cosde
B Truck = Van H Molorcysie B Other  (speceyd | & 3.Train  {sandng ;:;:Jx“f;ed';mﬂw £ DMU Locomatyeiz) | 1
14. Vil Spesd 1E. Direcion  {peographicad Code | 12. Position of CarUnit Ik Train
fest mphatimoacy 15 | 4 morth 2 Scwth 3. East 4 west | 4 50
16. Position 1. Stalled o stuck on crossing 4. Trapped on crossing by fra®ic 15, Circuristance —
2. Stopped on Grossing 5. Blocked on crossing by gates | oOT 1. Ral equipment struck highway user 2. Rall squipment struck by Sighway user]
3. Moving over crozsing | | =
20a. Was the Hghway wser andior rall squipment invoted Z0b. \Was there 3 hazardous materials release by
In the iImpact arsporting hazanous materials? Code
1. Higiaway User 2. Rall Equipment 3. Sof 4. Nelther | 2 1. Highheay User 2. Rall Equipment 3. Both 4. Nelther | 4

20c. 3tade here S name and quanty of Fe hazardous material neleased, IF any

1. Temperaturs 22, Visiblity {siple endy) Code 23, Weather [sihgie aniry] Code
sspecwrrminusy 0 "F | 4 pawn 2 Day 3. Dusk £ Damx | 3 1. Clear Z. Cloudy 3. Rain 4. Fog 5. Zieet 6. Snow | 2
24. Type of Eguipment 1. Freight Train E. Singke Car 3. Maint./imspect. car D. EMU
P - 25, Track Type Used by Rail Code | 25. Track Number or Hame
Conzlz 2. Pazsenger Train-Puling 5. Cut of cars A. Epec. MoW Equip. E-DMU Equipment Invalved
(sngie entry) 3. Commuter Train-Puling 7. Yard2whchind g paczenger Tram-Pushing | SO0 ~ .
&, ok Train B.Lighticods]l o Commuter Traln-Fushing 1 1. Main 2. Yard 3. Ziding 4. Indusiry 1 MATN 1 TRACK
I7. FRA Track 28 Mumber of 29, Mumber of Sars 30. Consist Speed [(Recomed speed i avalabie) Code | 31. Time Table Direcon Code
Ctass (1-5,X) Locomote R Recorded 1.Morth 3. East
A e 2 84 E. Ezsmaped M mopn | R 2 Sowth 4. West | 1
iZ. Type of 33. Signaied Crossing Waming 34 Roadway Conditions
1. Gates 4. \Wig wags 7. Crossbucks  10. Flagged by orew A Dy
Croszing {Bee reverss side for B. Wt
o 5 - e . . 1 fepmpt t 2 Wet
— 2. Cantiever FL2 5. Hwy. ta®ic signals B. Stop signs . Other (speckid \nsruCticrss and codes) . BnowSksh
3. Glandamd FL3 6. Audbie 5. Watchman  12. Mone coge | Do Code
— | E. Sand, ud Dirt 04, Grave
Godeis) n ) L) | 1 | Fweter (Stancng Mo 4]
35, Location of Waming 35. Crossing Waming Interconnecied 7. Crossing luminated by Strest
1. Both Sides Wi Highway Sigrais Lights or Spedal Lights Code
Z. Side of Vehice Approach GCode Code e
3. Opposke Side of Vehicke Approach 1 1.¥es  Z.HMo 3. Unknown 2 -¥es Mo 3. Umknown 1
35 Higmeay| 35 Highway Users Gender | £0. Highway User Went Behind or in Sront of Traim | 41. Highway User . Ommer (zpechy)
Uzers and Struck or was Struck by Second Traim 1. Went around e gate E '-"'fﬂﬂtr-ll-nn-'t';u temparary barmcads
2. Stopped and then procesded (T yes, so2 nsinacons)
= Code
A3 1. Maie Code 1 ves U Code 3. Did not skop 7. Went thru the gabe | =
a1 2. Femaie 1 -TEZ I.Mo 3 UnEnown 2 4. Btopped on crossing 8. SukideiAtempted suicids !
42 Driver Paszed Standing [y 43, View of Track Obscured by {orimary absinichion) Code
Highway Vehicks 1. Permanznt Stnuchurs 3. Paszing Traln 5. Vegstation 7. Ofner (spaciy)
i.¥es Z.Ho 3. Unknowr 1 2. Standing ralroad equipment 4. Topography 6. Highway Vehickes 2 Mot Obsirucied | 8
4L Driver was 4E_ \Was Driver in e Vehiclke? Code
Casuazes b Kilied [ Injured 1.Kaled 2.Injured 3. Uninjureg [2 1.7es 2Mo | 1
45, Highway-Ral Crazzing Users | o 1 £7. Highway Yehice Froperty Damage 4E. Taotal Mumber of Vehicle Docupants
fest. doilar damage) | 52500 fircluding driver) 1
4%. Ralroad Employees o 0 50, Tofal Mumiber of Peonke on Tran 51. Is a Fall Equiprent Accident Code
InCident Repor Bsing Fled
i | 2
2 Fazsengers on Tran [ 0 {inciude passengers and frain crew) 1 1 ves 2 No | 2
S3a Apecial Study Block Widen Taken? Vi e S3h. Spedal Study Block
Widen Used? Ve ol L

£4. Mamathe Description (B specific, and continue on Separate sheef Fnecessany)
VEHICLE WENT THROUGH THE GATE AND STRUCK THE TRAIN RESULTING IN INJURY TO TRESPASSER. CREW WAS NOT DRUGA LCOHOL TESTED

5. Typed Name and Tibe SE. Bignabure 7. Dabe
NOTE: This repori is part of the reporiing ralinoad's accident report pursuant io Se accident reports statube and, as such shal not “be admitted as evidence or used for any purpose
in any sul or action for damapes growing out of any matier mentioned In said report " 45 U.S.C. 20503 Be= 43 CFR. 2257 (b)

FORM FRA F 6180.57 |Rﬂ'|'_ 0En |]] " HOTE THAT ALL CAEUALTIES MUIST BE REFORTED O FORM FRA FE1BI.55A
OME Approval sxplres &r3HN2021

D-7



Freight Railroad Safety Study
Appendix D — FRA Accident Reports

DEPARTMENT OF TRANSPORTATION
FEDERAL RAILROAD ADMINIZTRATION (FRAL

Figure D-4. Holly Street Crossing (1 of 2)

HIGHWAY-RAIL GRADE CROSSING
ACCIDENTNINCIDENT REPORT

OMB Approval No. 21300500

1.Mame of Reporting Rallrocad
Union Pacific Railroad Company [UF]

1a. Alpfabetic Code
U

1b. Rallmad Accident/Inddent Mao.
11180V 06

2.Name of Other Ralrad or Other Enty Fling for Equipment Involved in Train Accidentincident

2a. Alphabetic Code

2b. Rallmad Accidentincident Nao.

3. Name of Raliroad or Cfher Entity Responsibie for Track Ma
Union Padfic Railroad Company [TF]

ntenance 3a. Aiphabetic Code

L3

{rémple vy

30, Railmad Accident/inddent Mo,
1113006

4, 3. DOT Grade Crossing 1D No.

5. Date of Accidentiincident

6. Time of Accidentiincident

menth dhy e
804614H 171 1 7s [ oms | 7 av[] =M[A]
7. Nearest Salmoad Station B. Subdivision 2. County 10. Staie Code
DENVER LIMON SUB DENVER Actr. (L0 | 03
P —— = Pr— N
10y nachy praaen |12. Highway hame or e, prar pe o Pusic[7] Prvare[]
Highway User Invelved Rall Equipment Involved
13. Type 17. Equipment 4. Carsh  fmoving] A Train paling- RCL
. . |
C. Truck-tmler =Sz I Ofer Motor Viehicis 1T funes g 2 f‘:;" =manging] E E" il T:“‘L
N . . orois) (mowvingl O in na- R
AMuD  O.Pickupuck G EchoolSus K Pedestran — ZTrin  junEs pushing) D EMU Locomotiveis;  Code
- 3 i 7. Light locois]  (=tanaling! :
B Truck E Wan H Molorycle L Ofher  (spectid | A 3.Train - (sEndng B Other  imomctid E. DMU Locomotiveds) 3
14. Venicle Speed 1Z. Direction  peograchicad Code | 12. Position of Car Unit I Train
fest. mmph af impac] 1. North 2. South 3. East 4. West | 1 1
1&6. Position 1. Stalied or stuck om crossing 4. Trapped on crossing by tra®ic 18. Croumstance
2. Shopped on Crossing - , . Code Code
£. Blocked on crossing by gates 1. Ral eguipment struck highway user 2. Rail equipment struck by Highway user|
3. MACWINQ OVET Crossing | 3 | ~
20a. Was the Righway user andéor rall equipment invoived Z0b. Was there 3 Razardous materials release by
In the impact ransporting hazandous matsrils? Code
1. Highway User 2. Rall Equipment 3. Bofh 4. Nelther 2 1. Highreay User 2. Rall Equipment 3. Both 4. Neither |
Z0c. Btabe here B name and quantty of Se hazardous material released, if any
1. Temperature 23, Visiblllty JSimple erdry) Code 3. Weather (Singie entry) Code
pspect rminus) 30 F | 4 Daen 2Day 3 Dusk £ Dan | 3 1. Clear 2. Cloudy 3Raln 4 Fog © Jieet E Snow | 1
24. Type of Equipment 1. Freight Traln E. Single Car 9. Maint/Rspect car  DLEMU
o - = 25, Track Type Used by Rail Code | 25 Track Mumber or Name
Consiz 2. Passenger Tralm-Puling &. Cut of cars A Spec. oW Egquip. E DMU Equipment Involved
(singie entry) 3. Commuter Train-Fuling 7. Yard'3wichindg pazsenger Tran-Fushing | D002 . I
£ Work Train 8.Lightkois) ¢ commuter Train-Pushing | 7| 1-Main 2. Yard 3. 2iding 4. Indusiry INDUSTRY 705
7. FRA Track 28. Mumber of 29, Number of Cars 30. Consist Speed (Reccwded speed T avalabie) Coge | 39. Time Tabie Dirscion Cods
Class [1-9,X) Locomothe R Recorded 1.Morth 3. East
Uniks 4 E. Extmased mioh | R I Zouth 4 West | 4
3Z. Type of 33. Signaied Crossing Waming 34, Roadway Conditions
1. Gates 4. Wig wags 7. Crossbucks 0. Flagged by crew A Dry
Crossng - - . . (Ges reverse side for 5. Wet
— Z. Cantiever FL2 5. Hwy. ta=ic signals B. Stop signs . Other {speciy \nsruCtionss and codes) . EnowShsh
3. Standard FLE 6. Audible S Watchman 12 Bons Code | Do Code
= | E. Sand, kud, Dirl CH, Grave]
Codsls Lo 11 | | | | F.ater Standing. Mo Al
5. Location of Waming 35. Crossing Waming Inierconnected 7. Crossing lluminated by Strest
1. Both Zides Wi Highaay Sigrais Uights or Spedial Lights Code
2. Ske of Vehicie Approach e Code . .
3. Opposks Side of Venicle Apomach 1 1.¥es 2 No 3. Unknown 3 -¥es 2.MNo 3. Unknoan 2
35 Higmeay| 33 Highway User's Gender | 40, Highway User Went Behind or In Frongof Traim | 41. Highway User 5.0mer  (speci
Users and Struck or was Struck by Second Tram 1. Went around e gate E. Went aroundithru temporary barmcade
2. Stopped and then procesdeg T ¥ES, 22 Instructons)
Age 1. Maie Code 1 ¥es PRY Code 3. Did nok stop 7. Went thru the gabe | Code
a2 2. Femaie 1 - TEZ Z.Mo 3 UmEnown 1 4. Btopped on crossing 5. Sukideitemptsd suickds ]
42 Driver Paszad Standing Code 43, Wiew of Track Obscured by {erimary obstruction) Code
Highway Venicle 1. Permanent Snachares 3. Passing Traln 5. Vegatstion 7. Cner (specty)
i.¥es Z.Ho 3. Unknowr 2 2. Standing ralread equipment 4. Topography 6. Highway Vehiclkes & Mot Dbsirucied | 8
£2 Driver was £E. Was Driver in e VeRicleT Code
Casuates b Filled | Injurea 1. Klied 2. imurd 3, Uninjured [2 L¥es 2No [ 1
45, Highway-Ral Crossing Users 0 1 47. Highway Yehide Property Damage 48. Total Number of Vehicle Occupants
jest. doilar damage) | $3,000 fincluding driver 1
43. Ralirad Empioyees [ 0 50. Tokal Mumber of Peopls on Tran 51. Is a Rail Equipment Accident i Code
Incident Report Being Fled
22 Fassengers on Train i} 0 finclvde passengers and frain crew) | 3 1 Y¥es 2. Mo | 2
S3a. Bpecial Study Block Wideo Taken? | e S3h. Spedal Study Block
Wideo Used? ex

E£4. Namative Descripbion

(B specific, and continue on separafe chesef ¥ necessany)

HIGHW AT USERS ACTIONS: NI MNOT STOF. 802 WARN NG DEVICES: YIELD SN

=5, Typed Name and Tibe

|z= Zignasrs

. Date

NOTE: THis mepor 5 par of the Feporang rAIroad's acOen: FERGH PUTSLAnt & v ACCRIEME repors SIAUbe and, &5 SUCh shal nol ‘DE aamied a5 evigenoe o USed 1or ANy purmose
In any sukt or action for damages growing out of any matier mentioned I said neport

FORM FRA F 6180.57 (Rav. 08M0)

" 45 U.B.C. 20503, See 49 C.F.R. 235.7 (bl

THOTE THAT ALL CAZUALTIES MUET BE FESCRT E0 0N PR FRA F & 180 558,

OME Approval sxplres Sr30/2021

D-8



Freight Railroad Safety Study
Appendix D — FRA Accident Reports

Figure D-4. Holly Street Crossing (2 of 2)

DEPARTMENT OF TRANSPORTATION
FEDERAL RAILROAD ADMINIZTRATION (FRA]

HIGHWAY-RAIL GRADE CROSEING
LACCIDENTANCIDENT REPORT

OMEB Approval Ho. 21300500

1.Mame of Reparting Railmad
Union Pacific Railroad Company [UF]

1b. Ralimad Accident'Incident Mo.

1a. Aiprabetic Code
P 091EDV01T

2.Name of Other Ralroad or Other Entity Fling for Equipment Invohved in Train Accidentincident

2a. Alphabetc Code 2b. Rallmad Accident'Incident Mo.

3. Nam= of Ralroad or Other Entity Responsibie for Track Maintenance
Union Padfic Bailroad Company [UF]

remgla wvery)

3a. Alphiabetc Code 3b. Raliroad Accident/incident No.
r 91807027

4, U3 DOT Grade Crossing 1D MNo.

5. Date of Accidentiincident 6. Time of Accldentiincident

month dhy v
804614H 0 (o la1s |oms | u Au[] Pu
7. Heares: Ralroad Station B. Subdivision 2. County 10. Soaie Code
SANDOWN LILON SUB DENVER Apbr. 0 | 03
PPR— = P— N
1Oy @machi prasen |12. Highway hiame arbio. o g Pusic[7] Frvate[ ]
Highway User Invelved Rall Equipment Involved
T3 Type 7. Equipment T Cans)  (moving) A Tran puingr Sl
C.Trucktmler = Bus L Oer actor Vehice 1.Train  funis poiig) :m' frranding) £ E” D;':r '—‘:'“L
N . : ocois) (moving . Train ng- RC
A AU D.Fickup uck G.Schoci Bus K. Pedestian Code ZTrain  funks pushing) s g D MU Locomotveis) o
= s 3 Y 7. Light locois]  (=anal i
B Truck EVan M Moloyoe B Other (specty | A T [eedng & other  (zoece E DU Locomatiess) | B
14. Vehikcle Speed 1E. Direcfion  (peographicad Code | 12 Positlon of Car Unit Ik Traim
fest. mphatimpac 15 | 1 Morth 2 Zowth 3. East 4 West | 1 1
15. Position 1. Shalled or stuck on crossing 4. Trapped on crossing by raic 19. Clroumstance
2. Sopped on Crossing | Code Code
5. Blocked on crossing by gates 1. Ral eguipment struck highway user 2. Rall equipment struck by Rigimway user 1
3. Mioving over crossing | 3 |
20a. ‘Was the righway user andior rall equipment Invoived Z0b. \Was there 3 hazardous materials rejease by o
In the Impact ransportng hazamous materksis? Code
1. Highway User 2 Rall Equipment 3 Sofh 4 Nelther | 2 1. Highway User 2. Rall Equipment 2. Both £, Misither | 4
Z0c. Btafe here S name and quantty of e hazardous material released, if any
21. Temperaturs 22, Visibllly (sl endy) Code I3, Weather (singie anfry) Cade
gpecwyrminus) 51 °F | 4 Dasn 2 Day 3. Dusk £ Dam | 4 1. Clear 2. Cloudy 3. Rain 4. Fog 5. 3eet 6 Snow | 1
24. Type of Eguipment 1. Freight Train E. Singke= Car 8. Maint./inspect car D. EMU
P - 25. Track Type Used by Fail Code | 25. Track Number or Name
Conslzt Z. Paszenger Tralm-Puling &. Cut of cars A. Epec_ MoW Equip. E DWU Equiprent Involved
(singie entry) 3. Commuger Train-Fuling 7. Yard'2wichingg pazsenger Tran-Pushing | Gode . _
. \Wark Train 5.Lghtk<ois] ¢ commuter Train-Pushing | 7 | 1-Main 2. Yard 3 3iing 4. mduzay |4 | YARD 405
I7. FRA Track 8. Murmber of 29. Mumber of Cars 30 Consist Speed [Recorded spead I avaladie) Code | 39, Time Table Dinection Coods
Chxss (1-3,%) Locorothe R Recorded 1. Morth 3. East
UniEs 2 3 Extmated 1 mgn | E I Jouth 4 West | 3
3Z. Type of 33, Signaled Crossing Waming | 34. Roadway Condltions
1. Gates 4. 'Wig wags 7. Crossbucks  10. Flapped by crew A Dy
Cmszing - - - - (Ses reveroe side for . Wist
I Z. Cantlievwer FLE S Hwy. ta®ic signais B. Stop sipns . Other {specky) Insructions and coges) C EnowSksh
3. Standard FLE 6. Audibie 5. Wabchman 12 Mone Code | Dc= Code
— | E. Eand,Mud Dirt 04, Gravel |
Codes) o7 10 u_ | | | | F.\Waer (Standing. Maving | A
35, Location of Waming 35. Crossing Waming interconnecized 7. Crossing lluminated by Strest
1. Both Sides wih Highaay Sigrais Lights or Spedal Lights Code
2. Side of Vehicle Approach Code Code ) )
3. Opposke Side of Vehicle Approach 1 1.¥es 2 Mo 3. Unknown 1 -¥es 2.MNo 3. Unsnown 2
35 Higmway| 33 Highway Users Sender |£0. Highway User Went Behind or In Sront of Traim | 41. Highway User . Domer (zpeciyl
Users and Bfruck of was Struck by Second Train 1. Wient around e gate & '-'-'fﬂﬂtr-"-nn-'t';ll temporary barcade
1. Shopped and then procesded (T yes, o8 nsiractons)
Age 1. Maie Code 1. ¥es 2w Code 3. Did not shop 7. Went thru the gab= | {-::d:
kL 2. Femaie 1 - TBE Z.Mo 3 UmEnown 1 4. Btopped on crossing B. SukideiAtempasd suicide =
42 Driver Passed Standing Code 43, Wiew of Track Cbscunsd by {erimay obsiuction) Code
Highmeay Vehicls 1. Permanent Snachare 3. Passing Train 5. Vegetation 7. Ofher (specily]
i.¥es Z. Mo 3. Unknown 1 2. Standing raliread equipment 4. Topography 6. Highway Vekicies £ Mot Obsfructed | 8
£1 Driverwas 4E. Was Driver in & VenickeT Code
Casuales to: Killed Injured 1. Klled 2. Injured 3 Uninjured | 3 1. Yez 2 No | 1
45. Highway-Ral Crozsing Users | 0 £7. Highway Yehice Froperty Damage 48. Taotal Mumber of Vehicle Docupants
st doilar damage) | $3.000 fincluding drivers 3
43. Ralroad Empigyees o 0 50. Totsl Mumber of Peopls on Trai 51. Is 2 Raill Equipment Accident /| Code
Indident Report Being Fled 3
£2 Fassengers on Tran o 0 {ihclude passengers and frain crew) 2 1 yes 2. Mo | 2
S3m Bpecial Study Block Widen Taken? ex e 53b. Epecial Study Elock
Wideo Used? Ve ol

54, Mamate Description (B specific, and confinue on Separate sheel I necessary)

HPGHWAY USER STRUCK THE LAST RAIL CaR ON THE CONSIST. HIGHWAY USER'S A CTIONS: STOFFED AND THEN FROCEEDED. #32 WARNNG DEVICES: YIELD SIGN

==, Typed Name and Title Jz5. Signare

S7. Dak=

in any sul or action for damapes growing oot of any matier mentioned In sald report__~ 45

NOTE: THIS reporl 5 part of e rEporing ralroad's acCOert FERor PUTSLAnt & Tve ACCHIENE Fepons SIIItE and, 83 SUCh Shal not D aamIed as evigenoes of USed 1of ANy PUrpose

W.B.C. 20303 Se= 49 G.F.R. 2257 {b)

FORM FRA F 818057 [Ravw. DEMND)
OMB Approval expl

THOTE THAT ALL CAZUALTIES WILET B RESCRTED O PR FRA T £ 180558

ras Gr30M2021
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Freight Railroad Safety Study
Appendix D — FRA Accident Reports

Figure D-5. Dahlia Street North of 51%¢ Street Crossing (1 of 1)

DEPARTMENT OF TRANSPORTATION
FEDERAL RAILROAD ACMINISTRATION (FRAI

HIGHWA Y-
ACCIDENTINCIDENT REPORT

R&IL GRADE CROSSING

OME Approval No. 21300500

FORM FRA F 6180.57 (Rav. 08M0)

1.Mame of Reparting Railmad 1a. Alprabetic Code 1b. Railread Accident/Incident Mo,
BNSF Railway Company [BNSE] BNSF PRIX2102
2.Name of Other Ralroad or Tther Entity Fling for Equipment Involved In Train Accdentincident 2a. Alphabetic Code Zb. Raliroad Accident'incident MNo.
3. Name of Raliroad or Cfher Enlity Responsibie for Track Mainkenance ooy ey 3a. Alphabebc Code 3b. Railrmad Accident/Incident Mo,
ENSFE Eailway Company [ENSE] BNSE PRI221202
4. U2, DOT Grade Crossing 1D No. 5. Date of Accidentiincident &. Time: of Accident/Incident
menth dhy wear
057066K 17217 [om | uw
7. Nearest Ralroad Station B. Bubsdivision 2. County 10. Soaie
SAND CEREEK DENVEE ROCH [SLAND DENVER Abbr.
11.CRy (Wi 2 ity DENVER |12. Highway Marme or Mo, DAHLIA N0 515T Pubilic P-\.'-:IED
Highway User Involved Rall Equipment Involved
3. Type 17, Equipment 4 Cans)  (moving) A Train puling FCL
C. Truk-tmler = Sus J. Coer Motor Vehice 1. Train  (unks pufing) if‘;;' fending) E -T:" o ;:“'L
N . 1 ocois)  (moving! G Train na- RC
A AuD  DFickupTuck O.GchooiBus K Pedestan Code 2 Train  juns poshing) g D DU Locmatueiz  Gode
. ~ I Train  [sEndn 7. Light locols) (= i
B Tk EVan HMolrTie WL Other (specty | « : R = £ oMU Lscomoteisy | B
14. Vehikle Speed S. Direcion  (peographicad Code | 18. Position of Car Unit I Train
['est. mrph af impact] 2 | 1.North 2 Scuth 3.East 4 West | 2 1
16. Position 1. Shalled or stuck on crossing £, Trapped on Crossing by traic 19. Clmumsiance
2. Shopped on Crossing - . - Ciontde Code
5. Blocked on Crossing Dy gales 1. Rall equipment struck highway user 2. Rail equipment struck by highway user| )
3. MAowing ower crossing | 3 |
20a. Was the Righway user andéor rall equipment invoived 200, \Was there a hazardous materials release by o
In the impact tramsporting hazardows maderialis? Code
1. Highwway User 2. Rall Equipment 3. Bofh 4. Mefther | 4 1. Highway Us=r  I. Rall Equipment 3. Both £, Neither |
Z0C. B3t hene e NaMe and QUaNIEy of e hazardous material reeased, If any
21, Temparaturs 22, visiolity {Rrple endy) Code 23 Weather (singie anfry] Cade
pspechy Feminws) M °F [ 4 Dawn 2 Day 3 Dusk £ Dark | 2 1. Clear 2. Cloudy 3. Raln 4. Fog 5.3ket 6. Snow | 1
24. Type of Equipment 1. Freight Train E. Single Car 3. Maint./imzpect car D.EMU
it - 25. Track Type Used by Rail Code | 25. Track Number or Hame
Conszizt 2. Pazsenger Train-Puling 5. Cut of cars A. Epec. MOoW Equip. E-DWU Equipment Invaled
[ singie entry) 3. Commuter Train-Puling 7. Yard2wichingdg Fazzenger Tran-Pushing | S002 _
4. Waork Train 8. Light locods) o commuter Train-Pushing | 8 | 1-Main 2. Yard 3. Siding 4. Indusiry 4 851
I7. FRA Track 28. Mumiber of 25, Mumber of Cars 30. Consist Speed (Reconed speed T avallabie) Code | 39, Time Tabie Dirsction Coode
Cixzs [1-3,X) Locomaithve A Recoried 1.Mofth 3. East
unks L] E. Exzmated T mph | E 2 Seath 4. West | i
32. Type of 33. Signaled Crossing Waming | 34, Roadway Condltions
1. Gates 4. \Wig wags 7. Crossbucks 0. Flagged by crew A Dry
‘Croszing (e reverse side for B. et
o 5 o - . 11 PR t B wet
Z. Cantlever FL2 5. Hwy. a®ic signais B. Stop signs . Other {specki \nsfruCtions and codes) . BnowSksh
3. Standard FLE 6. Audible 5. Watchman  12. Mone Code | DHE= Code
| E. Eand, hud, Dirl, O, Graws]
L) 11 | | | | F.\Naier (Standng, Mo E |
5. Location of Waming 35. Crossing Waming Inierconnecied 7. Crossing luminated by Street
1. Both Sides Wi Highaay Sigrals Lights or Spedial Lights Code
2. Side of Yehice Approach Code Code . .
3. Opposie Side of Vehicle Approach 1 1.¥es  Z.No 3. Unknown 2 - ¥es 2.Mo 3. Unknoan 2
35 Hignmeay| 33 Highway User's Gender | 0. Highway User Went Behind or In Frong of Tram | 41. Highway User S.0mer  (spechyl
Uzers and Struck or was Struck by Second Tralm 1. 'Went around e gate E '-'-':ﬂtr-u-nn-'t? temparary bamcade
2. Stopped and then procesded T YES, S22 IRsinucdons) cod
Aas 1. Maiz Cads 1 ves U Ceds 3. Did not skop 7. Went thru the gabe | =
2. Femaie 1 - TEZ Z.Mo 2 UmEnown ] 4. Btopped on crossing 5. SukideiAtempasd suicids 3
42 Driver Passad Etanding [ 43, View of Track Obscured by {priman absincion) Code
Highway Vafiche 1. Permanent Stnachare 3. Passing Train 5. Vegetation 7. DEher (speciy]
i.¥es Z.Ho 3. Unknowr 1 2. Standing ralrad equipment 4. Topography | 6. Highway Vehiclkes & Mot Obsirucied | 8
L4, Driver was 4E. Was Driver in Fe WVehickeT Code
Casuates b Kilied | Injured 1.Klled 2. iInjared 3. Uninare E 1.¥es 2.Ma | 1
45, Highway-Ral Crozzing Uzers | 0 Highway Wehicie Froperty Damage 48. Total Mumber of Vehkle Oocupants
[e5t. doilar damage) | 5400 fircluding driver) 1
42, Ralroad Empioyees o 0 50, Tofal Mumbsr of Peogls on Trar 51. Is a Rall Equipeent Accident Code
Incident Report Being Fled 1
£2 Fassengers on Tran ) 0 (nCiude passengers and main crew) | 3 | ves 2 Na | 2
S3a. Special Study Block Wideo Taken™ Ve oo |3 £3Db. Spedal Study Block
Wideo Used? ex Pl
54, Mamative Description (B specific, and continue on Sepawale sheef I necessarny)
TRAIN CONSIST STRUCK THE REAR OF THE TRAILEL. THERE WAS N0 TRACK OR SIGNAL DAMAGE USERS AGE UNKNOWN  OTHER TYFE OF CROSSING WARNDG: YIELD SIGNS
S5, Typed Name and Tide |EE 2ignatue £7. Date
MOTE: This report Is part of the reporfing ralroad's accident report pursuant &o e accident reports statube and, 25 such shal not "be admitied as evidenos or used for any pupose
in any sul or action for damapes growing cuft of any matier mentioned In sald report__" 45 U.E.C. 20903. 3ex 45 C.F.R. 2257 (bl

THOTE THAT ALL CAZUALTIES WUET BE FEFCRTED O PR FRA © E180 558,

OMEB Approval sxplires 7r31/2023




Freight Railroad Safety Study
Appendix D — FRA Accident Reports

Figure D-6. Monaco Street Crossing (1 of 1)

DEPARTMENT OF TRANSPORTATION
FEDERAL RAILROAD ADMINIZTRATION (FRA)

HIEZHWAY-RAIL GRADE CROSSING
ACCIDENTANCIDENT REPORT

OMB Approval Ho. 21300500

1.Mame of Repaorting Raiload 1a. Alprabetic Code 1b. Railrad Accident/incident No.
Union Pacific Railroad Company [UP] 917DV
Z.Name of Other Ralroad or Other Entty Fling for Equipment Inwoived In Train Accidentincident Za. Alphatetic Code ZD. Aalimad ACCident/Incigent No.
3. Name of Ralroad or Ofer Entity Responsibie for Track Mainbenance .0 e 3a. Alphiabetc Code 3b. Raliroad Accident/incident Ko,
Union Padfic Railread Company [UF] P 917DV
4. U2, DOT Grade Crossing ID No. 5. Date of Accikdentiincident &. Time: of Accident/incident
menh ey v
8046091 0 19 |o7s | 2o [1ns AM[] Pm
7. Hearest Raload Station B. Bubsdivision 2. County 10. Soate Code
SANDOWN LINMON SUB DENVER appr.  C0 | 08
1oy Mhactd poanee | 12. Highway Name o Ko,y rocs oy STREET Pubic[;7] Prvai=[]
Highway User Invelved Rall Equipment involved
13. Type 17. Equipment 4 Cans) {moving] A Train puling- RCL
. - |
C.Truckmler  F.uz 1 Ofer Motor Vehice 1.Train  funis puling) E'm*' (stanaing) & -T:" p;':r T:‘L
o § 1 oS} (moving!  C. Tran ng- RC
AAulc [.Ficep Uk G.5choolBus K Pedesran Code 2 Train  funis pushing) manging 0 MU Locomatveiz)  God
= ~ I Train  [SEnor 7. Light locos)  (=tandlr )
B Tnck EVan H.Molrics M. Other (specti | © : SRS o oter imeom E DMULocomatveiz | 6
14. Vehikcle Speed 15. Direction  (Peographicad Code | 12. Posilon of Car Unit Ik Tralin
jest mohatimpac M| 4 merth 2 Zouth 3 East 4 wes | 1 1
15. Position 1. Stalled or stuck on crossing £, Trapped on crossing by raic 15. Clrmumstance
2. Stopped on Crossing - i OTE Code
5. Blocked on crossing by gates 1. Feal equipment struck highway user 2. Rail equipment struck by highway wser|
3. Mowing over crossing | 3 |
Hla. ‘Was the highway user andior rall equipment irvobved Z0b. Was thers a hazardous materials reiease by Code
In the Impact ransporting hazanous materials? Code
1. Higbweay User 2. Rall Equipment 3. Bof 4. Nefther | i 1. Highway User 7. Rall Equipment 3. Both 4. Neither | 4
Z0c. 3fate here Bve name and guantiy of e hazardous material released, if any
21. Termperaturs 22, Visihlllty (Sindle endry) Code 23 Weather [singie antryl Caode
ppecty rmines) 38 °F | 4 Dawn 2 Day 3 Dusk £ Dot | 2 1. Clear I Cloudy IRaln 4 Fog £ Zeet & Snow | !
24. Type of Equipment 1. Freight Traln E. Single Car 3. Maint/imspect car DL EWMU
o - = 25, Track Type Used by Rail Code | 26 Track Mumber of Mame
Conziz 2. Pazsenger Tralm-Puling §. Cut of cars A Bpec. WOW Equip. - DMU Equipment Invohved
(singie entry] 3. Commuter Train-Fuling 7. Yard'3witchind g pazsenger Train-Pushing |, Code _
4. Work Train 8. Light k<ois] ¢ commuter Train-Pusting | 8 [ 1-Main 2 ¥ard 3. Ziding 4. indusary TRACK 461
IT. FRA Track 28 Mumber of 25, Mumber of Cars 30. Consist Speed (Reccrded speed ¥ avaliasie) Code | 39. Time Tabie Dinsction Code
Cless [1-3,X) Locomatiie FL Recorded 1. North 3. East
Unzs 0 E. Extmased 4 mgh | E I Zouth 4 West | 3
3Z. Type of 33. Signaled Crossing Waming | 34. Roadway Condltions
1. Gates 4. Wig wags T. Crossbucks 10. Flapged by oew A Dy
Croszing - - . - {See reverse side for B.¥
I Z. Cantllever FL2 S. Hwy. ta®ic signais B. Stop signs . Other {specky) Insfructions and codes) . SnowWERER
3. Standard FLE 6. Audbie 5. Wabchman  12. Mone Coge | DM Code
— | E. EaandWud, Dirt, 04, Graved |
Coels) Il 11 | | | | F Waier iSiandng boving | A
35, Location of Waming 36. Crossing Waming interconnecied 7. Crossing lluminated by Strest
1. Both Sdes Wit Highaay Sigrals Lighes or Special Lights Cods
Z. Bide of Vehice Appraach GCode Code ] .
3. Opposke Side of Vehicke Approach 1 1.¥es 2. KMo 3. Unknown 2 -¥es 2. Mo 3 Unsnown 1
32 Hignway| 35 Highway User's Gender | 40. Highway User Went Behind or In Front of Train | 41. Highway User 5.0@er  (specky)
Uzers amd Bfruck or was Struck by Second Tran 1. Went around e gate E '-'-'fﬂﬂt al'-u-nn-'t';u temparary bamicads
2. Stopped and then procesded (T yes5, =2 Insinamons)
= Code
A2 1. Maie Code 1 ves 1 Cade 3. Did not shop 7. Went thru the gate |
“n 2. Femaie 1 -TER ZMo 2 UnEnown 2 4. Btopped an crossing B. SukideiAtempasd suicide 3
42 Driver Paszed Standing Code 43, Wiew of Track Obscured by {erimary abstnicion) Code
Highweay Wenice 1. Permanent Stnuchare 3. Passing Train 5 Vegatation 7. Ofer (spacHy)
i.¥es 2. Mo 3. Unknown 1 2. Standing raircad eguipment 4. Topography 6. Highway Verickes 2 Mot Obsfucted | 8
L& Driver was 4E. Was Driver in B Viehicke? Code
Casuaties ko: Kilied | Injured 1. Klled 2. injared 3, Uninpured E 1.¥es Z Mo [ 1
45. Highway-Ral Crozsing Users | 0 47. Highway Yehice Froperty Damage 48. Total Mumber of Vehicle Docupants
[est. coilar camage) | 5500 fincluding drfvert 1
42, Raliroad Empioyess 0 0 50, Tofal Mumber of Feople on Tram 51. Iz & Rall Equipenent Accldent Code
Incident Report Being Fled
22 Fazzengers on Tran 0 0 finclude passengers and rain crew) | 2 1 ves = ha | 2
534 Special Study Block Yiden Taken? | Ve S3b. Spedal Study Block
Wideo Used? Ve
54. Mamatve Description (B2 specic, and CORtNUE o SEpIWNe sheel Fnecessary)
HIGHWAY USER DID ¥OT STOP FRIOK TO ENTERING THE CROSSING. #52 WARNING DEVICE: YIELD SIGN
==, Typed Name and Tite [=5 Zignatur= . Date
MOTE: This report ks part of the reporfing raliroad's accident report pursuant to Bhe accident reports statute and, as such shal not *be admitied as evidence or used for any purpose
In any Sult or action for damages growing out of any matier mentioned I said report__" 4% U.E.C. 20502 See 49 C.F.R. 225.7 (b).

FORM FRA F B180.57 [Rav. D&MD)

" NCTE THAT ALL CAEUALTIES MUEST BE REFORTED ON FORM FRA F §180.554

OME Approval sxplras Sr3N2021




Freight Railroad Safety Study
Appendix D — FRA Accident Reports

Figure D-7. East 48" Avenue at Ash Street Crossing (1 of 1)

DEPARTMENT OF TRANSPORTATION
FEDERAL RAILROAD ADMINIZTRATION (FRA)

HIGHWAY-RAIL GRADE CROSSING
ACCIDENTANCIDENT REPORT

OMEBE Approval No. 21300500

1.Mame of Reparting Raillmad 1a. Alprabetic Code 1b. Railmad Accident/Incident No.
BNSF Raibway Company [BNSE] ENSE PRO120203
2.Name of Other Ralmad or Other Entity Fling for Equipment Invotved in Train Acddentincident Za. Alphabetic Code 2b. Railmad Accident/Incident No.
3. Name of Raliroad or Cfher Enlity Responsibie for Track Mainkenance ooy e 3a. Alphabetc Code 3n. Rallmad Accidert/Incident Na.
ENSFE Railway Company [ENSE] BNSE PROL20203
4. U2 DOT Grade Crossing ID Moo 5. Date of Accidentiincident §. Time of Accidentiincident
menth Lo o
057059A 01272 [om |sw
7. Nearest Ralroad Station B. Bubsdvision 2. County 10. Staie
DENVER. TRANFEE AEL ERUSH DENVER Abbr.
P —— e P—
108y nachy praen | 12, Highway Name or Mo, gerue o7 4 cpp Pusc[7] Prvare[]
Highway User Involved Rall Equipment Involved
13, Type 17. Equipment 4. Cams)  (moving] A Train paling- RCL
. - |
. Truckmiler =, Suz J Ofer Miotor Viehicis 1.Train  funis puiing) :'m*' (smanding) E -T:" F;':? ?‘L
o § 1 ocois)  (movingl . Train na- R
A M D.FiCHDTUE G 5choolBus K Pedesan Code 2 Train  funks pushing) D EMU Locomatiwsis;  Code
= I Tran  [sEnang 7. Light locois)  (=tanding! =
B Tnck E Van H Moloroycie L Other  (spectyd | A ' B Other  (zomcfd E DHAU Looomativeis) 1
14. Vehikcle Speed 5. Direction  (pEograpnicad Code | 12 Position of Car Unit i Tram
jest mph atimpacd 10 | 4 porth z Zowth 3.East 4 West | 4 1
15. Position 1. Stalled or stuck on crossing £, Trapped on crossing by tra®ic 15. Clrrumstance
2. Snpped on Grossing - i | SOE Code
5. Blocked on crossing by gates 1. Ral eguipmens struck highway user 2. Rall equipment stuck by Righway wser| 5
3. Moving over crossing | 3 | =
20a. Was the Righway user andor rall equipment Imvohed Z0b. Was there a hazardous materials release by
In the impact transportng hazamdous materials? oo
1. Highway Usar 2. Rall Equipment 3. Sofh 4. Nelther | 4 1. Highway User I Rall Equipment 3. Both 4. Nelther |
Z0c. Btate here e name and quantty of Fe hazardous material reieased, i any
1. Temperaturs Z2. Visipilty {=rple endy] Code Z3. Weather [mngie anryl Coe:
{specky I minug) 45 *F 1.Dawn I Day 3.Dusk £ Dark | 1 1. Clear 1. Cloudy 3 Rain 4. Fog 5. 3keet E. Snow | 1
24. Type of Equipment 1. Freight Train E. Single Car 9. Maint.inspect car DL EWL
P _ 25. Track Type Used by Rail Code | 25 Track Number or Name
Conzizt 2. Pazsenger Train-Puling &. Cut of cars A. EBpec. MoW Equip.  E- DML Equipment Invotved
(zingie entry) 3. Commuter Train-Fuling 7. Yard3wichind e pazzanger Trar-Pushing | S002
4 \Work Train B.Light lecois) o gommuter Train-Pushing 1 | 1. mam 2 vard 2 2iing 4. duzry |4 807
I7. FRA Track 28 Mumber of 25, Mumber of Cars 30 Consist Speed (Reccrded speed ¥ avaliatie) Code | 39, Time Tabie Dirsciion Code
Class [1-9,X) Locomaithe F. Recorded 1.Morth 3. East
UnEs 4 E. Extmated 3 muh | E 2 South 4. West | 2
32. Type of 33. Signaled Crossing Waming | 34. Roadway Conditions
1. Gates 4.0 wags 7. Crossbuks 0. Flagged by crEw A Dy
Croszing - - - . (Ses reyverse side for . Wt
e 2. Cantiever FL2 E. Hwy. ta®ic signais B. Stop signs . Other [specky} Insfructions and codes) . EnoWENEh
3. Sfandard FLE 6. Audbie 5. Watchman  12. Mone Code | D= Code
— | E. Eand, W, Dirt T4, Grave) |
Codeis) I | | | F.\ater iStanding. Moving ) A
5. Location of Waming 35. Crossing Waming Interconnecied 7. Crossing lluminated by Street
1. Both Zides wih Highway Signais gtz or Spedal Lights Code
2. Ske of Yehide Approach Code Code . .
3. Opposke Side of Vehicke Approach 1 1.¥es 2 Mo 3. Unknown 2 -¥es 2 No 3. Unknown 2
35 Higmeay| 35 Highway User's Gender | 20. Highway User Went Behind or In Frong of Traim | 41. Highway User S.0mer  (spechy
Users and Struck or was Struck by Second Train 1. 'Went around e gate E '-"':ﬂtr-u-nn-'t';ll temparary barmicads
2. Shopped and then procesded (T yes, 82 nsiractons) cod
hae 1. Maiz Coas 1 ves U Coas 3. Did not skop 7. Went thru the gabe | =
2. Femaile 1 -TRZ 2 Mo 2 UREnown 2 4. Btopped on crossing 8. SulcideiAtempisd suicide 3
42 Driver Passad Standing Camie 43, View of Track Obscursd by {erimavy absiniction) Code
Highway Vehicke 1. Permanent Stnuchure 3. Paszing Traln 5. Vegstation 7. Ofner (spaciy)
. ¥es 2. Mo 3. Unknown 2 2. 2tanding ralircad squipment 4. Topopraphy 6. Highway Vebickes 2 Mot Obstructed | 5
L 4£E. Was Driver In S VehickeT Code
Casualfies to: Killed Injured Injured 3, Uninjured | 3 1.¥es Z.No | 1
45 Highway-Ral Crozzing Users | o 0 47. Highway Yehicle Froperty Damage 48. Taotal Mumber of Vehicle Occupants
jest. doilar damage) | $1500 fincluding drivers 1
43. Ralirad Employees 0 [ 50. Tokal Mumber of Peopls on Traln 51. Is a Rall Equiprent ACcident i Code
Incident Report Being Fled
52 Fassengers on Tran 0 0 {include passengers and train crew) | 3 1 yes 2 Mo | 2
S3a Ipecial Siudy Slock Video Taken T e e £3b. Special Study Eleck
Wideo Used? ex ol
54, Mamative Description (B specific, and continue on Sepaware sheef I necessary)
USER'S AGE UNKNOWN. HIGHWAY USER DROVE INTO THE SIDE OF A LOCOMOTIVE AND THEN FLED THE SCENE. NO HAZMAT RELEASED.
=5, Typed Name and Tiie [5= Zignates 7. Date
MOTE: This report ks par of the reporting raliroad's accident report pursuant to e acckdent reports statute and, 25 such shal not "be admitied as evidenos or used for any pupose
In any sult or action for damages growing cut of any matier mentioned In sald neport__" 45 U.B.C. 20502 See 43 C.F.R. 2257 (b)

FORM FRA F 8180.57 (Rav. D&MD)

HOTE THAT ALL CASUALTIES MUST Bt REFORTED GM FORM FRAF 5180558

OMB Approval sxplres S30/2021




Freight Railroad Safety Study
Appendix D — FRA Accident Reports

Figure D-8. West Mississippi Avenue Crossing (1 of 1)

DEPARTMENT OF TRANSPORTATION
FEDERAL RAILROAD ADMINIZTRATION (FRA)

HIGHWAY-RAIL GRADE CROSSING

ACCIDENTNINCIDENT REFORT

OMBE Approval Ho. 2130-0500

1.Mame of Reporting Railmad
BNSF Railway Company [BNSE]

1a. Alprabetic Code
BNSE

1b. Railrad AccidentIncident Mo,
FRO220202

2.Name of Other Ralnad or Other EntEy Fling for Equipment Invoived In Train Accdentinciosnt

3. Aphabetc Code 20. Ralimad Accilent' Incigent Mo,

3. Name of Raliroad or Cfher Entity Responsibie for Track Maintenance

]

3a. Alphabetic Code 3b. Rallrad Accident!incident Bao.

ENSF Railway Company [BNSE] BNSF FRO220202
4. U2, DOT Grade Crossing ID No. 5. Date of Accidentiincident &. Time of Accidentiincident
meeh e o
245353R 012 ote [om0 [som an[] ewf7]
7. Hearest Ralroad Station B. Subdivision 2. County 0. Starte
S0UTH DENVER PIKES PFEAK DENVER Abbr.
LS MRacli pEaaern | 12. Highway Name o No. 3 rectee oD KALAR
Highway User Involved Rall Equipment Involved
13. Type 17. Equipment 4. Cars)  fmowving] A Train puling- RCL
C.Truck-traler F.Bus o O Miotor Viehicie 1. Train  (unifs suifing) :f‘:ﬂ"” rs‘h.nd'rp_l B -T:nps;;_‘:r ?L
N § 1 ocois)  (moving! . Train na- R
A Mgk D.Ficupfuck O, BchooiSus K Pedesrian Code ZTrain  funks pushing) SMU Locomotielsy  Code
I Train =3 7.Ughtiocois)  (manaingy o =
. ~ n - T. H &
B Truck = Ve o Molrmee M. Other (smect) | o - =anand B.Cther  jsoecti E DMU Locomatieis) | 1
14. Vehikcl Spesd 15. Direction  (peographicad Code | 12. Position of Car Unit Ik Train
(=5t mah af impaci] 15 1. Morth 2. 3owth 3. East 4. West | 2 1
16. Positon 1. Stalled or stuck om crossing £, Trapped on crossing by tra®™ic 18. Croumstance
2. Stopped on Crossing . T - Code
E. Blocked on crossing oy gates 1. Ral eguipment struck highway user 2. Fall squipment stuck by Nighway user| 4
3. Moving over crossing | 3 | =
20a. Was the Righway USer andsor rall equipment Imvoived Z0D. Was thens 3 RAZAUOUS Materals neiease by
In the impact transporting hazamdows maderialis? Code
1. Higbweay User 2. Rall Equipment 3. Bof 4. Nelther 4 1. Highway User 7. Rall Equipment 3. Both &, Neither |
Z0c. Btate here S name and quantty of Fe hazardous material reeased, if any
2. Temperature 23 Visibilty (=gl sndy) Coode 3. Weather [oingie entry] Cosdle
W% =
pspecty rmingst 25 °F | 4 Dawn 2Day 3Dusk £ Dot | 4 1. Clear 2. Cloudy I Raln 4 Fog £ Jeet & Snow | &
24. Type of Equipment 1. Freight Train E. Single Car 5. Maint./inspect. car DuEWL
P _ 25, Track Type Used by Fail Code | 25 Track Number or Hame
Conziz Z. Pazsenger Traim-Puling 5. Cut of cars A. Spec. MoW Equip. E DM Equipment Invohed
(singie entry) 3. Commuter Train-Puling 7. ¥Yard'23witchind g paszenger Trar-Pushing | 002
4, \Sork Train B. Lightiecods) ¢ Commuber TralnFushing 7 1. Main 2. Yard 3. Biding 4. Indusiry 1 3101
I7. FRA Track 28 Mumber of 29, Mumber of Sars 30. Consist Speed [Recorded speed ¥ avalabie) Code | 31. Time Table DirecSon Cods
Class (1-9,X) Locomathe R Recorded 1.Morth 3. East
unizs 13 Eszmassa 6§ mpn | E I Zoutn 4 West 3
32. Type of 33. Signaled Crossing Waming 34. Roadway Conditions
1. Gates 4. \Wig wags 7. Crossbucks 0. Flagged by orew A Dry
‘Croszing (e reversa side for 2. et
o 5= P - . 11 fepmpt t Bwet
ameg 2. Cantllever FL2 5. Hwy. ta®ic signais E. Stop signs . Other (speckyd \nsSruCtionss ansd codes) . EnowSksh
3. Gfandard FLE & Audble 5. \Wabchman 12 Mone Code | D= Code
— = | E. Eand, Mud, Dirt 04, Gravel
Goaeis) 05 L | | 1 | Fwasristandng 1o c]

35, Location of Waming
1. Both Sides

35. Crossing Waming inferconnecied
Wi Highaay Sionais

7. Crossing luminated by Street

Lights or Spedal Lights: Code
Z. 3= of Vehicie Apprach Gade Code ] .
3. OipposBe Side of Vehice Anproasch 1 1.¥es 2 Mo 3. Unknown 1 -¥es 2.Moo 3. Unknown 1
32 Higmaay| 35 Highway User's Gender | £0. Highway User Went Behind or In Front of Train | 41. Highway User 5.0Wer  (speciyl
Users and Btruck or was Struck by Second Train 1. Wient around e gate & W:ﬂ!a'-u-nn-'t';u temporary bamcade
2 Shopped and then procesded (Tyes, o8 nsmactons) o
Aae 1. Maie Coas 1 ves iU s 3. Did not stop 7. Went thru the gabe | =
2. Fermaie 1 -TEE 2 Mo 3 UnEnown 2 4, Stopped on crossing 8. SukcideiAtempisd suickds 3
42 Driver Passed Standing Code 43. View of Track Checured by {oriman abstruchon) Code
Highwway Viehicke 1. Permanent Struchare 3. Passing Traln 5. Viegetation 7. Ofher (specty)
1. ¥es Z.No 3. Unknown 2 1. Standing ralrad equipment 4. Topography 6. Highway Vehickes 2 Mot Obsirucied | 8
£1 Driver was £E. Was Driver in e VeRice T Code
Casuames to: Filied | injurea 1.Kaied 2 injured 3, Uninpured E L.¥es 2Mn [ 1
45, Highway-Ral Crozzing Uzers | a 47. Highway Yehicle Froperty Damage 48. Total Mumber of Vehicle Docupants
fest. collar darmage | $2,500 {ircluding driver 1
4%9. Ralroad Employees 0 [l 50, Total Murmber of Peoplke on Trar 51. Is & Rall Equiprent Accident Code
Incident Report Being Fled
i ] 2
2 Fazsengers o Tran 0 0 {inciude passengers and frain crew) 3 \ ver 2 | 2
E3n Special Study Block Video Taken™ e \'-: S3b. Epeclal Study Block
Wideo Used? Ve W | M

E4. Namative Descripbion

{E= specific, and continue on secavafe sheef ¥ necessary)
USER'S AGE UNKNOWN. YEHICLE DROVE INTO THE SIDE OF & TRAIN THAT WAS OCCUPYING THE CROSSDNG. 80 HAZMAT RELEASED

=5, Typed Name and Tite

|s5 2ignasrs

|57 at=

FORM FRA F 6180.57 (Rav. 08M0)

MOTE: This report ks part of the reporing raliroad's accident repor pursuant io fie accident reports statute and, as such shall not "be admitied as evidenoe or used for any pumose
In any sult or action for damages growing out of any matier mentioned I sald report

=45 U.B.C. 20903 Be= 49 C.F.R. 2257 (b
THUTE THAT ALL CASUALTIES MUST Bt REFLRIED UM PR FRA F 5180 258,

OME Approval sxplrss S3H2021




Freight Railroad Safety Study
Appendix D — FRA Accident Reports

Figure D-9. East 47" Avenue and York Street Crossing (1 of 1)

DEPARTMENT OF TRANSPORTATION
FEDERAL RAILRGAD ADMINISTRATION (FRA)

HIGHWAY-RAIL GRADE CROSSING
ACCIDENTINCIDENT REPORT

OMEB Approval Ho. 2130-0500

1.Mame of Reporting Rallrmad 1a. Alpkabetic Code 1b. Rallrmad AccidentIncident Ma.
Union Pacific Railroad Company [UP] 1018CPM0S
2.Name of Other Ralread or Other Ently FEing for Equipment Invoived In Train Accidentincident Za. Alphabetic Code 2b. Railrad Accident/Incident Mo,
3. Name of Raliroad or Cer Entty Responsibie for Track MainEnance ooy ooy 3a. Aphabetic Code 3. Rallmad Acciders'Incident Na.
Union Padfic Railread Company [UF] P 1018 GPME
4, U2, DOT Grade Crossing ID M. 5. Date of Accidentiincident &. Time of Azcidentiincident
menth dhy o
804422R 10171 | oo0
7. Nearest Ralnoad Station B. Bubdivision 2. County
FOREIGETC CREELEY SUB DENVER
P — e F—
1.CRy {i¥in a cly) DENVER | 1Z. Highway Name or No. EAST 47TH AVENUE
Highway User Invelved Rall Equipment Involved
13. Type 17. Eguipment 4. Cans)y  (moving] A Train palling- RCL
C. Truck-traller 7. Bus J O Miotor Vehicie 1. Train  (unifs puiling) :f:ﬂ-.:'l rn‘a.nd'rp_l B -T:n F;:‘l? ;:H-L
N § 1 ocois)  (moving  C. Train na- R
AMub DL Ficp k0. SchooiSus K Pedesran o ZTrain  funks pushing) = ) Code
Ciode: et . 7. Light locois) T - D. EMU Locomatie)
. ~ n - T. L=
B ek = o Motormise M. Cther{spect) | = N R U gy = £ oMU Locomotveis) | 1
14. Vehikcle Speed 1E. Direcion  (peographicad Code | 12. Positlon of Car Unit ik Traim
fest. mphatimpac) 10 | 4. porth 2 South 3. East 4 West | E] 139
15. Position 1. Stalled or stuck on crossing £, Trapped on crossing by fraic 15. Clrmumstance
2. Stopped on Crossing R Code Code
5. Blocked on crocsing by gatss 1. Ral eguipment Sruck highway user 2. Fail =quipment STuck by Fighway User| o
3. Miowing over crossing | 3 | &
20a. Was the Righway user andior rall equipment Invoived Z0b. Was there a hazardous makerials rejease by
In the impact tramsporting hazandous materkais? e
1. Highweay User 2. Rall Equipment 3. Bofh 4. Mefther | 2 1. Hghway User 2. Rall Equipment 3. Both 4. Nefther | 4
Z0c_ 3tabe here e name and quant®y of e hazrardous maberial reeased, i any
1. Temperaturs 22, Visihllty (sl endy) Code 23 Weather [singie anfry] Code
pspect rmings) 1 °F | 4 pawn 2 Day 2Dusk £ Dart | 4 1. Clear I Cloudy IRaln 4 Fog £ st G Snow | 2
24. Type of Equipment 1. Freight Traln E. Singl= Car 9. Maint.finspect car DL EMU
- . @ 7 - 25. Track Type Used by Rall Code | 25, Track Number or Name
Conzizz 2. Pazsenger Traim-Puling 5. Cut of cars A. EBpec. MoW Equip. E DM Equipent Invotved
(singie eniry) 3. Commuter Train-Fuling 7. Yard'3wichingg Fassenger Train-Pushing | G002 -
4. \Waork Train 8. Lightle<ods] ¢ Commuser Traln-Fushing 1 1. Main 2. ¥ard 3. 3iding 4. Indusiry 1 MAIN LINE 1
I7. FRA Track 28 Numberof 29, Mumiber of Sars 30. Consist Speed [Recorded speed i avaladie) Code |31 Time Table DirecSon Cods
il [1-9.) Locomothe R Recorded 1.Morth 3. East
" s Weph (E 3 2
Uinks 138 EsSmated 2 Souwth 4. Wesl
32. Type of 33. Signaled Crossing Waming | 34. Roadway Conditions
1. Gates 4. \Wig wags 7. Crossbucks 10 Flagged by crew A Dry
Crossing - - . - {See reverse side for 2. Wet
B Z. Cantliewer FL2 5. Hwy. taic signais E. Stop signs . Other (specky) Insfructions and codes) £ SnowEkEh
3. Gfandard FLE 6. Audble 5. Wabchman  1Z. Mane Code | D= Code
= | E. Eand,ud, Dirl 08, Gravel |
Cade(s ol 03 ] | | | | 1 | FwateriStanding Moving i B
5. Location of Waming 35. Crossing Waming interconnecied 7. Crossing lluminated by Strest
1. Both Sides Wi Highway Signals Lights or Spedal Lights Code
2 Bl of Vehice Appraach Code Code .
3. Cipposke Side of Venicl Approach 1 1.¥es 2 No 3. Unknown 1 -¥es 2.Mo 3. UnkEnown 3
32 Higmeay| 35 Highway Users Gender | £0. Highway Usar Went Behind or In Srong of Traim | 41. Highway User . 0fmer (speciyl
Users and Bfruck of was Struck by Second Traln 1. Wient around e gaie & '-'-'Tﬂﬂtr-"-nn-'t;u temparary barricads
2. Stopped and then procesded (T yes, 258 Rsiracmons)
Age 1. Maie Code 1 ¥es 2w Code 3. Did nok stop 7. Went thru the gate | {.::“
B 2. Femaie 1 - TEE Z.Mo 3 UmEnown 1 4. Btopped on crossing 5. SukideiAlempssd suicide !
4Z Driver Passed Standing Code 43, Wiew of Track Cbecured by {orimarny obsiruchon) Cods
Highmay Vehicie 1. Permanent Struchare 3. Paszing Traln 5. Vegetation 7. Caher (specty]
i.¥es Z.Ho 3. Unknown 3 2. Standing ralrsad equipment 4. Topography 6. Highway Vehickes £ Mot Obsructed | 8
£1 Driver was £E.Was Driver in e VenickeT Code
Casuames to: Fitied | injurea 1.Klied 2 inured 3 Uninured E L.¥es 2 Mo [ 1
45, Highway-Ral Croszing Uzers | o a £7. Highway Yehicle Froperty Damage 48. Total Mumber of Vehicle Oocupants
{est. doilar damage) | 55,000 finciuding driver) 1
42, Ralroad Employess o 0 50, Tofa! Mumber of Feopk on Tran 51. Is & Rall Equipenent Accldent Code
Incident Report Esing Fled
£2 Fazzengers om Tran o 0 {ihclude passengers and frain crew) | 2 1 yas 2 Ha | 2
S3a. Bpecial Etudy Block Widen Taken? Wi e S3h. Bpedal Study Block
Wideo Used? Ve W
54, Namathe Description (B specilic, and contnue o Separale sheef ¥ necessarny)
HEGHWAY USERS ACTIONS: MDY NOT STO.
5. Typed Name and Tiie S5. Signature
MOTE: This report ks part of the reporing raliroad's accident report pursuant fo She accident reports statube and, a5 such shal not “be admitied as evidenos or used for any pupose
in any sult or action for damapes growing cuft of any matier mentioned In sald report__" 43 U.E.C. 20503 3ee 45 C.F.R. 2257 (b}

FORM FRA F 6180.57 [Rav. 08M10])

" NOTE THAT ALL CAEUALTIES MUST BE REFORTED ON FORM FRA F 5180 554

OMBE Approval explras &5H2021




Freight Railroad Safety Study
Appendix D — FRA Accident Reports

DEPARTMENT OF TRANSPORTATION
FEDERAL RAILROAD ADMINISTRATION (FRA]

Figure D-10. Alameda Avenue Crossing (1 of 1)

HIGHWAY-RAIL GRADE

CROSSING

ACCIDENTANCIDENT REPORT

OME Approval Ho. 2130-0500

1.Mame of Reporting Rallmad
BNSF Railway Company [BNSE]

1a. Alphabetic Code
BNSF

1b. Rallroad Accident'incident Ma.
FR12192072

2.Name of Other Ralroad or Other EntSy Fling for Equipment Involved in Train Accdentincident

2a. Alphabetic Code

2b. Rallrmad Accideniincident Mo,

3. Name of Raliroad or Oer Entity Responsibie for Track Maintenance

ENST Railway Company [ENSF]

(riyrde ey

3a. Alphabetic Code
BNSF

b, Raliroad AccidentIncident Mo,
PRI219202

4, UZ. DOT Grade Crossing 1D Mo,

5. Date of Accidentiincident

6. Time of Accideniiincident

morth o e
245460F 112 | B3 | 018 | 1010
7. Nearest Ralroad Station E. Bubdivision 2. County 10. Staie
S0UTH DENVER PIKES PEAK DENVER Abbr.
11. CRy  {Fin a ciyd DENVER | 1Z. Highway Narme or No. ALAMEDAEQ NAVAT
Highway User Invelved Rall Equipment Involved
13. Type 17. Equipment 4. Cams)  (moving) A Train puling- RCL
. . 1
C.Trucktmler = Suz I Ofer Motor Viehicis 1. Train  (onifs puling) i'f:;' stansing) E E" il T:“‘L
- . . oois) (movingl C© in na- RC
AAulc D Pice-upruck G SchooiSus K Padssran Code 2 Train  (unis pushing) monging; - BMU Locomotyeiz)  Gode
= s 3 - 7. Light locois)  (=tand i
B Truck S Van H MoloTyce L Cther (zpecid | A 3.Train - [=andng 5 Ofher  fmecmy E DMU Locematweis) | 1
14. Venicle Speed 1Z. Direction  p=ographica Code | 15 Fosition of CarUnit i Tram
fest. mphatimpactt 10 | 1 morth 2 South 3.East 4 West | 4 1
16. Posiion 1. Stalisd or stuck on crossing £. Trapped on crossing by ra®c 15. Clroumisiance
2. Stopped on Crossing . , . Code Gz
£. Blocked on crossing by gates 1. Feal equipment struck highway user 2. Fiail quipment struck by highway user| |
3. Mioving over crossing | 3 |
20a. Was the highway user andior rall squipment irvohed Z0b. Was there & Fiassdous materisls riease by Code
In the impact ransporting hazardows materials? Code
1. Higbweay User 2. Rall Equipment 3. Bof 4. Nelther 4 1. Highway User I, Rall Equipment 3. Both £, Neither | 4
Z0c. Sfake here S name and quantiy of S hazardous materisl reeased, £ any
21. Temperaturs 22, Visiblity {Srple endy) Code 23 Weather [shgie aniry) Cade
soecwerminws) 26 °F | 4 pasn 2 Day 3 Dusk £ e | 4 1. Ciear 2. Cloudy 3. Ram 4. Fog S.Skeet 6 3now | 1
24. Type of Equipment 1. Freight Train E. Single Car 9. Maint./inspect car DL EMU
. - 25. Track Type Used by Rail Code | 26 Track Number or Name
Conzizt 2. Passenger Traln-Puling &, Cut of cars A. Spec. MoW Equip. E-DWU Equipment Invotved
{singic entry) 3. GCommuesr Train-Puling 7. YardBwichind g passenger Train-Pushing | Gode
4. Wark Train 8.Lghtocois! o Cammuber Train-Pushing | 7| - Main 2 ¥ard 3. Siding 4. indusry 3101
I7. FRA Track 28. Mumber of 5. Mumber of Cars 30. Consist Speed (Recorded spesd T avaladie) Code | 39, Time Tabie Dirscion Code
Gtz (1-8.5) P — R Recorded 1.Morth 3. East
] - drmon |E 2 ?
Uinks 13 E. Esfimated 2 Bouwth 4. West
3Z. Type of 33. Signaled Crossing Waming 34 Roadway Conditions
1. Gates 4. 'Wig wags 7. Crossbucks 10. Flagged by oew A DOy
Crossing - - o - {See reverss side for B. et
I Z. Cantlizver FL2 5. Hwy. ta®™ic signais B. Stop signs . Other [speckyi Insructions ard codes) C EnowShsh
3. Gfandard FLE 6. Audbie 5. Wabchman  12. Mone Code | D= Code
- - | E. ‘Eand,Mud, Dir, 04, Gravel
Codels 05 L) | | | | 1 | FwaeriSondng Mo c |
35, Location of Waming 35. Crossing Waming inferconnecied 7. Crossing luminaked by Street
1. Both Sides Wi Highaay Sigrals Lights or Epedial Lights Code
2. Sk of Wehide Approach Gade Code ] .
3. Opposke Side of Vehicke Approach 1 1.¥es I No 3. Unknown 1 -¥es 2.Moo 3. Urknown 1
32 Higmaay| 33 Highway User's Gender | 40, Highway User Went Behind or In Sront of Traim | 41. Higheay User . Ofmer  [spectyd
Users and Struck or was Struck by Second Tran 1. 'Weni around e gaie E. '-'-':ntml.nu.-'t-;u EIT'FC_H": barricade
2. Stopped and then procesded (T ¥, sl msirictons)
= Code
*a 1. Male Code 1 ves iU Code 3. Did not skop 7. Went thru the gate |
4 2. Femaie 2 - TE2 ZWa 2 Umknown 1 4. Btopped on crossing 8. Sulcideidtempsad suicide 3
42 Driver Passad Gtanding Code 43 View of Track Cbscured by {Erimay obsruChon) Code
Highweay Vefick 1. Permanent Sinachore 3. Passing Traln 5. Vegesation 7. Omier (speciy)
i.¥es Z.Ho 3. Unknown 1 1. Standing ralread equipment 4. Topography 6. Highway Vehiclkes & Mot Obsirucied | 8
L&, Driver was 4E. Was Driver in e VehicleT Code
Casuates Kilied | Injured 1.Klled 2 Injred 3. Unimurea E 1.¥es 2.Ma | 1
45. Highway-Ral Crozaing Users | o 0 £7. Highway Wehice Fropermy Damages 8. Total Number of VEhice OOoupants
fest. doilar camags) | SL300 fincluding driver 1
42, Ralroad Employees [ 0 50, Tofal Mumber of Peogle on Tran 51. Is & Rall Equipeent Accident Code
Incident Report Baing Fled
52 Passengers on Train 0 0 fihclude passengers and frain crew) 3 1 ves 2. No | 1
S3a. 3pecial Bty Block Widen Taken? Ve e S3b. Specal Study Block
Wideo Used? ex W | M

54, Mamathe Description

(B specific, and confinue o Sepawale sheef fnecessary)

VEHWLE FAILED TO VIELD AT CROSSEING AND WAS STRUCK BY TIAIN SO HAZMAT RELEASED.

=5, Typed Name and Tibe

S5, Zignature

S7. Dabe

MO TE: This report ks part of the reporing raliroad’s accident report pursuant to Bhe accident reports statute and, =z such =hal not "be aurrﬁ:n as evidence or used for any purpose
in any sult or action for damages growing ot of any matier mentioned in sald report

" 45 U.B.C. 20503, 3ee 43 C.F.R. 225.7 (b).

FORM FRA F 8180.57 [Rev. 0&M10)

"NOTE THAT ALL CASUALTIES WIUST BiE REFCRTED UM FORM FRA © S180.55A,
OMB Approval explras 6r30/2021




Freight Railroad Safety Study
Appendix D — FRA Accident Reports

Figure D-11. East 50" Avenue Crossing (1 of 1)

DEFPARTMENT OF TRANSPORTATION HIGHWAY-RAIL GRADE CROSSING
FEDERAL RAILROAD ADMINIZTRATION (SRAI ACCIDENTANCIDENT REPORT OME Approval No. 2130-0500
1. Mame of Reporting Rallmad 1a. Alpfabetic Code 1b. Ralirmad Accidentincident Ma.
ENSE Eaitway Company [BNSE] BNSE FR1017202
2.Name of Other Ralroad or Other Entity Fling for Equipment Involved In Train Accidentincident 2a. Alphabetic Code 2b. Railrad Accident'Incident Mo,
3. Name of Ralirad or Cfher Entity Responsbie for Track Mainkenance o p ey 3a. Alphabetic Code 3b. Rallmad AccidertIncident Mo,
ENSF Railway Company [ENSF] BNSE PRI01T202
4. U2 DOT Grade Crossing ID No. 5. Date of Accidentiincident &. Time of Accidentiincident
month Lo wour
245288M 170 170 |omr |un Au[] Bw
7. Hearest Ralroad Station B. Subdivision 2. County - 10 Sfate Code
DEMVER ERTUSH DENVER L i | 08
11. CRy  {ifin 2 clty} | 1Z. Highway Name or No. S0THAVE Fulb |: P"\'aIED
Highway User Involved Rall Equipment Involved
13. Type 17. Equipment 4. Cans)  {moving) A Train paling- RCL
. Truck-maler = Bus o Miotor Vehice 1 Train  (onfspuing S Sz (SRR . Train peeting- AL
A A D Ficeupuck O.5chociBus K Pedestan Code 2 Tran  funfs pushing) - LAt ioco(z) ”m D -_r;ﬂ mj’ Code
B Truck S Van H MotorTysie B Other (zpecti | = 3. Train - [sanding ;:;:un;m;?ﬂw £ DMU Locematvets) | 1
14. Vehikcle Speed c. Direction  (peographicad Code | 12. Position of Car Unit ik Traim
(est. moh ar impacd) = 1. Morth 2. Scwth 3. East 4. West | 3 1
16. Position 1. S@lked or SUCK o Crossing £, Trapped on Crassing by tramic 15. CITUmSance Code
2. Shopped on Cressing Code

E. Blocked on crossing by gates

1. Ral eguipment struck highway user 2. Rall equipment stuck by Righway user) 5
1. Mioving over crossing | 3 | &
20a. ‘Was the highway user andior rall eguipment involved Z0b. Was thers a hazardous materials reiease by
In the Impact ransporting hazanous maberials? Code
1. Highway User 2. Rall Equipment 3. Bofh 4. Welther | 4 1. Highway User 2. Rall Equipment 3. Both 2. Neither | 4

Zic. Biafe here e name and guaniy of Fe hazardous materisl released, F any

21. Temperaturs 22, Visibllty (Rrpe endy) Code 23, Weather (singie anfry) Cumd
pspecky rminus) 80 °F | 4 pawn 2 Day 3. Dusk £ Daee | 2 1. Clear 2. Cloudy 3 Rain 4. Fog 5. 3ket 6. Snow | 1
24. Type of Equipment 1. Freipht Train E. Singl= Car 9. Maint./imspect car DLEMU
- - @ ? - 25 Track Type Used by Rall Code | 25 Track Number or Name
Conziz 2. Pazsenger Train-Puling 5. Cut of cars A. Spec. MoW Equip. E DM Equpment Invotved
{=ingic entry) 3. Commuter Train-Puling 7. Yard'Switchind g Passenger Tran-Pushing | S0 i
4. \Work Train B.Lighticodsl ¢ commuger Train-Pushing T | 1.Main 2. Yard 3. Siding 4. Indusiry 1 ¥
IT. FRA Track I8. Mumber of 5. Mumber of Cars 30 Consist Speed [Reccrded spead I avalabie) Code | 39. Time Taode Dinecion Code
Class (1-5,X) Locomaithe R Aecorded _ 1.Morth 3. East
1] unes 1 E.Extmasd 5§ mph | R I Zoutn 4 West 4
3Z. Type of 33. Signaied Crossing Waming 34. Roadway Condtions
1. Gates 4. \Wig wags 7. Crossbucks 10 Flagged by orew A Dry
Srszing (See reversa side for 2. et
n 5 e PO— s 11 P it 2. wet
amng Z. Cantiewer FLE S. Hwy. tafic signals B. Stop signs . Other (speckid InsiruCtions and codes) . SnowSksh
3. Sfandard FLE 6. Audble 5. Watchman 12 Mane Code | D= Code
— | E. Sand, Wud Dirt 08, Grave] |
Codsis) 11 | F\aer iStanding. Maoving | A

5. Location of Waming 36. Crossing Waming interconnecied 7. Crossing lluminated by Strest

1. Both Sides wih Highway Signais gtz or Spedal Lights Code
2. Zide of Yehice Approach Code Code . .
3. Opposie Side of Venicle Approach 1.¥es 2. No 3. Unknown - ¥es 2.Mo 3 Unknown 1
32 Hignway| 33 Highway User's Sender | £0. Highway Usar Went Behind or In Sront of Train | 41. Highway User . Ofmer  (zpechly)
Uszers and Sinuck or was Struck by Second Tran 1. Went around e gate E '-'-'Tﬂﬂtmhnn-'t? temporary barricade
1. Stopped and then procesded T y=5, D22 msinictons)
Age 1. Maie Code 1. ¥es 2w Code 1. Did not shop 7. Went thru the gabe | Cade
26 2. Femaie 1 -TEE Z.MNo 3 UmEncwn 1 4. Btopped on crossing B. SukideiAlempted sulcide K
42 Driver Passed Standing e 43, Wiew of Track Obscured by {erimary aDsruCnon) Code
Highmeay Vehicike 1. Permanent Stnachare 3. Passing Train 5. Vegetation 7. Offver (speciiy]
i.¥es 2. Mo 3. Unknown 1 2. Shanding ralmad equipment 4. Topography B Highway WVesickes 2 Mot Obstructed | ]
£2 Driver was 45, Was Driver In e VeRiceT Code
Casuames i Filied | Injurad 1. KE=d 2. inpured 3 Uninjuned | 3 1.¥es Z.Mo | 1
4£, Highway-Ral Crossing Users 0 0 47. Highway Yehide Froperty Damage 8. Total Number of Vehicle Oocupants
a5t coilar damage) | 52500 fincluding driveri 1
4%9. Ralroad Employees o 0 50, Tofyl Mumnber of People on Trar 51. Is a Fall Equiprment Accident i Code
Incident Report Bsing Fled
i ] 2
£2 Fazsengers o Tran [ 0 {inciude passengers and frain crew) 4 \ vas o Ha | 2
S3a Apecial Study Slock Widen Taken? Ve e S3h. Bpecal Study Block
Wideo Used? e W | M
E£4. Namathve Descripion {Be specific, and continue on separafe sheef if necessany)

EASTHBOHIND TRUCK D MOT STOF AND WAS STRLUCK BY ¥ DENIZH 194

=5, Typed Name and TiHe | |=7. Dat=
NOTE: This report is part of the reporing raliroad's accident report pursuant o the accident reports statute and, as such shal not "be aurrﬁl:n as evidenoe or used for any purpose
in any sult or action for damages growing cut of any matier mentioned in sakd report__" 458 U.E.C. 20503 Bee 49 C.F.R. 2257 (b)
FORM FRA F 818057 [Ravw. D8MD) THOTE THAT ALL CAZUALTIES MUST B REFURTED DN FORM FRAF 5180 554
OMBS Approval explres &r32021




Freight Railroad Safety Study
Appendix D — FRA Accident Reports

DEPARTMENT OF TRANSPORTATION
FEDERAL RAILROAD ADMINISTRATION (FRA)

HIGHWAY-R.A

ACCIDENTINCIDENT REPORT

Figure D-12. 48" Avenue, West of Forest Street Crossing (1 of 1)

IL GRADE CROSSING
OME Approval Ho. 2130-0500

1.Mame of Reporting Ralimad
BNSF Rallway Company [BNSE]

1b. Rallrmad Accident/incident Mo,

1a. Aprabetic Code
BNSF FROS19203

Z2.Name of Other Ralread or Other Entity Fling for Equipment Invoived In Train Accident!

fimcident 2a. Alphabetic Code 2b. Raliroad Accident/incident Mo,

3. Name of Raliroad or Cfner Entity Responsibie for Track Mainkenance
ENSF Railway Company [ENSF]

(ryrde ey

3a. Alphabetic Code
BNSE

b, Raliroad Accidentincident Mo,
PROS19203

4, U3, DOT Grade Trossing 1D Mo

5. Date of Accidentiincident 6. Time of Accidenifincident

meeh ) o
057064W 0 15|27 |ome | s
7. Nearest Ralroad Station B. Bubdivision 2. County 10. Goaie
NOETH YARD BRUSH DENVER Abbr.
1. By (Win @ cltyd DENVER | 1Z. Highway Marme or Mo, E 45TH-W OF FOREST
Highway User Involved Rall Equipment Involved
13. Type 17. Equipment 4 Carz)  {mowving) A Train puling- RICL
. . 1
C.Trucktmler =.Siz . fer Mctor Viehicis 1Trmin funespuing 2 f‘:;" f=manging E E" ol T:“‘L
N . . omiz) fmovingl O in na- R
A AUt O.Fckupuck 0. SchooiSus K Pedestran Code 2 Train  junis pushing) g D MU Locomatueis]  Code
= 3 s 7. Light locois) (=t i
B Truck = van HLMatorone WL Other (spec) | A 3 Trin - [=andng B. Other  {specifi E DML Locomaotiess) | E
14. Venicle Speed 1%, Direction  (prographicad Code | 15 Fosition of CarUnit i Tram
fest. mphatimpacy) 12 | 1 morn 2 goumn 3 East 4 wes: | 4 1
16. Posiion 1. Stallsd or stuck on crossing 2. Trapped on crossing by ra®c 15. Clroumisiance
2. Sopped on Crossing - , - Code Code
5. Blocked on crossing by gates 1. Feal equipment struck highway user 2. Fail equipmEnt StUck by highway user|
3. Mhoving ower crossing | 3 |
20a. 'Was the highway user andior rall sguipment invohved Z0b. Was there & Fazsrdous maberisls release by Code
In the impact transporting hazardous materials? Code
1. Highweay User 2. Rall Equipment 3. Bof 4. Nelther 4 1. Highway User 2. Rall Equipment 3. Both £, Neither | 4
Z0C. Sfats hers M NAME and QUATTEY Of e Razramous materts neEased, If any
21. Temperaturs 22, Visiblity {Shple endy) Code 23, Weather [shngis anfry) Code
{specky I minus) 52 *F 1.Dawn 2. Day 3.Dusk £ Dark | 4 1. Clear 2. Cloudy 3. Rain 4. Fog S.3keet 6. Snow | 3
24. Type of Equipment 1. Freight Train E. Singl= Car 9. Maint.finspect. car DL EMU
e “ a - 2. Track Type Used by Rl Code | 26, Trck Number or Name
Conziz 2. Passenger Train-Puling 5. Cut of cars A. Spec. MoW Equip. E-DMU Equipment Invotved
(zingie entry) 3. Commuger Train-Fuling 7. ¥ard3wkching g passenger Tran-Pusning | Code |
£, Wars Train 8.Lightioctisl o Commuter Train-Pushing | 8 | 1-Main 2 ¥ard 3 3iding & incusry |4 | 832
I7. FRA, Track 28. Murmber of 5. Mumber of Cars 30. Consist Speed (Recorded speed T avalabie) Code | 39, Time Tabie Dirscion Cods
Clazs (1-9.%) — R Aecorded 1.Morth 3. East
Unis 1 0 Extmassd 4 moh | E I Zoutn 4 West | 3
3Z. Type of 33. Zignaled Crossing Waming 34. Roadway CondHions
1. Gates 4. 'Wig wags 7. Crossbucks 10. Flagged by oew A Dy
Croszing - - o . (Ses reverse side for . Wt
I 2. Cantiever FL2 E. Hwy. ta®ic signais E. Stop signs . Other [spechy) Inssructions and codes) . EnowWENEh
3. Gfandard FLE 6. Audbie 5. Wabchman  12. Mone Code | D= Code
— | E. Eand,Mud, Dirt 04, Gravel
Godeis) o | | F.\Water (Standing hiovi B |
35, Location of Waming 356. Crossing Waming inferconnecied 7. Crossing lluminated by Street
1. Both Sides Wi Highaay Sigrals Lights or Spedal Lights Code
2 Skie of Wehice Approach Code Code ] .
3. Opposke Side of Vehicle Approach 1 1.¥es I No 3. Unknown 2 -¥es I.Woo 3. Unknown 1
32 Higmaay| 33 Highway User's Gender | £0. Highway User Went Behind or In Sront of Traim | 41. Highweay User . Ofmer  [spechl)
Users ard Struck or was Struck by S=cond Tram 1. 'Weni around e gate E ""':ﬂf‘!"-‘l-ﬂﬂ-"t';l-l EIT'I:C_\'T': bamricade
2. Stopped and then procesded (T yes, et msiractons)
= Code
~a 1. Male Code 1 ves iU Code 3. Did not skop 7. Went thru the gabe |
2. Female 1 - TBE Z.Mo 2 UnEnown ] 4. Stopped on crossing 8. SukideiAlempisd suicids 3
42 Driver Passed Gtanding Code 43 View of Track Cbecured by {Erimay absUChion) Code
Highway Vehicle 1. Permanent Stnuchurs 3. Passing Train 5. Vegetxtion 7. DiEner (specily]
i.¥es Z.Ho 3. Unknown 1 2. Standing ralirad equipment 4. Topography | 6. Highway Vehicles 2 Mot Obstrucied | 8
4L, Driver was 4g. \Was Driver In e Venicie? Code
Casuates ko Kiied | Injured 1.Klled 2.injured 3. Uninurea E 1.¥es 2.Ma | 1
45. Highway-Sal Crozzing Uzers | a £7. Highway Wehicle Fropery Damages £E. Total Number of VEhile OCCupants
st doilar carmags) | SL300 fincluding driver) 1
42, Raliroad Empioyees [ 0 50, Tofal Mumiber of People on Tran 51. Is a Fall Equipeent Accident ¢ Code
Incident Report Baing Fled
52 Fassengers on Train 0 0 ficiude passengers and frain crew) 3 1 Yes 2 No | 1
E3a. Bpecial Study Block Widso Taken™ Ve \'-: S3n. Epecial Study Block
Wideo Used? ex W | M

54, Namative Description (B specific, and confinue on Sepamale shee fnecessary)
USERS AGE UNKNOWN, TRAN STRUCK A VEHICLE WHILE [N AN INDUSTRY TRACK

=5, Typed Name and Tibe

S5, Jignature

MO TE: This report ks part of the reporing raliroad’s accident report pursuant to Bhe accide
in any sult or action for damages growing ot of any matier mentioned iR sald report

" 4% U.B.C. 20503, Bee 49 C.F.R. 225.7 {b).

nt reports statute and, 2z such =hal not "be aurrﬁ:u as evidence or used for any purpose

FORM FRA F 6180.57 [Rev. 08M10)

THOTE THAT ALL CASUALTIES MUST B REFOHTED OM FORS FRA T 5 180,554

OMB Approval sxpirss Sr302021
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Freight Railroad Safety Study
Appendix E — Rail Crossing Risk Register and Menu of Costs

Denver Freight Railroad Safety

Risk Study and Analysis

CCD Project Risk
Register

Draft Template

‘ Very High

Risk Criteria
Rating GradeDec CDOT Haz Index
Rank Rating Rating Rating

‘ 14% - 20%

>20%

>20%

14% - 20%

>20%

14% - 20%

8% - 13%

Time Horizon

Near Term <1Year
Mid Term 1-5Years
Far Term >5 Years

Top GradeDec

Crossing Location Speeds | Accidents [ Risks | Incident
Rank Rating

BNSF - SOUTH KALAMATH

STREET 30 3 1

RTDC - QUEBEC STREET

SOUTHBOUND FRONTAGE | 40 2 2

ROAD

BNSF - SOUTH SANTA FE

DRIVE 30 2 3

UPRR - HOLLY STREET 10 2 4 0

BNSF - DAHLIA STREET o

NORTH OF 51ST STREET 10 ! > 10%

BNSF - ALAMEDA AVENUE 10 1 6

UPRR - MONACO STREET 10 1 7

CDOT
Hazard
Rating

10%

Average
Hazard
Index
Rating

10%

Risk Response Plan (Mitigation Strategy)

Risk Type Time Horizon
P Short Term (What can we do here and now?)
Action 1 Near Term E.xtend medlan,.add pz?\vement markmgs on all quadrants, add warning lights, blank-out
signs, relocate signs, raise curb, and repair asphalt.
Action 1 Near Term Add‘pavement markmgs,.move trafflc ‘S|gnal to thg north side of the rail crossing, add
fencing, and add preemption to traffic signal at crossing.
Action 1 Near Term E.xtend mgdlan, add.pavement ma.rkmgs gn all quadrants, .add warning lights, blank-out
signs, no-right turn signs, relocate signs, raise curb, and repair asphalt.
Add pavement markings on main street as well as on the industry road, add warning
Action 1. Near Term lights, blank-out signs, relocate signs, raise curb, repair asphalt, and a two-quadrant
gate system.
Opportunity 3. Mid-Term Add pavement markings, add warning lights, add two-quadrant gate system.
. . Add four quadrant gates, add median, add pavement markings, add warning lights
Opportunity 3. Mid-Term fourq g . P . g 99
and bells, add pedestrian gates, and ROW fencing.
Opportunity 3. Mid-Term Add pavement markings, add warning lights, add two-quadrant gate system.

E-1




Freight Railroad Safety Study
Appendix E — Rail Crossing Risk Register and Menu of Costs

Denver Freight Railroad Safety

. . Risk Criteria
Risk Study and Analysis
CCD Project Risk Rating | GradeDec | CDOT Haz Index
Register Rank Rating Rating Rating
Draft Template Very High | >20% > 20% >20%
‘ High 14% - 20% 14% - 20% 14% - 20% Time Horizon
‘ Mid Term 1-5Years
‘ Far Term >5 Years
Top GradeDec | CDOT Average . e e
Crossing Location Speeds | Accidents [ Risks | Incident Hazard Hazard Risk Type Time Horizon RS ETD (LD IERE 5,
. . Index Short Term (What can we do here and now?)
Rank Rating Rating Rating
BNSE — WEST MISSISSIPPI ' . Add med:an, a‘dd pavem?nt markings 017 all qugdrants, add \fvarmng lights, blank-
AVENUE 10 1 8 Opportunity 3. Mid-Term out signs, no-right turn signs, relocate signs, raise curb, repair asphalt, and a two-
quadrant gate system.
BNSE — EAST 48TH AVENUE ' . Add medlan, a'dd paveme.’nt markings 017 all qugdrants, add Warn/ng lights, blank-
10 1 9 Opportunity . Mid-Term out signs, no-right turn signs, relocate signs, raise curb, repair asphalt, and a two-
AT ASH STREET
quadrant gate system.
BNSF - 48TH AVENUE, WEST . . . . . .
OF FOREST STREET 10 1 10 Opportunity . Mid-Term Add two quadrant gates, pavement markings, warning lights, and signage.
BNSF — EAST 50TH AVENUE | 10 1 11 Opportunity . Mid-Term Add two quadrant gates, pavement markings, warning lights, and signage.
UPRR — EAST 47TH AVENUE | ) | 12 Opportunit VLTI | mecion, s savement morkings, add warning fgncs, ol pedestran gote, and
AND YORK STREET s / ‘ , aaa p 9 g flgnts, add'p gate
relocate signs.
RTDC - QUEBEC STREET
NORTHBOUND FRONTAGE | 40 0 13 10% 9% Decision . Far-Term Add: 4 quad
ROAD
UPRR - SANTA FE DRIVE 25 0 14 Opportunity . Far-Term Add: 4 quad
BNSF - WEST 13TH AVENUE | 30 0 15 : ¥ Concern . Near Term Add: 4 quad

E-2




Freight Railroad Safety Study

Appendix E — Rail Crossing Risk Register and Menu of Costs

Denver Freight Railroad Safety
Risk Study and Analysis

CCD Project Risk
Register

Risk Criteria

Rating GradeDec
Rank Rating

CDOT Haz Index

Rating Rating

Draft Template Very High | >20% > 20% >20%

‘ High 14% - 20% 14% - 20% 14% - 20% Time Horizon

‘ Mid Term 1-5Years

‘ Far Term >5 Years

Top GradeDec | CDOT Average . e e
Crossing Location Speeds | Accidents [ Risks | Incident Hazard Hazard Risk Type Time Horizon RS ETD (LD IERE 5,
. . Index Short Term (What can we do here and now?)
Rank Rating Rating Rating

UPRR - KALAMATH STREET | 10 0 16 Opportunity 3. Far-Term Add: 4 quad
UPRR - BRIGHTON . N
BOULEVARD 10 0 17 Opportunity 3. Far-Term Add: Flashing lights
BNSF - WALNUT STREET 20 0 18 Opportunity 3. Far-Term Add: 4 quad
BNSF - WEST BAYAUD .
AVENUE 30 0 19 Opportunity 3. Far-Term Add: 4 quad
UPRR - WEST 1ST AVENUE 10 0 20 Opportunity 3. Far-Term Add: 4 quad
UPRR - WEST 3RD AVENUE | 10 0 21 Opportunity 3. Far-Term Add: 4 quad
UPRR - IRONTON STREET 10 0 22 11% Opportunity 2. Mid-Term Add: Flashing lights
UPRR - BRIGHTON . o
BOULEVARD 10 0 23 Opportunity 3. Far-Term Add: Flashing lights
UPRR - BRIGHTON . N
BOULEVARD 10 0 24 Opportunity 3. Far-Term Add: Flashing lights
UPRR - 47TH AVENUE 10 0 25 10% Opportunity 3. Far-Term Add: Flashing lights
BNSF — WEST COLFAX .
AVENUE 30 0 26 Opportunity 3. Far-Term Add: 4 quad

E-3




Freight Railroad Safety Study

Appendix E — Rail Crossing Risk Register and Menu of Costs

Denver Freight Railroad Safety

. . Risk Criteria

Risk Study and Analysis
CCD Project Risk Rating | GradeDec | CDOT Haz Index
Register Rank Rating Rating Rating
Draft Template Very High | >20% > 20% >20%

‘ High 14% - 20% 14% - 20% 14% - 20% Time Horizon

‘ Mid Term 1-5Years

‘ Far Term >5 Years

Top GradeDec | CDOT Average . e e
Crossing Location Speeds | Accidents [ Risks | Incident Hazard Hazard Risk Type Time Horizon RS ETD (LD IERE 5,
. . Index Short Term (What can we do here and now?)
Rank Rating Rating Rating

UPRR - HAVANA STREET 10 0 27 9% Opportunity 3. Far-Term Add: Flashing lights
UPRR - 47TH AVENUE 10 0 28 8% Opportunity 3. Far-Term Add: Flashing lights
UPRR - HAVANA STREET 10 0 29 8% Opportunity 3. Far-Term Add: Flashing lights
UPRR - 47TH AVENUE 10 0 30 Opportunity 3. Far-Term Add: Flashing lights
UPRR - KINGSTON STREET 10 0 31 Opportunity 3. Far-Term Add: Flashing lights
UPRR - 45TH AVENUE 5 0 32 Opportunity 3. Far-Term Add: Flashing lights
UPRR - YORK STREET 15 0 33 No Threat 3. Far-Term None
RTDC - HAVANA STREET 40 0 34 11% Opportunity 3. Far-Term Add: 4 quad - 60' medians
UPRR - ONEIDA STREET 10 0 35 Opportunity 3. Far-Term Add: Flashing lights
UPRR - 36TH STREET 10 0 36 Opportunity 3. Far-Term Add: Flashing lights
RTDC - MONACO STREET 40 0 37 Opportunity 3. Far-Term Add: 4 quad - 60" medians
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Freight Railroad Safety Study

Appendix E — Rail Crossing Risk Register and Menu of Costs

Denver Freight Railroad Safety|
. . Risk Criteria

Risk Study and Analysis
CCD Project Risk Rating | GradeDec | CDOT Haz Index
Register Rank Rating Rating Rating
Draft Template >20% >20% >20%

‘ High 14% - 20% 14% - 20% 14% - 20% Time Horizon

‘ Mid Term 1-5Years

‘ Far Term >5 Years

Top Risk Response Plan (Mitigation Strategy)

Crossing Location Speeds | Accidents glas:; Risk Type Time Horizon T (TR e E s REE el e
UPRR - 39TH AVENUE 10 0 38 No Threat 3. Far-Term None
RTDC - HOLLY STREET 40 0 39 Opportunity 3. Far-Term Add: 4 quad - 60" medians
RTDC - STEELE STREET 20 0 40 Opportunity 3. Far-Term Add: 4 quad - 60' medians
RTDC - DAHLIA STREET 40 0 41 Opportunity 3. Far-Term Add: 4 quad - 60' medians
UPRR - 42ND AVENUE 10 0 42 No Threat 3. Far-Term None
UPRR - EAST 42ND AVENUE | 10 0 43 No Threat 3. Far-Term None
UPRR - 44TH STREET 10 0 44 No Threat 3. Far-Term None
UPRR - JOSEPHINE STREET 20 0 45 No Threat 3. Far-Term None
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Freight Railroad Safety Study
Appendix E — Rail Crossing Risk Register and Menu of Costs

Denver Freight Railroad Safety|
. . Risk Criteria

Risk Study and Analysis
CCD Project R|5k Rating GradeDec CcDOT Haz Index
Register Rank Rating Rating Rating
Draft Template igh  >20% >20% >20%

‘ High 14% - 20% 14% - 20% 14% - 20% Time Horizon

‘ Mid Term 1-5Years

‘ Far Term >5 Years

Top Risk Response Plan (Mitigation Strategy)

Crossing Location Speeds | Accidents glas:; Risk Type Time Horizon T (TR e E s REE el e
RTDC - ULSTER STREET 40 0 46 No Threat 3. Far-Term None
BNSF - EVANS AVENUE 10 0 47 No Threat 3. Far-Term None
UPRR - 46TH AVENUE 10 0 48 No Threat 3. Far-Term None
RTDC - CLAYTON STREET 20 0 49 No Threat 3. Far-Term None
UPRR - SANDOWN ROAD 10 0 50 No Threat 3. Far-Term None
UPRR - KALAMATH STREET 10 0 51 No Threat 3. Far-Term None
UPRR - KEARNEY STREET 10 0 52 No Threat 3. Far-Term None

E-6
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Appendix E — Rail Crossing Risk Register and Menu of Costs

Denver Freight Railroad Safety
. . Risk Criteria

Risk Study and Analysis
CCD Project Risk Rating | GradeDec | CDOT Haz Index
Register Rank Rating Rating Rating
Draft Template igh  >20% >20% >20%

‘ High 14% - 20% 14% - 20% 14% - 20% Time Horizon

‘ Mid Term 1-5Years

‘ Far Term >5 Years

Top Risk Response Plan (Mitigation Strategy)

Crossing Location Speeds | Accidents glas:; Risk Type Time Horizon T (TR e E s REE el e
BNSF - W FLORIDA AVENUE | 10 0 53 No Threat 3. Far-Term None
UPRR - EAST 47TH AVENUE | 10 0 54 No Threat 3. Far-Term None
UPRR - LIMA STREET 10 0 55 No Threat 3. Far-Term None
UPRR - SANDOWN ROAD 10 0 56 No Threat 3. Far-Term None
UPRR - 51ST AVENUE 10 0 57 No Threat 3. Far-Term None
BNSF - JEWELL AVENUE 10 0 58 No Threat 3. Far-Term None
UPRR - DENARGO STREET 10 0 59 No Threat 3. Far-Term None
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Appendix E — Rail Crossing Risk Register and Menu of Costs

Denver Freight Railroad Safety
Risk Study and Analysis

CCD Project Risk
Register
Draft Template

Risk Criteria

Rating GradeDec
Rank Rating

>20%

‘ High 14% - 20%

Top
Crossing Location Speeds | Accidents | Risks
Rank
UPRR - JASON STREET 10 0 60
UPRR - 37TH AVENUE 10 0 61
BNSF - DAHLIA STREET AT
47TH AVENUE 10 0 62
UPRR - EAST 53RD AVENUE | 10 0 63
UPRR - EAST 45TH AVENUE | 10 0 64
BNSF - JASON STREET
NORTH OF MISSISSIPPI 10 0 65
AVENUE
UPRR - EAST 53RD AVENUE | 10 0 66

CcDOT Haz Index
Rating Rating

>20% >20%

14% - 20% 14% - 20%

8% - 13%

Time Horizon

Near Term <1 Year

Mid Term 1-5Years

Far Term >5 Years

nitpe | Tmeroruon | Sk Resrorsenin (it suen)
No Threat 3. Far-Term None
No Threat 3. Far-Term None
No Threat 3. Far-Term None
No Threat 3. Far-Term None
No Threat 3. Far-Term None
No Threat 3. Far-Term None
No Threat 3. Far-Term None
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Appendix E — Rail Crossing Risk Register and Menu of Costs

Denver Freight Railroad Safety
Risk Study and Analysis

CCD Project Risk
Register
Draft Template

Risk Criteria

Rating GradeDec
Rank Rating

>20%

‘ High 14% - 20%

Crossing Location Speeds | Accidents ;?ST(S
Rank
UPRR - MOLINE STREET 10 0 67
UPRR - 45TH AVENUE 10 0 68
UPRR - EAST 37TH AVENUE | 10 0 69
UPRR - 37TH AVENUE 10 0 70
UPRR - EAST 45TH AVENUE | 10 0 71
UPRR - JOLIET STREET 10 0 72
UPRR - EAST 55TH AVENUE | 10 0 73

CcDOT
Rating

>20%

14% - 20%

8% - 13%

Haz Index
Rating

>20%

14% - 20%

Time Horizon

Near Term <1 Year

Mid Term 1-5Years

Far Term >5 Years

nitpe | Tmeroruon | Sk Resrorsenin (it suen)
No Threat 3. Far-Term None
No Threat 3. Far-Term None
No Threat 3. Far-Term None
No Threat 3. Far-Term None
No Threat 3. Far-Term None
No Threat 3. Far-Term None
No Threat 3. Far-Term None

E-9




Freight Railroad Safety Study

Appendix E — Rail Crossing Risk Register and Menu of Costs

Denver Freight Railroad Safety
Risk Study and Analysis

CCD Project Risk
Register
Draft Template

Risk Criteria

Rating GradeDec
Rank Rating

>20%

‘ High 14% - 20%

Top
Crossing Location Speeds | Accidents | Risks
Rank
BNSF - COLORADO
BOULEVARD SOUTH OF 10 0 74
50TH AVENUE
BNSF - WARNER PLACE 10 0 75
UPRR - EAST 40TH AVENUE | 10 0 76
BNSF - WASHINGTON
STREET 10 0 7
BNSF — BROADWAY -AT
EAST 48TH AVENUE 10 0 78
UPRR - QUEBEC STREET
FRONTAGE 10 0 79
BNSF - UMATILLA NORTH 10 0 80

OF 13TH AVENUE

CcDOT
Rating

>20%

14% - 20%

8% - 13%

Haz Index
Rating

>20%

14% - 20%

Time Horizon

Near Term <1 Year

Mid Term 1-5Years

Far Term >5 Years

nitpe | Tmeroruon | Sk Resrorsenin (it suen)
No Threat 3. Far-Term None
No Threat 3. Far-Term None
No Threat 3. Far-Term None
No Threat 3. Far-Term None
No Threat 3. Far-Term None
No Threat 3. Far-Term None
No Threat 3. Far-Term None
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Appendix E — Rail Crossing Risk Register and Menu of Costs

Denver Freight Railroad Safety
Risk Study and Analysis

CCD Project Risk
Register
Draft Template

Risk Criteria

Rating GradeDec
Rank Rating

>20%

‘ High 14% - 20%

Crossing Location Speeds | Accidents ;?ST(S
Rank
WSSO o
provt PR L
i\l\/l::;b\é\/EST BAYAUD 10 0 83
EII-\IAS(I::E- WEST NEVADA 10 0 84
BNSF - WEST ALASKA PLACE | 10 0 85
BNSF - WEST CUSTER PLACE | 10 0 86
UPRR - EAST 53RD AVENUE | 10 0 87

CcDOT
Rating

>20%

14% - 20%

8% - 13%

Haz Index
Rating

>20%

14% - 20%

Time Horizon

Near Term <1 Year

Mid Term 1-5Years

Far Term >5 Years

nitpe | Tmeroruon | Sk Resrorsenin (it suen)
No Threat 3. Far-Term None
No Threat 3. Far-Term None
No Threat 3. Far-Term None
No Threat 3. Far-Term None
No Threat 3. Far-Term None
No Threat 3. Far-Term None
No Threat 3. Far-Term None
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Appendix E — Rail Crossing Risk Register and Menu of Costs

Denver Freight Railroad Safety
Risk Study and Analysis

CCD Project Risk
Register
Draft Template

Risk Criteria

Rating GradeDec
Rank Rating

>20%

‘ High 14% - 20%

Crossing Location Speeds | Accidents ;?ST(S
Rank
zl(\;ilfr;l FgFREST STREET 10 0 88
vrenAAvENDE |0 |0 89
s TR
EI;?RFT;'LINCOLN STREET 10 0 91
UPRR - EAST 55TH AVENUE | 10 0 92
ST o
i\l\i;[}\é\/EST MAPLE 10 0 94

CcDOT
Rating

>20%

14% - 20%

8% - 13%

Haz Index
Rating

>20%

14% - 20%

Time Horizon

Near Term <1 Year

Mid Term 1-5Years

Far Term >5 Years

nitpe | Tmeroruon | Sk Resrorsenin (it suen)
No Threat 3. Far-Term None
No Threat 3. Far-Term None
No Threat 3. Far-Term None
No Threat 3. Far-Term None
No Threat 3. Far-Term None
No Threat 3. Far-Term None
No Threat 3. Far-Term None
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Appendix E — Rail Crossing Risk Register and Menu of Costs

Denver Freight Railroad Safety|

. . Risk Criteria
Risk Study and Analysis
CCD Project Risk Rating | GradeDec | CDOT Haz Index
Register Rank Rating Rating Rating
Draft Template igh  >20% >20% >20%

‘ High 14% - 20% 14% - 20% 14% - 20%

m 8% - 13% 8% -13%

Crossing Location Speeds | Accidents ;?ST(S
Rank
UPRR - SHOSHONE STREET 10 0 95
UPRR - RIO COURT 10 0 96
UPRR - EAST 53RD AVENUE | 10 0 97
EII:IS\I/:E- NATIONAL WESTERN 10 0 98
DS SATIUENST 15 o g
UPRR - EAST 49TH AVENUE | 10 0 100
UPRR - EAST 35TH PLACE 10 0 101

Time Horizon

Near Term <1 Year

Mid Term 1-5Years

Far Term >5 Years

nitpe | Tmeroruon | Sk Resrorsenin (it suen)
No Threat 3. Far-Term None
No Threat 3. Far-Term None
No Threat 3. Far-Term None
No Threat 3. Far-Term None
No Threat 3. Far-Term None
No Threat 3. Far-Term None
No Threat 3. Far-Term None
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Appendix E — Rail Crossing Risk Register and Menu of Costs

Denver Freight Railroad Safety
Risk Study and Analysis
CCD Project Risk

Risk Criteria

Register Rank Rating
Draft Template >20%
‘ High 14% - 20%
CEEREETE
Top
Crossing Location Speeds | Accidents | Risks
Rank
BNSF - 48TH AVENUE WEST
OF MONROE STREET 10 0 102
BNSF - EAST 50TH AVENUE 10 0 103
BNSF - EAST 50TH AVENUE 10 0 104

Source: HNTB, 2023

Rating GradeDec

CDOT Haz Index

Rating Rating

>20% >20%

14% - 20% 14% - 20%

8% - 13%

Note: Data was compiled from information collected from the FRA GradeDec.Net analysis

Time Horizon

Near Term <1Year
Mid Term 1-5Years
Far Term >5 Years

Risk Type

Time Horizon

Risk Response Plan (Mitigation Strategy)
Short Term (What can we do here and now?)

No Threat 3. Far-Term None
No Threat 3. Far-Term None
No Threat 3. Far-Term None
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High-Level Estimated Crossing Improvement Costs

— I R s S—
— ""IEI"'“I s 5 T5000] [Add pavement markings LS § 10,000
Relocate bells lower on cantilever |is 5 20,000 | :Add pavement striping Jis $ 10,000
[Blank Out Sign s 5 5,000 | Addsigns |is 5 5,000
Exit Signals / Gate lea 5 175,000 | |Add convex mirmor ILs 3 5,000
Pre-Signals / Queus-Cutter Signals [EA ] 125,000 | Remove pavement striging/marking lis § 5,000
Preemption IN/a Location Specific Relocate signs ILs ¢ 5,000
Detection T Location Specific Add Wayfinding Signage s 5 5,000
Remove platform tactile waming strip & add curb |is $ 20,000
Add HiViz LED Crosswalk Lighti LS 5 25,000
] 5,000
P 20,000 | Extend/Add cable/picket fencing L § 8,000
Add "No Pedestrian” tubular railing |us $ 5,000
g 1,500,000 | |Upgrade pedestrian channelization railing ILs 5 50,000
_ " Roadwa Intertrack Fencing / ROW Fencing LF 5 5
Reprofile Road Crossing 5 $120,000 | Pedestrian € ith E ' PAIR  |$ 50,000
Resurface Roadway/restripe L5 § ! $ -
Replace/raise curb/repair asphalt LS s
Widen walkway s S : o
Minor grading LS L]
Replace track panel rubber filler [ Patch asphalt voids LS s 10,000
Add tactile warning mats/strips LS 5 5,000
amine « Minor crossing upgrades - $175,000 (est.)
Add Street Lights LS 5 20,000 » Full Grade Separation - $100m (est.)
safety 8 « Crash Barrier Protection (per 100°) - $5,130 (per LF) (est.)
5GL TK Approach Embankment w/Retaining Wall-High Impact Barrier LF 5 5,129 . paration (Tren -82
mmmmmMManlqwﬂhHglmmer LF s 9,424 ook o DN = WK (e 20 B
Extend Median LS 5 25,000
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Appendix F — Denver Trespassing Records

B MG, TGN MM e e

4/18/2021  UP 20-29 Non-Fatal Class 1 PM  Assaulted by Cut/laceration/abrasion, Walking 39.803849 -104.962583
other injuries to multiple body
part of relatively equal
severity.
3/20/2021  RTDC Unknown Fatal Class3  AM  Struck by on- Fatally injured, injuries SOUTHBOUND TRAIN 4051/52, 4061/62, TRIP 244, STRUCK AND FATALLY INJURED = Standing 39.771819 -104.90207
track to multiple body part of A TRESPASSER JUST NORTH OF THE NORTHBOUND QUEBEC STREET CROSSINGON
equipment relatively equal severity. TRACK 2, MP 5.9. CASE CURRENTLY UNDER INVESTIGATION. AGE UNKNOWN
1/17/2021 UP 30-39 Fatal Class 1 PM  Aggravated pre- Fatally injured, internal Laying 39.737787 -105.010188
existing injuries.
condition
12/2/2020 UP 40-59 Fatal Class 1 AM  Aggravated pre- Fatally injured, internal Lying down 39.71438  -104.99926
existing injuries.
condition
9/26/2020 RTDC 40-59 Fatal Class 3 AM  Struck by on- Fatally injured, injuries SOUTHBOUND TRAIN 4003/04, 4029/30, TRIP 114 STRUCK AND FATALLY INJURED Lying down 39.77132  -104.88564
track to multiple body part of A TRESPASSER UNDER THE SAND CREEK BRIDGE, MP 6.74. CASE CURRENTLY
equipment relatively equal severity. UNDER INVESTIGATION.
8/15/2020  BNSF 40-59 Fatal Class 1 AM  Stabbing, Fatally injured, injuries TRESPASSER STABBED BNSF POLICE OFFICER WITH A KNIFE. TRESPASSER WAS Using, other 39.778551 -104.976865
knifing, etc. to multiple body part of FATALLY INJURED.
relatively equal severity.
6/26/2020 RTDC 60+ Fatal Class 3 PM | Highway-rail Fatally injured, injuries INDIVIDUAL RODE BICYCLE AROUND CROSSING WARNING DEVICES INTO ACTIVE Riding 39.772035 -104.903477
collision/impact to multiple body part of CROSSING AND WAS STRUCK BY NORTHBOUND TRAIN 4058/57, 4020/19, TRIP
relatively equal severity. 185. INDIVIDUAL AGE IS UNKNOWN.
4/6/2020 RTDC 60+ Non-Fatal | Class3 ~ AM  Slipped, fell, Bruise/contusion, TRESPASSER CLIMBED ONTO THE OUTSIDE OF THE END OF SOUTHBOUND TRAIN = Standing 39.771876 -104.902321
stumbled, other injuries to multiple body 4014 AND FELL OFF WHILE THE TRAIN WAS TRAVELLING.
part of relatively equal
severity.
1/13/2020 UP 30-39 Non-Fatal Class 1 AM  Rubbed, Cut/laceration/abrasion, Standing 39.769262 -104.975984
abraded, etc. hand.
10/12/2019 RTDZ 40-59 Fatal Class 3 AM  Struck by on- Fatally injured, PEDESTRIAN/TRESPASSER ASSISTING IN PUSHING/PULLING GROCERY CART OVER Jumping onto | 39.7147 -104.9968
track unspecified CROSSING/TRACKS; CART BECAME STUCK ON UP TRACKS WHEN DEVICES
equipment ACTIVATED. ONE TRESPASSER EXITED TO WEST, THE FATALITY RAN TO THE EAST
AND IN FRONT OF THE LIGHT-RAIL TRAIN. DOA BY DENVER PARAMEDICS.
10/7/2019 RTDC Unknown Non-Fatal Class3 PM  Electrical shock Electrical shock/burn, INDIVIDUAL (AGE UNKNOWN) WAS WASHING WINDOWS FOR ADJACENT Lifting other 39.753429 -105.00048
due to contact injuries to multiple body BUILDING WHEN THE EXTENSION POLE HE WAS US ING MADE CONTACT WITH THE = material
with 3rd rail, part of relatively equal OVERHEAD CATENARY SYSTEM.
catenary, severity.
pantograph
5/28/2019  BNSF 20-29 Non-Fatal Class1  AM  Struck by on- Amputation, toes. TRESPASSER WAS INJURED WHEN STRUCK BY TRAIN. Laying 39.767439 -104.991391

track
equipment
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2/6/2019

9/1/2018

7/11/2018

3/23/2018

11/18/2017

10/29/2017

5/5/2017

2/27/2017

11/6/2016

10/2/2016

9/25/2016

9/13/2016

6/3/2016

2/9/2016

RTDC

BNSF

RTDC

RTDC

RTDC

up

BNSF

BNSF

BNSF

BNSF

BNSF

BNSF

13-19

20-29

13-19

40-59

60+

Unknown

13-19

20-29

40-59

40-59

20-29

20-29

40-59

20-29

Fatal

Non-Fatal

Non-Fatal

Non-Fatal

Non-Fatal

Non-Fatal

Non-Fatal

Non-Fatal

Non-Fatal

Non-Fatal

Fatal

Fatal

Non-Fatal

Fatal

Class 3

Class 1

Class 1

Class 1

Class 3

Class 3

Class 3

Class 1

Class 1

Class 1

Class 1

Class 1

Class 1

Class 1

AM

PM

AM

PM

PM

AM

AM

PM

PM

PM

AM

AM

PM

PM

Struck by on-
track
equipment

Lost balance

Struck by on-
track
equipment

Caught,
crushed,
pinched, other.
Struck by on-
track
equipment
Slipped, fell,
stumbled, other

Struck by on-
track

equipment
Bitten by
animal

Slipped, fell,

stumbled, other

Slipped, fell,
stumbled, other

Struck by on-
track
equipment

Struck by on-
track
equipment

Struck by on-
track
equipment
Slipped, fell,
stumbled, other

Fatally injured, injuries
to multiple body part of
relatively equal severity.

Cut/laceration/abrasion,
injuries to multiple body
part of relatively equal
severity.

Crushing injury,
hips/buttocks/pelvis.

Crushing injury, lower

leg.

Amputation,
thumb/finger.

Cut/laceration/abrasion,
knee.

Fracture, skull/scalp.

Animal/snake/insect
bite, external injuries.

Fracture, lower leg.

Cut/laceration/abrasion,
skull/scalp.

Fatally injured, injuries
to multiple body part of
relatively equal severity.

Fatally injured, injuries
to multiple body part of
relatively equal severity.

Bruise/contusion,
elbow.

Fatally injured, injuries
to multiple body part of
relatively equal severity.

NORTHBOUND TRAIN 4019/20, 4027/28, TRIP 243, STRUCK AND FATALLY INJURED
A TRESPASSER JUST NORTH OF THE SOUTHBOUND QUEBEC STREET CROSSING ON
THE QUEBEC STREET BRIDGE, MP 5.85. CASE CURRENTLY UNDER INVESTIGATION.

TRESPASSER WAS INJURED AFTER CRAWLING UNDER THE TRAIN.

INDIVIDUAL WAS AN ELDERLY FEMALE SUFFERING FROM ALZEIMERS AND
DEMENTIA WHO WANDERED AWAY FROM HER CAR.

TRESPASSER TRIPPED ON RAIL CAUSING HIM TO FALL AND SCRAPE HIS KNEES.
TRESPASSER WAS TAKEN TO DENVER

Lying down

Climbing
over/on

Crossing or
crawling under

Walking

Laying

Walking

Sitting

Arresting/

apprehending/

subduing

Climbing
over/on

Climbing
over/on

Laying

Laying

Sitting

Jumping from

39.771937

39.771409

39.690422

39.764965

39.847466

39.753429

39.768669

39.76925

39.755765

39.76842

39.824618

39.701489

39.746895

39.747813

-104.902634

-104.973419

-104.989674

-104.98379

-104.673781

-105.00048

-104.976657

-104.97648

-105.003186

-104.990051

-105.032857

-104.990871

-105.01354

-105.012124
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INCDTNO
PR0322103

PR0222118

PR0222115

PR0222115

PR0222114

PR0222108

1121GP032

0321GP007

1220ME019

PR0920108

0920GP014

0720GP033

PR0720102

0620GP016

PR0620106

PR0520113

YR
22

22

22

22

22

22

21

21

20

20

20

20

20

20

20

20

MTH DY
3 6

2 21
2 18
2 18
2 18
2 12
11 17
3 6

12 29
9 17
9 16
7 9

7 9

6 18
6 13
5 21

HR MIN
3 0
2 15
5 30
5 30
4 35
7 22
7 8
5 45
8 21
3 15
2 16
9 30
9 30
6 26
11 30
6 O

AMPM CARSHZD TRNSPD TYPSPD RAILROAD SUBDIV

AM

PM

PM

PM

AM

AM

PM

AM

AM

PM

PM

AM

AM

AM

PM

PM

0

3

10

E

BNSF

BNSF

BNSF

BNSF

BNSF

BNSF

up

up

up

BNSF

up

up

BNSF

up

BNSF

BNSF

BRUSH

BRUSH

BRUSH

BRUSH

BRUSH

FRONT
RANGE
MOFFAT
TUNNEL SUB

MOFFAT
TUNNEL SUB

MOFFAT
TUNNEL SUB

FRONT
RANGE
MOFFAT
TUNNEL SUB

BRUSH BNSF

BRUSH
MOFFAT
TUNNEL SUB
BRUSH

BRUSH

MILEPOST
541.3

540.4

541.3

541.3

540.3

0.8

3.02

3.22

2.29

0.6

2.9

537.65

540.6

2.45

541.1

540.8

NARR1

Y-DEN5131-05 DERAILED 1 LOCOMOTIVE WHILE OPERATING LIGHT LOCOMOTIVES IN YARD TRACK 317 DUE TO
FAILURE TO CONTROL SHOVE MOVE IN TURN RUNNING OVER A DERAIL. NO HAZARDOUS MATERIALS WERE
RELEASED.

Y-DEN1031-21 DERAILED 5 RAILCARS WHILE PULLING OUT OF YARD TRACK 138 DUE TO OVERLOADED RAILCAR
WITHSCRAP METAL FALLING FROM RAILCAR. NO HAZARDOUS MATERIALS WERE RELEASED.

Y-DEN1012-18 IMPACTED THE E-CRDSCMO0-03 WHILE SHOVING YARD TRACK 541 DUE TO FAILURE TO CONTROL
SHOVEMOVEMENT AND RADIO COMMUNICATION FAILURE TO COMPLY. CAR COUNTS DID NOT STOP MOVEMENT
PRIORTO IMPACT. RESULTED IN ATOTAL OF 5 RAILCARS DERAILED. NO HAZARDOUS MATERIALS WERE RELEASED.
Y-DEN1012-18 IMPACTED THE E-CRDSCMO0-03 WHILE SHOVING YARD TRACK 541 DUE TO FAILURE TO CONTROL
SHOVEMOVEMENT AND RADIO COMMUNICATION FAILURE TO COMPLY. CAR COUNTS DID NOT STOP MOVEMENT
PRIOR TO IMPACT. RESULTED IN ATOTAL OF 5 RAILCARS DERAILED. NO HAZARDOUS MATERIALS WERE RELEASED.
Y-DEN3031-17 DERAILED 6 RAILCARS WHILE PULLING IN YARD TRACK 104 DUE TO TRACK WIDE GAGE DUE TO
WORNRAILS. NO HAZARDOUS MATERIALS WERE RELEASED.

H-DENLAU1-11 DERAILED 7 RAILCARS WHILE SHOVING YARD TRACK 323 DUE TO EXCESSIVE LATERAL DRAWBAR
FORCEON A CURVE. NO HAZARDOUS MATERIALS WERE RELEASED.

YDV71-R ESTABLISHED A RCL ZONE ON THE NORTH END OF THE YARD ZONE 2, 2B AND 3 AT 1845 AND WAS
SWITCHING ON THE NORTH END OF NORTH YARD AFTER SETTING OUT A SINGLE CAR INTO TRACK 13. THE CREW
THEN WENTINTO TRACK 17 THINKING THAT THEY WERE LINED INTO THEIR ZONE. CREW PULLED OUT 22 LOADS
AND 4 EMPTIES.THE YDV71R WAS LINED TOWARDS THE NORTH LEAD INSTEAD OF INTO ZONE, SO ONCE CREW
PULLED NORTH, THEYRAN THRU THE HIGH STAND SWITCH NEXT TO 37 BLOCK AND FAILED TO CONTROL THEIR
TRAIN IN ACCORDANCE WITHSIGNAL INDICATION (RUNNING A RED BLOCK). WHEN THE CREW STARTED THEIR
SHOVE, DERAILING 3 CARS AS ARESULT OF THE RUN THRU SWITCH.

MNYGR-06 CREW WAS GOING TO PUT THEIR POWER ON THEIR TRAIN. WHILE TRAVERSING THE NUMBER 4
SWITCH AT THE NORTH END, THE SWITCH MOVED UNDER THE LOCOMOTIVE RESULTING IN THE REAR OF THE
LOCOMOTIVE UP7845 STARTING TO GO DOWN ANOTHER TRACK, AND DERAILING.

WHILE MOVING LOCOMOTIVES INSIDE THE CIRCLE AT NORTH YARD, TWO LOCOMOTIVES DERAILED WHILE
MOVING OVERA BROKEN SWITCH POINT.

Y-DENO0311-17 DERAILED 5 RAILCARS WHILE SHOVING YARD TRACK 354 DUE TO TOO RAPID ADJUSTMENT OF
THROTTLE POWER. NO HAZARDOUS MATERIALS WERE RELEASED.

LDVO08-16, AFTER CLEARING FIVE CROSSOVERS, THE CREW WALKED THE AIR TEST FROM THE REAR TO HEAD END
ONBOTH SIDES OF THE TRAIN. ONCE THE AIR TEST WAS COMPLETED, THEY DEPARTED NORTH, ONTO DENVER
BELTLINE. THE TRAIN TRAVELED APPROXIMATELY 1,388 FEET, WHEN THE TRAIN WENT INTO THE EMERGENCY,
DERAILING THE BNSF490482 AND THE BNGX31136. THE CAUSE OF THE DERAILMENT WAS DETERMINED TO BE A
MECHANICAL BLUEFLAG THAT HAD WEDGED UNDERNEATH AND CAUSED THE CARS TO LEAVE THE RAIL.

UP TRANSFER JOB YDV22-09 WAS PULLING INTO BNSF TRACK 146 AND DERAILED 6 RAILCARS DUE TO BROKEN
RAIL.ASPHALT WAS RELEASED FROM ONE OF THE CARS. BNSF REPORTED $35,000 IN TRACK DAMAGE. CAR#: CTCX
207857 ASPHALT, 20,000 GAL.

FOREIGN TRAIN F-TUPBN1-09 DERAILED 6 RAILCARS WHILE PULLING INTO YARD TRACK 146 DUE TO TRACK
BROKENRAIL. APPROXIMATELY 20,000 GALLONS OF ASPHALT WAS RELEASED FROM 1 RAILCAR.

MNYGR-18 WAS SHOVING THEIR POWER WESTWARD ON THE SOUTH LEG OF THE WYE. TWO UNITS PASSED POD
WHEN THE THIRD UNIT DERAILED AXLE 5 AND 6. APPROXIMATELY A FOOT PRIOR TO THE POD HAD BROKEN RAIL.
H-DENPUE1-13 DERAILED 9 RAILCARS WHILE SHOVING YARD TRACK 2005 DUE TO TRACK WIDE GAGE. NO
HAZARDOUS MATERIALS WERE RELEASED.

Y-DEN2071-21 DERAILED 6 RAILCARS WHILE SHOVING YARD TRACK 132. NO HAZARDOUS MATERIALS WERE
RELEASED. CAUSE WAS DETERMINED TO BE EXCESSIVE COUPLING SPEED.
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INCDTNO
0420GP031

0420GP010

PR0320115

3282002

PR1219106

PRO819111

0419GP037

PR0319104

PR0119120

PR0119120

PR0119103

1118DV009

YR MTH DY HR MIN AMPM CARSHZD TRNSPD TYPSPD RAILROAD SUBDIV

20

20

20

20

19

19

19

19

19

19

19

18

4

12

11

28

28

28

12

27

16

14

22

22

22

5

11

13

18

15

15

30

14

45

15

15

45

35

PM

PM

AM

AM

PM

AM

AM

AM

PM

PM

PM

PM

0

5

E

up

up

BNSF

DRIR

BNSF

BNSF

upP

BNSF

BNSF

BNSF

BNSF

up

MOFFAT
TUNNEL SUB

MOFFAT
TUNNEL SUB

DENVER
ROCK
ISLAND
STOCKYARDS

FRONT
RANGE
BRUSH

MOFFAT

TUNNEL SUB

BRUSH

BRUSH

BRUSH

FRONT
RANGE

GREELEY
SUB

MILEPOST

3.1

3.15

0.5

540.9

2.45

541.5

540.3

540.3

0.7

2.63

NARR1

YDV21-28, AFTER DOUBLING 12 TRACK WITH 36 CARS TO 18 TRACK, PULLED PAST 37 BLOCK AND LINED THE
SWITCH FOR THEIR MOVEMENT TOWARDS THE LOW SIDE OF TRACKS. THE FOREMAN WALKED TO THE
CLEARANCE CONE AT THE NORTH END OF 2 TRACK, AND THE BRAKEMAN GOT A RIDE TO THE SOUTH END OF 2
TRACK TO PROTECT THE SHOVE. THE REAR CAR WAS A LOADED LUMBER FLAT THAT WAS NOT RIDEABLE. THE
FOREMAN STARTED THE SHOVE INTO 2 TRACK AND THE BRAKEMAN TOOK OVER ONCE THE CARS WERE IN 2
TRACK. AT APPROXIMATELY 1713, WHEN THE BRAKEMAN GAVE A 15 CAR COUNT, THE FOREMAN NOTICED THE
CARS HAD DERAILED AND IMMEDIATELY TOLD THEIR ENGINEER TO STOP. AFTER INVESTIGATING, IT HAS BEEN
DETERMINED THE CAUSE OF THE DERAILMENT WAS A BOLTSTUCK IN THE MIDDLE OF THE FROG THAT SPLITS
TRACKS 1, 2,3 AND 4, 5,6, 7 ON THE NORTH END. A TOTALOF 5 EMPTY RAILCARS DERAILED.

YDV21-08, LEAD LOCOMOTIVE UP1510, WAS SHOVING A CUT OF CARS INTO ONE TRACK. CARS 9 - 12 FROM
NORTHEND DERAILED ON FROG AND GUARD RAIL. DERAILMENT DAMAGED LEAD FROM 1 THROUGH 7 TRACKS. 1
DRUG POSITIVE - NOT DETERMINED TO BE A CAUSAL FACTOR.

Y-DEN3051-27 DERAILED 6 RAILCARS WHILE PULLING INTO FOREIGN YARD TRACK 1 DUE TO TRACK DEFECTIVE OR
MISSING CROSSTIES. NO HAZARDOUS MATERIALS WERE RELEASED.

THE BNSF CREW WAS PULLING THE DRIR OUT BOUND BACK TO THEIR YARD WHEN THEY DERAILED 6 CARS. THE
CREWWAS PULLING THE CARS TO THE SINGLE POINT DERAIL AND STOPPED ONLY USING THE BRAKES OF THE
LOCOMOTIVETO DROP THE CONDUCTOR THERE TO CLOSE AFTER PASSING WHICH CAUSED THE CARS TO
ABRUPTLY BANG INTO EACHOTHER CLOSING THE SLACK FROM ALL THE DRAFT GEARS OF THE CARS. THE POINT
OF DERAILMENT WAS CLOSE TOMID CONSIST WHERE THE HIGH SIDE RAIL WAS ROLLED DUE TO THE LOADED CARS
BANGING TOGETHER, THEY THEN PULLED AHEAD FOR 250+- FT WITH THE WHEELS OF THE LOCOMOTIVE
SPINNING AS THERE ARE MARKS TO PROVE IT ALONG WITH SAND ON THE RAIL.

RCO Y-DEN2012-12 DERAILED 1 RAILCAR WHILE INTO YARD TRACK 209 DUE TO TRACK SWITCH POINT GAPPED.
NO HAZARDOUS MATERIALS WERE RELEASED.

Y-DEN3051-26 DERAILED 3 RAILCARS WHILE SHOVING YARD TRACK 103 DUE TO CROSS LEVEL OF TRACK
IRREGULAR.NO HAZARDOUS MATERIALS WERE RELEASED.

YDV68R-16 TRANSFERRED ZONE TO THE YDV72R-16 AT 0959. AT APPROXIMATELY 1114 CREW WAS NOTIFIED
THEY WERE ON THE GROUND. CREW WALKED UP TO THE HEAD END. THEY HAD ZONE 2, 2A AND 3, AND FOUND
A DERAIL SOUTH SIDE OF NUMBER FIVE CROSSOVER INSIDE OF AN ACTIVE ZONE. CREW HAD PREVIOUSLY
TRAVERSED THE SWITCHES. TWO ENGINES AND ONE CAR DERAILED.

K-PUEPUE1-14 DERAILED 2 LOCOMOTIVES WHILE OPERATING LIGHT LOCOMOTIVES IN YARD TRACK 316 DUE TO
ICE AND SNOW BUILDUP ON TRACK. NO HAZARDOUS MATERIALS WERE RELEASED.

RCO Y-DEN2062-22 DERAILED 2 RAILCARS THAT IN TURN IMPACTED A CUT OF RAILCARS IN ADJACENT TRACK
WHILESHOVING YARD TRACK 130 DUE TO A SWITCH BEING IMPROPERLY LINED UNDER RAILCARS. NO
HAZARDOUS MATERIALS WERE RELEASED.

RCO Y-DEN2062-22 DERAILED 2 RAILCARS THAT IN TURN IMPACTED A CUT OF RAILCARS IN ADJACENT TRACK
WHILESHOVING YARD TRACK 130 DUE TO A SWITCH BEING IMPROPERLY LINED UNDER RAILCARS. NO
HAZARDOUS MATERIALS WERE RELEASED.

Y-DEN2051-02 DERAILED 5 RAILCARS WHILE PULLING INTO YARD TRACK 354 DUE TO EXCESSIVE BUFFERING OR
SLACK ACTION. NO HAZARDOUS MATERIALS WERE RELEASED.

AFTER FINISHING THEIR SHOVE INTO 802 THE ZLADV-21 LINED UP TO SHOVE 803 WITH THE CONDUCTOR RIDING
THE POINT AS THEY WERE SHOVING WITH 4 UNITS AND 4 CARS AND 14 LBS OF AUTOMATIC BRAKES INTO THE
TRACK, THE ENGINEER NOTICED HIS SPEED DECLINING AND THROTTLED UP FROM NOTCH 2 TO NOTCH 4, AFTER
GETTING A WHEEL SLIP WARNING HE THROTTLED DOWN AND BROUGHT THE TRAIN TO A STOP. THE REAR THREE
LOCOMOTIVES AND SUBSEQUENT AUTORACK DERAILED. NO INJURIES.
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0718DV002

0718DV002

0518DV021

0518DV021

PR0418113

0318DV003

0318DV003

PR0118109

HNTB, 2023

Note: Data was compiled from information provided by UPRR and BNSF
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SUB
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2.36
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2.14

2.14

540.4

YDE36R-02, WAS PULLING OUT OF TRACK 5 AND DERAILED THE LEADING AXLE ON CAR GBRX700009, DUE TO A
BROKEN RAIL IN THE TRACK 5 SWITCH. THE CREW PROCEEDED TO SHOVE NORTHWARD INTO TRACK 8, WHICH
CAUSED THE REST OF THE AXLES TO DERAIL. 2 ADDITIONAL CARS WHICH STRUCK ON ADJACENT TRACK 3. 1 DRUG
POSITIVE -- NOT DETERMINED TO BE A CAUSAL FACTOR.

YDE36R-02, WAS PULLING OUT OF TRACK 5 AND DERAILED THE LEADING AXLE ON CAR GBRX700009, DUE TO A
BROKEN RAIL IN THE TRACK 5 SWITCH. THE CREW PROCEEDED TO SHOVE NORTHWARD INTO TRACK 8, WHICH
CAUSED THE REST OF THE AXLES TO DERAIL. 2 ADDITIONAL CARS WHICH STRUCK ON ADJACENT TRACK 3. 1 DRUG
POSITIVE -- NOT DETERMINED TO BE A CAUSAL FACTOR.

YDV25-26 WAS SHOVING 87 CARS INTO TRACK 2 AND HAD TRAVERSED THE CROSSING WHEN 4 CARS DERAILED
AND THE MOVE CAME TO A STOP. THE UP5487 WAS ON AN ADJACENT TRACK AND WAS DAMAGED WHEN THE
TILX305078 DERAILED.

YDV25-26 WAS SHOVING 87 CARS INTO TRACK 2 AND HAD TRAVERSED THE CROSSING WHEN 4 CARS DERAILED
AND THE MOVE CAME TO A STOP. THE UP5487 WAS ON AN ADJACENT TRACK AND WAS DAMAGED WHEN THE
TILX305078 DERAILED.

Y-DEN1031-19 DERAILED 8 CARS DUE TO IMPROPER TRAIN HANDLING. NO HAZARDOUS MATERIALS WERE
RELEASED.

YDE22R-04 WAS SWITCHING ON THE SOUTH END OF THE LEAD TRACK AND HAD A HANDLE OF 13 CARS. THEY
PROCEEDED INTO TRACK 406, RELEASED THREE CARS, FOLLOWED BY A CUT OF TWO CARS. SPEED WAS 3 MPH,
THERE WERE FIVE HANDBRAKES TIED ON THE NORTH END OF TRACK 406, PER SUPERINTENDENT BULLETIN.
SUBSEQUENTLY THE YDE54R-04 WAS SWITCHING ON THE NORTH END OF THE YARD IN TRACK 411 AND PULLING
NORTH LINED OUT OF THE LEAD THROUGH TRACK 410, WHEN YDE54R-04 WENT INTO EMERGENCY. UPON
INSPECTION DISCOVERED THEY WERE STRUCK BY A ROLL OUT FROM TRACK 406. IMPACT OCCURRED WHEN CAR
ADMX16956 STRUCK CAR TILX257071, CAUSING A DERAILMENT OF SIX CARS.

YDE22R-04 WAS SWITCHING ON THE SOUTH END OF THE LEAD TRACK AND HAD A HANDLE OF 13 CARS. THEY
PROCEEDED INTO TRACK 406, RELEASED THREE CARS, FOLLOWED BY A CUT OF TWO CARS. SPEED WAS 3 MPH,
THERE WERE FIVE HANDBRAKES TIED ON THE NORTH END OF TRACK 406, PER SUPERINTENDENT BULLETIN.
SUBSEQUENTLY THE YDE54R-04 WAS SWITCHING ON THE NORTH END OF THE YARD IN TRACK 411 AND PULLING
NORTH LINED OUT OF THE LEAD THROUGH TRACK 410, WHEN YDE54R-04 WENT INTO EMERGENCY. UPON
INSPECTION DISCOVERED THEY WERE STRUCK BY A ROLL OUT FROM TRACK 406. IMPACT OCCURRED WHEN CAR
ADMX16956 STRUCK CAR TILX257071, CAUSING A DERAILMENT OF SIX CARS.

RCO Y-DEN1142-15 DERAILED 4 RAILCARS WHILE PULLING OUT OF YARD TRACK 146 DUE TO BROKEN RAIL. NO
HAZARDOUS MATERIALS WERE RELEASED.
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Table H-1. Tier Il Facilities

Name ‘ Address
Thermofluids Denver 4845 Forest Street Denver, CO 80022 USA
General Shale Brick Inc. Plant #60 1845 West Dartmouth Avenue
ChemTrade Solutions 5075 East 50t™. Avenue Denver, CO 80216 USA
Mountain Cement Company 1630 35 Street Denver, CO 80216 USA
Safeway Denver Milk Plant 4301 Forest Street Denver, CO 80216 USA
Airgas USA LLC 2455 South Platte River Drive Denver, CO 80223 USA
US Mix Co 112 South Santa Fe Drive Denver, CO 80223 USA
AMERICAN BUILDING SUPPLY 5025 Florence Street Unit D Denver, CO 80238 USA
Colorado Salt Products 3910 Joliet Street Denver, CO 80239 USA

Note: See Figure 4-2 for locations of Tier Il Facilities in the main document.
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