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1. Introduction
Salt Lake City Transportation Division initiated a task order with Kimley-Horn and Associates, Inc. to
prepare a screening analysis of the Rio Grande Plan (RGP). The purpose of this analysis is to evaluate
– in very general terms – what it would take to underground the heavy rail track utilized by FrontRunner
and Union Pacific, between approximately 1300 S and 300 N.

This screening analysis will not make a recommendation but will identify key issues and provide decision-
makers preliminary information about the costs and benefits of such an undertaking so that they may
decide whether the concept merits further detailed study.

This analysis evaluates the potential size of the train box (depth, width, horizontal limits), its potential
impacts on intersections up- and downstream of the train box, potential impacts to the existing floodplain
and underground utilities and other physical factors, and the potential of freeing up land for development.
The analysis will prepare a rough order of magnitude cost estimate for the train box concept.

This Findings Memorandum presents background information, design criteria, a conceptual alignment,
and summarizes stakeholder input on the major issues that will require further detailed analysis and
evaluation should Salt Lake City decide to advance The RGP to additional planning and feasibility
analysis.

2. Background Information
2.1. The Rio Grande Plan
The RGP1 is a concept proposal prepared by Salt Lake area residents to realign heavy rail freight (UPRR),
regional commuter rail (FrontRunner), and Amtrak track under a reconstructed 500 W, by way of a “train
box.” Because 500 W is a historical rail corridor, The RGP states that “no major relocations or acquisitions
of property would be necessary” to restore rail service to the corridor. Additionally, The RGP states that
relocation of UPRR rail and yard would open 75 acres of industrial land for re-development. The RGP
vision is illustrated in Figure 2.

The centerpiece of the RGP is the historic Rio Grande Depot, which would be restored and repurposed
to become the hub of transit in the city and region. This new depot would accommodate UPRR, UTA,
Amtrak, and as well regional rail services such as TRAX light rail.

The Rio Grande Depot would replace the Salt Lake Central station and UTA TRAX would be re-aligned
to access the depot directly.

The basis for RGP is rooted in improving transportation safety and efficiency between the east and west
sides of Salt Lake City, opening the land to re-development, and creating a high-capacity transportation
hub.

1 The Rio Grande Plan, introduced in 2020, is authored by Christian Lenhart, a Transportation Engineer and
Cameron Blakely, an Urban Designer. For more information about The Rio Grande Plan please see:
https://riograndeplansaltlakecity.org/
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Figure 1, extracted from The RGP document, shows key issues that form the basis and justification for
the project:

�x Improve east-west mobility
�x Eliminate current at-grade rail crossings
�x Improve pedestrian safety at Salt Lake Central as well as at at-grade railroad crossings
�x Provide opportunities for redevelopment

According to the RGP, the project area is a “maze of dead-ends and one-way streets that is confusing,
uninviting, and which has stifled new developments in a city that is otherwise bursting with growth,” which
the train box and associated development seeks to repair.



Findings Memorandum 9

Source: Rio Grande Plan Redevelopment Proposal, Lenhart and Blakely, 2020, https://drive.google.com/file/d/1jwAW8DEc0WZXguTWE1qA6tZJWQkXoRY-/view

Figure 1: RGP Vision
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Source: Rio Grande Plan Redevelopment Proposal, Lenhart and Blakely, 2020, https://drive.google.com/file/d/1jwAW8DEc0WZXguTWE1qA6tZJWQkXoRY-/view

Figure 2: RGP
Justification
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2.2. Project Analogs
The RGP identifies the Reno ReTRAC and the Denver Union Station re-development as precedent
projects for the Rio Grande train box (Figure 3). These two projects, along with the Mid-Corridor Trench
portion of the Los Angeles Alameda Corridor project, were used as comparable projects when analyzing
design elements and potential costs for the train box.

Figure 3: RGP Precedent Projects

Source: Rio Grande Plan Redevelopment Proposal,
https://drive.google.com/file/d/1jwAW8DEc0WZXguTWE1qA6tZJWQkXoRY-/view

2.2.1. Denver Union Station

The Denver Union Station redevelopment involved restoring the historic Denver Union Station, creating
a robust regional transit hub, and dedicating dozens of acres of land for redevelopment. Key elements
include:

�x Restored Union Station
�x Underground bus depot
�x Reconstructed light rail station
�x 42 acres of new mixed-use urban development
�x $500 million cost (2014) ($~645M in 2023 dollars)
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2.2.2. Reno ReTRAC
The Reno ReTRAC project involved trenching freight rail tracks through downtown Reno, Nevada. Figure
4 is an aerial image of the project. Key elements include:

�x 2 mainline tracks
�x 1.75-mile-long, 54-foot-wide by 33-foot-deep trench
�x Revitalized historic depot
�x New public space on capped sections of the trench
�x 100 acres of land acquired by the city for redevelopment
�x 4-year construction
�x $300 million cost (2006) ($~450M in 2023 dollars)

The purpose of the project was to allow trains to move faster by removing conflicts with surface streets
in downtown Reno, NV.

Figure 4: Example image, Reno ReTRAC

2.2.3. Alameda Corridor Mid-Corridor Trench
The Alameda Corridor Mid-Corridor Trench involved trenching freight rail tracks between the Port of Long
Beach and downtown Los Angeles. Key elements include:

�x 3 mainline tracks
�x 10-mile-long, 51-foot-wide by 33-foot-deep trench
�x Eliminated 30 at-grade crossings
�x Included 20 miles of adjacent roadway reconstruction
�x 3-year construction
�x $800 million cost (2001) ($~1.4B in 2023 dollars)
�x Annual operations and maintenance budget of $160,000/mile of track
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Figure 5: Example images, Alameda Corridor Mid-Corridor Trench

2.3. Existing Conditions
Current conditions on 500 W, where the train box would be relocated, are illustrated in Figure 6 and
Figure 7. The corridor is illustrated in two segments:

�x South Segment: 400 S to 600 N
�x North Segment: 1500 S to 400 S

Note that information obtained from the stakeholder meetings and from the development of design
criteria resulted in a design concept that increases the lengths of transition from the train box to existing
alignments to the south, west, and north, as compared to the RGP.

This section of the report considers the existing conditions within that area of potential impacts of the
Rio Grande train box. Table 1 summarizes impacts to public infrastructure. Table 2 includes images
from existing 500 W.

Table 1: 500 W Conditions

Impacted Infrastructure Element North Segment South Segment

Unsignalized intersections 4 5

Signalized Intersections 1 3

Residential Access 13 3

Commercial Access 14 21

At-Grade Railroad Crossing 9 2

Overpass/Bridge 3 5
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Figure 6: South Segment Existing Features – 1500 S to 400 S
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Figure 7: North Segment Existing Features – 400 S to 600 N



Findings Memorandum 16

Table 2: Current Conditions (500 W)

I-15 Overpass over 500 W (950 S / 500 W).
The train box concept cross-section would
impact the existing piers. The bridge will have
to be replaced to allow for the larger track
section. Due to heavy traffic on I-15, the bridge
would require phased construction to maintain
traffic during the reconstruction. Additional
design may optimize the cross-section to
mitigate the impact.

Existing businesses at approximately 950 S
/ 500 W. Train box would require access to
businesses to be relocated, or businesses
themselves to be relocated.

Existing crossing of the 9-Line Trail at 900
S  /  500  W. Existing  streets  that  cross  500  W
would be reconstructed on a bridge structure
over the train box.
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Several existing power lines along 700 S /
500 W. These would be impacted by the train
box.

Access to new development, including
Industry, along 500 W between 600 S and
700 S. Area may be impacted by the train box.

600 S off-ramp as it intersects with 500 W.
Area may be impacted; additional design
required. RGP states that the ramp would be
shortened to allow for increased development
opportunities.
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Existing Rio Grande Depot. The Depot would
be restored as a transit hub, providing access
to UTA FrontRunner commuter rail, TRAX light
rail, and Amtrak.

Gateway 500 W linear park. The train box
would require removal and reconstruction of
the linear park, which could be replaced on the
structure above the train box.

Gateway 500 W linear park viewing south
towards Rio Grande Depot. The train box
would require removal and reconstruction of
the linear park, which could be replaced on the
structure above the train box.
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North Temple viaduct and existing rail lines
as seen from Folsom Trail as it intersects
with 500 W. Folsom Trail would require
realignment to cross the train box and connect
to a relocated North Temple FrontRunner
Station.

City Creek is in a box culvert under the North
Temple viaduct and carries a significant
amount of storm water. The train box would
require an inverted siphon or other means of
accommodating the water.

North Temple FrontRunner station looking
north towards new development. The North
Temple Station would require relocation to the
south and be placed in the full-depth train box,
as if left in its current location, the train box
would be emerging from below grade.

A new pedestrian overpass is under
construction at 300 N over the existing
Union Pacific and FrontRunner. The train
box would eliminate the need for the new
overpass.
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Rail cross-section at 400 N looking south.
The train box would be emerging from below
grade through this area.

At-grade crossing at 600 W. 600 W crossing
would be capped over the train box.

At-grade crossing at 900 W. Train box would
require grade separation of the 900 W crossing,
as the train box would be emerging from its full
depth.
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3.Stakeholder Meetings
Interviews were conducted with stakeholders with input to the design and layout of the train box. Table 3
lists stakeholders whom discussions were conducted with the project team. The purpose of the meetings
was to:

1. Solicit input on RGP
2. Present proposed design criteria for review and comment
3. Review the initial concept layout
4. Solicit input on issues associated with the train box that require additional investigation
5. Other items as summarized in Table 3.

Stakeholder summaries are included in Appendix E.

Table 3: Stakeholder Meetings

Stakeholder Meeting Date Key Discussion Items

SLC Department
of Public Utilities

3/15/2023 Utility Concerns
Groundwater Concerns

Union Pacific
Railroad

4/6/2023 UPRR Design Criteria
Rail Customer Access
Train Box Ownership and Maintenance
Operational Impacts

SLC
Redevelopment
Agency

4/17/2023 Parcels Eligible for Redevelopment
Funding Mechanisms
Zoning

Salt Lake City
Transportation
Division

4/19/2023 SLC Utility Impacts
Groundwater Concerns
Train Box Ownership and Maintenance

Utah Transit
Authority

4/27/2023 UTA Design Criteria
Environmental Cleanup
Property Impacts
Impacts on UTA Headquarters Redevelopment

Patriot Rail 6/14/2023 Patriot Rail plans to abandon the switching yard located near
N. Temple Street.
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4.Design Criteria
The first step to understanding the potential impacts of the cut-and-cover trench, or train box, is to define
the required size of the train box, as well as design parameters that will control the horizontal and vertical
profile of the train box. As such, the study team prepared design criteria that specify the depth, vertical
and horizontal profiles, as well as parameters such as the number of tracks and the spacing between
tracks. Design criteria were also prepared for utility relocations.

Project design criteria, summarized in Table 4, Table 5, and Table 6, were developed based on the
following references:

�x UPRR Technical Specifications for Design and Construction of Track and Other Rail Related
Infrastructure

�x UTA Commuter Rail Design Criteria
�x As-builts records of existing utility lines and facilities

Table 4: Utah Transit Authority (UTA) Design Criteria

Criterion Functional Requirement Source

Number of Mainline Tracks 2 UTA, 1 Amtrak Stakeholder Discussions

Minimum Horizontal Track
Clearance (UTA to UTA)

15’ UTA Commuter Rail Design Criteria

Minimum Horizontal Track
Clearance (UTA to UPRR)

25’ UTA Commuter Rail Design Criteria

Minimum Horizontal Clearance
(Meas. from CL)

10’ UTA Commuter Rail Design Criteria

Clearance Adjustment on Curves N/A N/A

Minimum Vertical Clearance
(Meas. from Top of Rail)

23’-6” UTA Commuter Rail Design Criteria

Minimum Depth of Train Box
(Measured from FG to Bottom of
Ballast)

38.25’
FHWA Reno ReTRAC; UPRR STD DWG
0038; UPRR STD DWG 0002; UPRR
STD DWG 0202; Existing Utilities

Maximum Grade 1.50% (Max. Desirable)
2.50%

(Absolute Max.)

UTA Commuter Rail Design Criteria

Design Speed (Mainline) 60 mph UTA Commuter Rail Design Criteria

Platform Dimensions 33’ wide by 850’ long UTA Commuter Rail Design Criteria
Discussion with UTA

Utility Chase 6’ tall; 2’ buffer Discussion with SLCDPU; Existing
Utilities

Horizontal Alignment - Chapter 3.2 UTA Commuter Rail; Design
Criteria

Vertical Alignment - Chapter 3.2 UTA Commuter Rail Design
Criteria
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Table 5: Union Pacific Railroad (UPRR) Design Criteria

Criterion Functional Requirement Source

Number of Mainline Tracks 2-3 Stakeholder Discussions

Min. Horizontal Track Clearance
(UPRR to UPRR)

15’ UPRR STD DWG 0038

Minimum Horizontal Track
Clearance (UPRR to UTA)

25’ UTA Commuter Rail Design Criteria

Minimum Horizontal Clearance
(Meas. from CL)

9’ UPRR STD DWG 0038

Clearance Adjustment on Curves +1 ½” per each degree of
curve

UPRR STD DWG 0038

Min. Ver. Clearance (Meas. from
Top of Rail)

23’-4” UPRR STD DWG 0038

Min. Depth of Train Box (Meas.
from FG to Bottom of Ballast) 38.25’

FHWA Reno ReTRAC; UPRR STD DWG
0038; UPRR STD DWG 0002; UPRR
STD DWG 0202; Existing Utilities

Maximum Grade 1.00% Discussion with UPRR

Design Speed 45 mph *Need UPPR Track Charts to Confirm

Utility Chase 6’ tall; 2’ buffer Discussion with SLCDPU; Existing
Utilities

Horizontal Alignment - UPRR STD DWGs 0015, 0018, 0019

Vertical Alignment - UPRR STD DWG 0016

Table 6: Utility Design Criteria

Criterion Functional Requirement

Water �x Vertical: 5’ min. cover; 18” separation over sewer, 12” separation from other utility
�x Horizontal: 10’ separation from sewer, 5’ separation from other utility, 5’ from

structures (e.g., walls, bldgs.)

Sewer: �x Vertical: 4’ min. cover; 18” separation under water, 12” separation from other utility
�x Horizontal: 10’ separation from water 5’ separation from other utility, 5’ from

structures (e.g., walls, bldgs.)

Storm Drain �x Vertical: 2’ min. cover; 12” separation from other utility
�x Horizontal: 5’ separation from other utility, 5’ from structures (e.g., walls, bldgs.)

Gas �x Vertical:  30” min. cover; 12” separation from other utility
�x Horizontal: 5’ separation from other utility, 10’ from structures (e.g., walls, bldgs.)

Power & Telecom �x Vertical: 30” min. cover; 12” separation from other utility
�x Horizontal: 5’ separation from other utility
�x Consideration: electrical equipment operational clearance requirements vary by

equipment type
�x Consideration: electrical equipment access requirements must contemplate access

via boom truck
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Illustrative cross-sections, which apply the design criteria, are presented in Figure 8, Figure 9, and
Figure 10:

�x Figure 8 shows the train box at its full depth, with a cover. The train box is 38.25’ to provide for
necessary vertical clearance (24’ from the top of rail) for UPRR and UTA trains. In addition, the
depth includes a 6’ utility chase, a 2’ utility chase buffer, and a 4’ cover/structure depth.

�x Figure 9 shows the train box with a partial cover and an open-air section. Roadways are placed
on the structure on the outside edges of the cover.

�x Figure 10 shows the train box section adjacent to the Rio Grande Depot. A Station Canopy covers
UTA and Amtrak while UPRR is placed under cover.

Each of the cross-sections illustrates the number of tracks. Based on stakeholder discussions, UTA
desires two mainline commuter rail tracks and a separate track for Amtrak passenger service. Union
Pacific requires two mainline tracks to replace existing tracks, plus room for an additional third mainline
track. The cross-section also provides room for a maintenance access road to access the UPRR track.
The overall width of the train box varies from 125’ to 200’, with the narrowest section being at the north
end and the widest section being at the Rio Grande Station.
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Figure 8: Typical Section 1 – Fully Covered Train Box

Figure 9: Typical Section 2 – Partially Covered Train Box

Figure 10: Typical Section 3 – Rio Grande Station
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5.Conceptual Alignment
A conceptual train box horizontal alignment was prepared and is included in Appendix A. The conceptual
alignment is based on that presented in the RGP, design criteria as previously presented in Table 4,
Table 5, and Table 6, stakeholder discussions, and engineering analysis.

To evaluate the impacts of the 500 W alignment envelope on adjacent properties and the roadway
network, two supplemental exhibits were prepared: Cover Analysis (Appendix B) and the Right-of-Way
Analysis (Appendix C).

5.1. Train Box Cover Analysis
The Cover Analysis evaluates the existing roadway network, business accesses, and landscaping to
illustrate how the train box could be covered (capped) to provide bridge crossings, access roads, and
landscaping/plazas on top of the train box.

This practice helped to identify potential impacts on surrounding roads and accesses, prepare a basic
roadway design along the train box, and inform structural and ventilation considerations.

The Reno ReTRAC Project and the Los Angeles Alameda Corridor Mid-Corridor Trench were used as
examples of what intersections, plazas, and structural elements might look like on the Rio Grande train
box.

The Cover Analysis is included in Appendix B.

5.2. Train Box Right-of-Way Analysis
The Right-of-Way Analysis evaluates potential temporary and permanent impacts to property adjacent to
the train box. The analysis identifies potential full property acquisitions, partial property acquisitions,
construction impacts, and building demolitions that may be required for construction and operation of the
train box. These impacts are summarized in Table 7.

Table 7: Summary of Right-of-Way Analysis

Impact Type Number of Independent Impacts Total Number of Impacts*

Full Property Acquisition 65 parcels 65 parcels

Partial Property Acquisition 66 parcels 66 parcels

Construction Impacts 10 parcels 76 parcels

Building Demolition 11 buildings 11 buildings

*In most cases, Partial Property Acquisitions also incur Construction Impacts beyond the area of
acquisition

The Right of Way analysis is included in Appendix C and a detailed summary of all impacts is included
in Appendix D. Cost of impacts are reflected in the cost estimate (Appendix F).



Findings Memorandum 27

6.Issues Identification
The purpose of this chapter is to summarize key issues that would need to be analyzed and addressed
during train box project development. This chapter outlines major issues identified through technical
analysis of the conceptual alignment and discussions with stakeholders and industry experts.

Issues identification assumes that the train box would be built consistent with the conceptual alignment
developed in this study.

Several issues have specific cross-references to Appendices A and B, so that they can be understood
with more context. The naming convention of the cross-references is as follows:

(Appendix Identifier-Subsection Identifier. Order of Cross Reference)

Table 8: Appendix Cross-Reference Naming Convention

Appendix Identifier Subsection Identifier Order of Cross Reference

A

B

R (Rail)

M (Mobility and Circulation)

U (Utilities)

G (Geotechnical)

E (Environmental)

S (Structural)

# Varies

Example: (A-R.1)

A = Cross-reference to Appendix A
R = Rail subsection
1 = Order of rail cross-references

6.1. Rail
The construction of a train box that consolidates rail owners/operators into a single confined corridor
introduces unique challenges to each organization. Amtrak, UPRR, and UTA each have different
purposes, priorities and standards that define their needs if consolidated into the train box.

Additionally, the train box would interface with Salt Lake City and UDOT roadway intersections where
impacts must be analyzed.

This section introduces the primary concerns of each major rail and roadway stakeholder that must be
considered if the RGP continues to advance.

6.1.1. Amtrak

The National Railroad Passenger Corporation, doing business as Amtrak, is the national passenger
railroad company of the United States. Amtrak operates inter-city rail service in 46 states.

Amtrak’s California Zephyr route currently stops in Salt Lake City once per day (in each direction). The
California Zephyr runs from Chicago, IL to the San Francisco Bay area. The eastbound train departs Salt
Lake City at 3:30 am, and the westbound train departs Salt Lake City at 11:30 pm. The Salt Lake City
station is located adjacent to the UTA Salt Lake Central Station. Amtrak uses Union Pacific track.
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UDOT, in partnership with UTA and Nevada Department of Transportation, recently applied to Federal
Railroad Administration for grant funding, through the Corridor Identification and Development Program,
to study passenger rail service between Salt Lake City, and Las Vegas, NV. Idaho Transportation
Department, in coordination with UDOT, UTA, and City of Boise, submitted a similar grant application to
study expansion of service between Boise, ID and Salt Lake City.

Recognizing the interest in future Amtrak rail service expansion, the train box concept includes a
dedicated Amtrak track through the corridor, and a dedicated platform at the Rio Grande Station.

Amtrak currently has their own platform with track on both sides to accommodate simultaneous arrival of
eastbound and westbound tracks, unpredictable timetables, and duration of stopovers (20 to 30 minutes).
Typical Section 3 shows only one dedicated Amtrak track at the station platform; if a second Amtrak
platform track is required, sharing the FrontRunner track and platform could be considered if the following
issues can be resolved:

�x Platform height
o To accommodate level boarding, FrontRunner platforms are 24” above the top of rail,

whereas Amtrak platforms are 12” above top of the rail
o Level boarding is required by the Federal Transit Administration to meet ADA

requirements
�x Platform length (A-R.1)

o Minimum FrontRunner platform length is 875 ft
o Minimum Amtrak platform length is 1000 ft

�x Platform services
o Amtrak platforms require space for storing and transporting luggage on and off the train

and to and from the platform – a freight elevator may be required
o Platforms require water and gas source

�x Train signaling
o FrontRunner uses Enhanced Automatic Train Control (E-ATC)
o Amtrak uses Interoperable Electronic Train Management System (I-ETMS) for Positive

Train Control (PTC)
o The two systems are incompatible

�x Operating schedule
o Amtrak will need a means of moving baggage and accommodating passengers with

mobility issues to and from the station from both the Amtrak and FrontRunner platforms
o Amtrak will need a means of fueling and servicing their trains from both platforms or at

another location
o FrontRunner and Amtrak would need to coordinate schedules
o Amtrak could be held off FrontRunner tracks until a time slot is available for Amtrak to

enter the train box

6.1.2. Union Pacific Railroad (UPRR)
Union Pacific Railroad owns and operate various heavy rail lines in the region that service major
industries. UPRR has been operating in Utah since 1869, upon completion of the trans-continental
railroad. UPRR lines radiate in all directions from Salt Lake City. According to data available from Union
Pacific, there are 1,267 miles of track in Utah. UPRR employs over 966 individuals in Utah. The top-five
commodities shipped from Utah are intermodal/wholesale, coal, hazardous waste, non-metallic minerals,
and metallic minerals.

Due to the frequent activity along this corridor, UPRR trains often block grade crossings and create
barriers to east-west travel within the city. This study identified eight at-grade crossings that could be
converted to below-grade crossings as part of the RGP.
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A key component of the RGP is to repurpose and relocate the existing Union Pacific Railroad 4th South
Rail Yard to another location. The purpose of a rail yard is to receive trains and blocks of cars, sort the
cars based on their destination, and make new trains/blocks of cars. Union Pacific Railroad indicated that
while the 4th South Yard sees fewer switching assignments than in the past, and is currently not critical
to today’s operations, but represents future available capacity providing flexibility for Union Pacific
operations.

Railroad yards make it possible for trains to remain efficient in directing freight where it needs to go. The
majority of rail car classification in the Salt Lake City area takes place at the Roper Yard, located about
five miles south of the 4th South Yard.

The reduced reliance on the 4th South Yard is consistent with industry trends that have moved away from
smaller terminals to improve efficiency by routing trains to centralized large yards.

The train box concept provides for three UPRR tracks. This provides for direct replacement of the two
existing UPRR tracks, plus one additional future track. Additionally, UPRR’s existing 4th South Rail Yard
would be relocated, and the acquired land repurposed into new development.

The following issues associated with UPRR must be addressed:

�x Track spacing (A-R.2)
o Design criteria developed during this study identifies the minimum spacing between UPRR

track and other track as 25 ft; UPRR’s preference is 50 ft
�x Track grade (A-R.3)

o Design criteria developed during this study identify the maximum preferred longitudinal
slope as 1.0%, which extends the limits of the train box beyond that shown in the RGP

�x Future expansion
o Train box must fulfill future expansion needs for UPRR
o Elimination of 4th South Yard could impact UPRR’s ability to expand and potentially affect

other future projects in the region
�x Relocation of 4th South Yard (Salt Lake City North Yard)

o Relocating the 4th South Yard / Salt Lake City North Yard would have to satisfy UPRR’s
existing storage and connectivity needs and allow for future expansion

�x Connectivity between Roper Yard and Warm Springs Yard
o According to UPRR, 30-40 trains travel north/south between Roper Yard and Warm

Springs Yard every day - a vital part of their regional system
o This connectivity would have to be preserved and not significantly impacted

�x Groundwater
o UPRR has stated that groundwater poses the greatest risk to potential travel along their

routes within the train box
o Depth of the water table is not known throughout the train box project area, but according

to SLCDPU, parts of the project area have a high-water table (known to range from 5’
deep to 30’ or more depending up on the location, as well as the season and precipitation).

o Dewatering would be an integral part of the engineering of the train box to ensure that
there is no disruption to service to any rail lines through the train box

o If active hydrological paths are moving east-west through the area, these would need to
be mitigated to avoid issues throughout the city

�x Structure and Ventilation (B-R.1)
o UPRR stated concern over how train exhaust would be ventilated out of the train box

structure and how this concentrated amount would impact the surrounding area
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o Despite the train box structure adhering to UPRR clearance requirements, there is a
concern about how heat would impact the structure if a train was staged beneath it for a
prolonged period

�x Operation within train box
o UPRR has stated concern about how emergency situations or derailments would be

managed in the train box
o Any increased operational cost would have to be analyzed
o Existing operations would have to be maintained throughout the duration of the

construction of the train box
�x Rail customers (A-R.4)

o There are an estimated five to six potential UPRR customers located between 900 South
and North Temple, whose business would be impacted by the relocation of tracks to the
train box

o Information on the number of active was not available
o The train box would not accommodate UP customers
o Relocating the train box away from existing customers would potentially require customers

to relocate
�x Other rail companies

o Impacts to any other rail companies that use the 4th South Yard currently as an interchange
with UPRR must be evaluated

o Patriot Rail has a spur that would be potentially impacted by the western extent of the train
box and any impacts to this service would need to be evaluated

o Even if UPRR owns the track, different rail companies may operate on tracks at any point
�x Alternate route

o The RGP identifies the existing South Temple spur as the connection between westbound
track and the north/southbound track

o The historic Glendale Cutoff, which diverges west from mainline UPRR at 900 South, was
suggested as a potential alternate connection between westbound and north/southbound
track

o Cost (including new bridges or grade separation), disruption to the newly built 9-line trail,
right-of-way, efficiency, and equity impacts results in the Glendale Cutoff as an infeasible
alternate western connection

During the stakeholder discussion, UPRR stated that they do not foresee significant benefit to UPRR
from the RGP concept. They consider their current right-of-way and alignments to be in the ideal location
and do not have plans to incur costs associated with relocating track and yard areas. Straightening the
tracks would not improve travel time since trains are already traveling slowly due to proximity to various
rail yards.

Stakeholders recognize that undergrounding rail would provide UPRR a lengthened area to stage trains
without blocking at-grade crossings – a current issue plaguing east-west connections in the city.

6.1.3. Utah Transit Authority (UTA)
Utah Transit Authority operates two TRAX light rail lines (Blue and Green), FrontRunner commuter rail,
and several bus routes that connect to Salt Lake Central Station. The train box would dramatically alter
the existing operations of all these systems and has the potential to impact future system expansion
plans.

The train box would impact the TRAX Blue line at 200 South, the TRAX Green line at North Temple,
require re-alignment and reconstruction of FrontRunner through the Salt Lake Central (relocation to the
Rio Grande Depot) and North Temple stations, and require new bus connections at both stations. This
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section outlines the specific impacts relating to FrontRunner, TRAX, Bus, and the UTA Headquarters
Redevelopment.

6.1.3.1. FrontRunner

The following issues associated with FrontRunner would require to be addressed:

�x Access to platforms at Rio Grande Station (A-R.5)
o The train box concept at Rio Grande Station needs to accommodate multiple users

(Amtrak, FrontRunner, Union Pacific) within the limited cross-section width; additional
planning and design will need to consider and optimize the space requirements of each
user

o The RGP suggests that riders will access the platforms by way of escalator/elevator; the
most adequate method in which riders will access the FrontRunner platform from the street
level must be evaluated

�x North Temple Station (A-R.6)
o Per UTA design criteria, the maximum grade at a FrontRunner station is 0.5%; with

desirable at 0.35%
o To maintain the North Temple station in its current location, the platform would have to be

built to maximum grade and would extend the train box extents 500 feet north. To stay
below maximum grade along the platform, the North Temple station would have to be
shifted south so that it could be placed completely within the full depth train box at a 0%
grade.

o This shift to the south, along with relocation of FrontRunner east to 500 W, shortens the
distance between the proposed Rio Grande Depot and North Temple station from the
current ¾ mile (North Temple station to Salt Lake Central station) to ½ mile (relocated
North Temple Station to Rio Grande Station)

o With the complexity associated with relocating the North Temple station underground
(substantial impacts to the Gateway) and the decreased distance between stations, a
consolidation of North Temple station and Rio Grande station could be considered;
platform width at this single station would have to be increased to accommodate two
stations’ worth of boardings and alightings; this capacity concern was the original
justification for two downtown FrontRunner stations

o Were consolidation to occur, connections from Rio Grande Depot Station and TRAX
Green Line to Salt Lake City International Airport must be evaluated and an effective
alternative developed

�x Future Electrification
o The concept design does not account for future electrification of FrontRunner; additional

evaluation is required as to right of way needs to accommodate electrification
infrastructure

�x Future Express Service
o UTA has considered implementing future FrontRunner express service (wherein certain

FrontRunner stations are skipped); while it is not anticipated that express service would
bypass/skip a Rio Grande Depot station, future evaluation is required

6.1.3.2. TRAX

The following issues associated with TRAX light rail must be addressed:

�x Location of Salt Lake Central TRAX Station (A-R.7)
o The RGP proposes relocating light rail facilities from Salt Lake Central to the east of the

Rio Grande Depot
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o This re-alignment would require back-to-back curves at 400 W / 200 S and 500 W /
200 S which does not meet UTA’s design criteria

�x Connectivity to North Temple FrontRunner Station (A-R.8)
o To accommodate the required grades descending into train box from the north, the North

Temple FrontRunner station would shift south and be placed completely in the full-depth
train box

o This relocation would create a disconnect between the FrontRunner and TRAX Green line
�x Future expansion

o UTA’s Future of Light Rail (FOLR) Study identifies scenarios for future expansion of the
TRAX network

o FOLR Scenario 4 (Figure 11) reconfigures the Blue Line, Green Line, and Red Line, and
introduces a new Orange Line

o Under Scenario 4, the new Rio Grande Depot would serve the new Orange Line and a
revised Green Route

o With the Orange Line connecting to the Airport, the North Temple Front Runner Station
could potentially be removed from service
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Figure 11: TRAX Future Build Scenario 4, As Proposed in UTA Future of Light Rail Study)
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6.1.3.3. Bus

The following issue associated with UTA bus service must be addressed:

�x Connectivity (A-R-9)
o Salt Lake Central currently serves bus routes:  2, 209, 220, 509, and 513. North Temple

Station serves bus routes 200, 223, F453. Any service disruption as part of adjustments
to the North Temple Station and Salt Lake Central (relocated to Rio Grande Depot)
stations must be evaluated and resolved

6.1.4. Patriot Rail
Patriot Rail is an operator of short-line and regional freight railroads and rail services. Patriot Rail owns
and operates the Salt Lake Garfield & Western Railway (SLGW). Patriot Rail owns a railyard located at
1000 W South Temple Street (A-R.10).

In 2018, Patriot Rail received a federal grant to relocate the 1000 W South Temple Street classification
yard from the Poplar Grove neighborhood to a location further west, in the northwest quadrant of Salt
Lake City. The new facility includes 3,500 feet of track installation and the construction of a classification
yard with up to 30,000 feet of new track.

Upon relocation, Patriot Rail will vacate the 1000 W South Temple Street facility, outside of direct impacts
of the train box.

6.2. Mobility and Circulation
The train box concept would include up to 20 grade-separated crossings (train box under roadways) with
local streets.

In addition, access to numerous existing businesses would have to be reconstructed and, in some cases,
consolidated - as was previously shown in Figure 6 and Figure 7.

To minimize impacts to existing businesses and provide mobility and circulation benefits to the area and
neighborhoods, existing street connectivity should be maintained to the extent possible. However,
construction phasing, train box geometry, and new and planned development along the corridor present
challenges to mobility both during and after the train box’s construction.

This section outlines mobility and circulation-related considerations associated with the train box concept.

6.2.1. Crossings
Table 9 outlines existing intersections/crossings that would intersection with the train box concept and if
their reconstruction would be required with train box construction. Additionally, Table 9 lists the type of
crossing structure that could be expected if reconstructed.

A bridge over the train box is assumed at locations with existing bridges or where rail clearance
requirements necessitate a new bridge (B-M.1).

A cap over the train box is assumed at locations with existing at-grade intersections across 500 West.
The cap is level with the rest of the roadway network, whereas the bridge is above the roadway network
(B-M.2).
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Table 9: Crossing Reconstruction Summary

Intersection/Crossing Reconstruction Structure Type

1300 South To be determined, dependent upon impact on existing structure Bridge (Existing)

Interstate 15 (500 W) To be determined, dependent upon impact to an existing
structure

Bridge (Existing)

900 South Yes Cap

800 South Yes Cap

700 South Yes Cap

600 South Yes Cap

500 South Yes Cap

400 South Yes (Viaduct removal and new cap construction) Cap

300 South Yes Cap

200 South Yes Cap

100 South Yes Cap

50 North Yes Cap

North Temple Yes (Viaduct removal and new cap construction) Cap

200 North Yes Cap

300 North Yes Bridge (New)

400 North Yes Bridge (New)

600 North No -

600 West (2 crossings) Yes Cap

Interstate 15 No -

800 West Yes Bridge (New)

900 West Yes Bridge (New)

6.2.2. Access Impacts
Numerous businesses along 500 W would be subject to prolonged access impacts during train box
construction. Several would be subject to reconfigured access post-construction.

The train box concept envelope encompasses existing ROW inclusive of existing sidewalks, driveways,
and travel lanes. Maintaining access to existing businesses during train box concept construction will
require evaluation.

Approximately 16 residential properties and 35 commercial properties be subject to access impacts.
Table 10 lists the major commercial and residential (multi-family) along the corridor that would be
impacted.
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Table 10: Major Access Impact Summary

Business Name Address Business Type

Nammo Composite Solutions 1000 S 500 W Commercial

Roofers Supply 920 S 500 W Commercial

WNDR Alpine 860 S 500 W Commercial

Energy Management Corporation 700 S 501 W Commercial

Slackwater Pizza SLC 684 S 500 W Commercial

INDUSTRY SLC 650 S 500 W Commercial

City Pet Club 601 S 500 W Commercial

Sunrise Metro Apartments 580 S 500 W Residential

Pamela's Place Apartments 525 S 500 W Residential

Security Pro Self Storage 471 W 500 S Commercial

Artspace Apartments 200 S 500 W Residential

Rocky Mountain Power Substation 155 S 500 W Commercial

Gateway 505 505 W 100 S Residential

Towne Storage - Gateway 510 W 100 S Commercial

Altitude on Fifth Apartments 135 S 500 W Residential

Parc at Gateway Condominiums 5 S 500 W Residential

The Gateway 400 W 200 S Commercial

Liberty Gateway Apartments 50 S 500 W Residential

The Union Event Center 235 N 500 W Commercial

Salt Lake Crossing Apartments 250 N 500 W Residential

Project Open Apartments 355 N 500 W Residential

Signature Books 508 W 400 N Commercial

6.2.3. Utah Department of Transportation (UDOT)
The Utah Department of Transportation owns and maintains two major roads that intersect with 500 West
within the train box project area: 500 South and 600 South. These arterial roadways are the primary
routes for vehicles entering (600 South) and exiting (500 South) downtown Salt Lake City by way of
Interstate 15. In addition to UDOT-owned roads, there are seven Federal Aid Routes that intersect the
train box concept area: 1300 South, 900 South, 800 South, 400 South, 200 South, North Temple, and
300 North. There is an on/off ramp at 400 South (south ramps at High-Occupancy Vehicle (HOV) only).

Constructing a train box introduces the following issues associated with UDOT facilities:

�x 500 South and 600 South modified ramps (A-M.1)
o The RGP proposes that these two ramps would be modified to be shortened, to allow for

more developable land along their frontages
o This concept would need to be evaluated in coordination with UDOT to determine whether

it is feasible
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�x Intersection train box caps (B-M.2)
o Large structural caps are required at each of the major road crossings

�x Maintenance of traffic
o Traffic on these major roads would have to be maintained during construction
o This would be particularly complicated where entire intersection caps would have to be

constructed over the train box

This study did not include a discussion with representatives of UDOT; therefore, the issues listed are
based on comments from other stakeholders and transportation professionals. All issues associated with
UDOT roadway facilities would need to be confirmed in a future phase of this study.

6.3. Utilities
The train box concept along 500 West is approximately 2.4 miles long with properties receiving utility
service from the right-of-way. The train box concept intersections with 16 street cross streets with 500
West that also include utility intersections and crossings. Utilities in the corridor include but are not limited
to water, sanitary sewer, storm drain, electric, gas, fiber optics, and telecommunications. Utility running
with or crossing a corridor that will be underground raises several utility-specific issues:

6.3.1. Main Line Relocation

A majority of the train box will run longitudinally with 500 West and, depending on the design of the box,
the main line utilities in the 500 West right-of-way will need to be evaluated for relocation. For utilities at
the outer edges of the right-of-way, for example, it may be possible to maintain horizontal and vertical
alignments while also accommodating the train box centrally in the ROW. Considerations for this
evaluation include:

�x Available ROW width and proposed trench box width (A-U.1)
o Depending on the extent of right-of-way needed for the trench box, the utility may be able

to run parallel behind trench box walls or they may need to be relocated
�x Structural design of trench box walls

o Structural systems that include tie-backs or nails may impact existing utility and utility
maintenance

�x Trench box construction (A-U.2)
o Construction approach may impact existing utilities and may warrant relocations to avoid

the costs associated with extraordinary protection measures

Mainline relocations for all systems, especially gravity systems, will have greater system impacts as it
relates to mainline improvements beyond the train box corridor. The extent of these impacts would need
to be studied on a system-by-system basis to determine the scope of the trench box impact on mainline
utilities.

6.3.2. Property Servicing
Several developed parcels along the train box concept have existing utility service connections in 500
West. Mainline relocations will impact business servicing; however, the degree of impact is uncertain.
Impacts may include:

�x Basic exterior service rerouting
o Service reroutes exterior to the structure in right-of-way

�x Interior service rerouting
o Service rerouting that cannot be maintained in the 500 West right-of-way and must be

connected to the structure from another direction may require interior rerouting of service
to facilitate connections
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�x Cross-property servicing
o Utility service options may be feasible from ‘back of house’ areas or across multiple

parcels. This scenario may require a utility easement from multiple parcels and may
impact future redevelopment opportunities

It is common in Salt Lake City to run parallel mains in the right-of-way where there is a utility main on
both sides of the right-of-way. This provides direct servicing to property without crossing the right-of-way,
providing a redundant system, mitigating maintenance impacts to the ROW, etc. A review of Salt Lake
City Public Utilities GIS record of City utilities identifies segments of the corridor where the water system
does not have a parallel main, thus property water services are extended across the right-of-way for
connection to the main line. Depending on the space required for the train box and the ability to configure
main lines on either side of the train box, strategies such as providing a parallel mainline system with
mains on either side of the ROW should be explored to mitigate train box impacts to property services.

6.3.3. Utility Crossing Depths

Each of the crossing intersections with the train box corridor includes junction points and/or crossings for
utility. The depth of utility considers the following factors: minimum bury depth, utility size (e.g., pipe, duct
bank, conduit, etc.), vertical separation between utilities, gravity utility pipe slope, and outfall depth (for
gravity systems). The influence of crossing utility size and separation can be compounding, i.e., if there
is more than one utility in the crossing they can ‘stack’ and drive the depth of the primary utility deeper.

All utilities have minimum bury and crossing separation requirements:

�x Storm drain: 2 feet (24 inches)
�x Gas, telecommunications, and power: 2.5 feet (30 inches)
�x Sanitary sewer: 4 feet (48 inches)
�x Water: 5 feet (60 inches)

Utility depth is also influenced by vertical separation requirements between utilities:

�x Water to sewer: 1.5 feet (18 inches) minimum vertical separation, water over the sewer
�x All other utilities: 1 foot (12 inches) minimum vertical separation

In addition to pipe size, another factor regarding utility depths is whether the utility system relies on gravity
for utility conveyance. Non-gravity utility such as water, gas, power, or telecommunications, has more
flexibility in vertical disposition than gravity systems. Gravity utilities such as storm drains or sanitary
sewers rely on the slope of the pipe to convey flow; therefore, these utility networks can vary in depth,
with the high end of the network typically being the shallowest location for a utility. Sanitary sewer systems
crossing the train box concept appear to be five to 15 feet deep, due to a combination of vertical
constraints such as crossings with other utilities and the depth accrued in the gravity network.

The final factor that affects gravity utility, specifically, is the depth of the storm drain or sanitary sewer
outfall. Most of Salt Lake City’s storm drain system outfalls the Jordan River, for example. Because the
Jordan River is at a shallow elevation relative to much of Salt Lake City’s storm drain, there are existing
scenarios where the City’s storm drain crossing 500 West is large in diameter to provide capacity at very
flat slopes. The combination of a shallow outfall elevation and large diameter pipe has forced a condition
where the pipe is a part of the pavement section, which is less than the minimum bury depth typically
required. This means that several of the shallow large-diameter storm drainpipes are specialty
conveyance structures designed to sustain direct traffic loads, whereas standard storm drainpipes are
designed to withstand traffic loads distributed by the soil and pavement section above.
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Crossing the train box with utility will need to be considered with the development of the train box section.
Non-gravity utilities may be routed through a ‘chase’-like space designated for utility in the upper areas
of the train box as shown in Figure 8, and should consider the following:

�x Utility crossing the train box would need to be supported through the train box section via hangers,
support beams, or columns

�x Water utility may require insulation if the train box space is not enclosed or climate controlled.
�x Gravity utilities, depending on where in the utility network the crossing occurs (I.e., depth), may

be able to fit in the designated chase section of the train box
�x Gravity utility crossing in the chase section may also be limited by pipe size
�x The vertical depth of space dedicated to the chase area of the train box will influence the total

depth of the train box and, therefore, the total length of the train box alignment, i.e., the larger the
chase, the deeper the train box, and the longer the approaches into the box

In the event utility cannot be passed through the box in a manner such as the chase described above or
in Figure 8, alternative routing will need to be considered to take utility under or around the box and/or
approaches. Constraints associated with rerouting gravity utility is the additional length of pipe added to
the network, which results in additional system depth; when the outfall depth is fixed (e.g., Jordan River),
finding additional depth in the network may not be feasible or practical. It is unknown the extent to which
any of the existing utility networks would need to be improved to accommodate rerouting around the train
box.

6.3.4. Maintenance of Utility
When reviewing the train box impacts on utilities, consideration must be given to the long-term
maintenance and operations of the utility. Factors to contemplate include:

�x Access management
o Access for maintenance personnel to safely inspect and perform maintenance on the

utilities.
o Access for equipment to safely maneuver for maintenance operations.
o Protocols should be established to maintain utilities within the train box where active train

operations will occur.
�x Ancillary repair

o Repair associated with utility maintenance, such as pavement replacement, is often
required.

o Repair may be complicated by the train box structure, e.g., if the utility is located behind
the train box walls and the walls have been designed to utilize soil reinforcement elements
such as soil nails, then the structural elements and utility should be designed in a manner
that mitigates maintenance access to the utility without compromising the structure.

o Maintenance operations personnel should be trained to manage the utility around the
structural components of the train box and there should be protocols established regarding
the repair of structural elements if damage occurs during utility maintenance operations.

6.3.5. Notable Utility Considerations
There are notable or sizeable utilities along or crossing the proposed train box corridor and will need to
be evaluated for incorporation in the train box section or rerouting. These utilities include but are not
limited to:

�x Water (pressurized)
o Watermain sizes 8” - 16” in various locations

�x Sanitary Sewer (gravity)



Findings Memorandum 40

o 48-inch brick sanitary sewer transmission main exists in the 500 West corridor between
100 South and 200 North. It is understood this main conveys approximately one third of
the City’s sewer discharge.

o 36” RCP sanitary sewer at 500 South
o 18” sanitary sewer at 700 South
o 18” sanitary sewer at 800 South
o 15” and 25” sanitary sewer at 900 South

�x Storm Drain (gravity)
o A 60-inch culvert conveys City Creek under the railroad tracks at North Temple.
o 54” RCP storm drain at 200 South
o 48” RCP storm drain at 400 South
o 55” x 69” concrete storm drain at 600 South
o (3) 48” x 72” concrete storm drain at 800 South
o 48” x 60” concrete storm drain at 900 South
o 166” x 60” concrete storm drain at 900 South

�x Natural Gas (pressurized)
o 16” and 10” gas mains in 500 West from 300 North through 200 South.

�x Power
o RMP duct banks (various sizes) in 500 West
o RMP overhead transmission lines in 600 South
o RMP overhead transmission lines in 500 West
o RMP overhead transmission lines in 700 South

6.4. Geotechnical
Performing a geotechnical study is important to understand the risks, costs, and structural constraints of
the train box structure. Geologic factors can significantly influence the stability, strength, and behavior of
a structure. The following geotechnical issues should be considered:

�x Groundwater
o Groundwater depths will vary along the entirety of the corridor and may be as shallow as

five feet in depth.
o Groundwater depths typically vary with seasonal precipitation and may vary annually

based on exceptional rain or snow seasons.
o Excavations extending below groundwater depths will require dewatering.
o The train box may create conditions that serve as an effective cutoff wall for groundwater

flows, causing surcharging and pressure on existing structures if not properly addressed.
o Dewatering measures should be evaluated to manage groundwater effects on the train

box and existing structures.
�ƒ Dewatering measures are common throughout the city on privately held

commercial projects with subsurface structures like City Creek Center; similar
systems would be considered for the train box, which may include a combination
of gravel beds to allow the flow of groundwater to a series of perforated pipes that
convey the water to a pump system.

�ƒ Redundancy should be considered in the design of the dewatering system,
especially if it will rely on mechanical measures like pumps.

�ƒ Downstream outfall location(s) will need to be identified for the dewatering system
discharge and evaluated for capacity to receive dewatering flows.

o The ownership and maintenance of the dewatering systems will need to be determined.
Dewatering systems are commonly considered as an auxiliary facility to a structure; it may
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be logical to attribute the ownership and maintenance of the dewatering system to that of
the train box structure.

o Operation and maintenance protocols and training will need to be developed for
dewatering systems.

�x Flooding
o Flooding caused by major rain events and snowmelt, though exceptional events, present

a significant risk to a deep trench of this size.
o Strategies should be developed to safeguard train movement and operations through the

train box from major rain events.
o Strategies may include secondary dewatering systems, identifying a more conservative

design storm and duration for drainage systems, etc.
o Sections of the train box corridor are in varying designations of flood plain, much of which

is designated as X or AH. Areas shown in the FEMA firmette with the most risk of flood
hazard extend from approximately 500 South and beyond the city limits with South Salt
Lake. Areas north of 500 South are also designated as X or are considered areas of
undetermined flood hazard. The engineering of the corridor may manage or resolve the
flood plain designation through the improvement of storm drain systems as impacts from
the train box alignment are evaluated.

�x Soil conditions
o Conducting a comprehensive geotechnical assessment of the entire corridor is

recommended to understand subsurface conditions in the corridor.
o Soil conditions will vary along the corridor and are likely to comprise varying degrees of

sand, clay, silts, etc.
o Native soils in Salt Lake City are typically low-strength, compressible, and unable to

support heavy foundation loads without settlement. Ground improvements such as piles
or rammed aggregate piers for the train box may be recommended to manage soil
conditions and liquefaction potential.

o The train box structure, like all structures in the region, should be designed with
considerations for seismic resilience.

6.5. Environmental
Environmental considerations are important at both the redevelopment site and the new train box. The
following environmental issues are anticipated:

6.5.1. Biohazard

Because construction of the train box and adjacent redevelopment would take place on former heavy
industry and rail land, steps must be taken to ensure that the land and area are suitable for habitation
and travel.

Implementing effective control measures and adhering to relevant regulations are essential to keeping
the train box clean from toxic spills. The following environmental concerns will require consideration:

�x Exposure during construction
o Because construction of the train box and adjacent redevelopment would take place on

former heavy industry and rail land, exposure to biohazards during construction is a major
concern

�x Contamination remediation
o The process of remediation of potentially contaminated land in both the train box and the

adjacent redevelopment area could be time consuming and extremely expensive



Findings Memorandum 42

o The unknowns associated with potential contamination increase risk for the developer,
City, and UTA

�x Transport of hazardous materials
o A plan for how to regulate the transport of hazardous materials through the train box must

be developed
�x Spill management

o Freight lines running through the train box are at risk of derailment and consequently
spilling hazardous materials

o A plan for how to manage spill risk and cleanup process within the train box would be
imperative to successful operation

6.5.2. Air Quality
Air quality is an important consideration, both within the train box and in the areas immediately
surrounding it. Although future developments may result in cleaner trains, the current locomotives that
would operate in the train box are diesel and generate a significant amount of exhaust. Managing the risk
associated with this exhaust to users within the train box and those traveling and living alongside it must
be analyzed further.

The train box concept includes a semi-covered box structure. Depending on the needs at street level, the
box should be open to the air as much as possible. The following air quality concerns should be
considered:

�x Ventilation
o Extent to which the train box ventilates naturally must be analyzed
o Vacuum effect in the train box must be analyzed to ensure that air can be effectively

cycled and ventilated
�x Flushing exhaust

o In areas of insufficient natural ventilation, a system must be evaluated for effectively
flushing exhaust out of the train box

�x Direction of ventilated exhaust
o The direction and concentration of ventilated exhaust as it leaves the train box must be

analyzed
o This is particularly important in areas directly adjacent to existing buildings and should

be considered for any areas where pedestrians will gather or that will be redeveloped
along the corridor

6.5.3. Cultural Resources

New construction may affect cultural resources (resources that are over 50 years old that retain
characteristics representing the time they were constructed), both historic architecture (above-ground)
and archaeology (underground) sites. The State Historic Resource Office (SHPO) maintains a
database of historic architecture resources that have been previously studied, determined to be eligible
for listing on the National Register of Historic Places (NRHP), or are listed on the NRHP. Based on the
SHPO website, there are five residential and commercial buildings in the study area that have been
previously determined to be individually eligible for listing on the NRHP or contribute toward the listing
of a larger historic district. SHPO also maintains a confidential database of known archaeological sites.

Future projects should consider potential impacts on cultural resources. This likely will include
additional studies for potential additional historic resources and coordination with the SHPO. Use of
federal funds will require following Section 106 of the National Historic Preservation Act and Section
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4(f) of the US Department of Transportation Act, which also include additional consultation with
stakeholders and public notification.

6.5.4. Community Impacts

The change in transportation routes �•�� vehicles, active transportation, and trains �•�� may change how
people travel through this area of the City and may affect whether people choose this area as a
destination. While these changes will be most noticeable on the transportation infrastructure itself, it
may also affect the community in the following ways:

�x Environmental Justice
o The potential change in emissions (as described in Section 6.5.2) would be considered as

part of the equity/Environmental Justice evaluation as it relates to nearby residences
o A change in travel patterns for vehicles may alter traffic volumes and resulting noise and

congestion near residences and businesses
�x Residential and commercial transportation

o A change in infrastructure for bicyclists and pedestrians may alter opportunities for active
transportation for residents

o A change in transit routes may alter commuting opportunities for residents and employees

6.5.5. Regulatory Requirements
Use of federal or state funding will trigger requirements for environmental compliance:

�x Federal funds
o Federal funds require the project to follow the National Environmental Policy Act (NEPA)
o Use of federal funds on a part of the project may trigger NEPA for the entire project,

depending on how the purpose and need of each element is described
o This also results in other applicable federal regulations such as Section 4(f) which protects

historic resources and public recreation sites
o The lead federal agency will depend on the funds, the final project elements, and the

scope of the project
�x State funds

o State funds may require completion of a State Study, which has a similar process to a
NEPA document but is led by the state instead of a federal agency

6.6. Structural
As the track alignment begins to transition to a subterranean track, it will require a variety of structural
elements to support the roadways, parks, and other features along the alignment.

The following section discusses structure types by geographic locations, and the loading parameters and
challenges anticipated with each section.

6.6.1. South Limit (Approx. 1600 South) to 900 South

The train box concept through this section is uncovered, simplifying the structures. If the decision is made
to cover the track alignment through this section to create vegetated areas or development areas, this
would resemble the structures described in other sections. As currently proposed, this section could be
constructed with retaining walls along the outside to support the properties it passes through until it
reaches 900 South. The preferred wall type would be a cut or top-down wall construction. Some examples
of this wall type are soil nail walls, soldier pile walls, and sheet piling walls.
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�x Soil nail
o This is historically the least expensive and most common cut wall type. It does not require

large equipment like the crane or large excavators needed for other listed types, only a
horizontal driller for the soil nails and a concrete mixer for the shotcrete. However, the
shotcrete surfacing of the wall can appear rough and unfinished, unless additional budget
is allocated to include an architecturally finished façade. Evaluation of underground
structures and basements is required to determine if there is room for penetration of the
nails. This method requires obtaining underground easements as right-of-way since the
soil nails will penetrate the surrounding ground and potentially cross into adjacent
properties below the ground.

�x Soldier pile
o Soldier pile walls are more expensive to construct and usually require a crane and pile-

driving equipment to install the soldier piles. Steel H-piles are driven at specified intervals
along the wall alignment and lagging (usually wood but can be steel or concrete) is placed
between the piles to retain the soil. Concrete panels, either precast or cast-in-place, can
be put over the lagging to provide a more finished look. Ground anchors may be required
to further support the wall elements at a certain height of the wall depending on soil
parameters.

�x Sheet piling
o The cost for sheet piling falls in between the two other wall-type alternatives. This is

typically constructed with a large excavator using a hydraulic attachment to drive steel
sheets into the ground. This is the type of wall that has been used in areas with high
groundwater. Sheet piling provides effective systems to prevent water intrusion and can
be lined with concrete to create a more pleasing appearance for a permanent installation.

The other significant element within the south limit is the under crossing of I-15 at approximately 1000
South. The existing structure carries I-15 over a two-lane road (500 West) and two sets of railroad
tracks. The existing three-span bridge has a perpendicular span length of approximately 100 feet
between the two bent supports. The proposed track section requires a total section width of 137 feet.
Therefore, the bridge will have to be replaced to allow for the larger track section. Due to heavy traffic
on I-15, the bridge would require phased construction to maintain traffic during the reconstruction.

6.6.2. 900 South to 400 South

This section of the train box concept includes roadways constructed above the track alignment. Some
areas will be covered supporting the roadway sections of 500 West and the intersecting roadways and
others will be uncovered areas. The combination of loadings requires customized structural frames at
each intersecting roadway, the frame will function as a bridge to support the roadway sections above.
The structural system would also be designed to support a 6-ft utility chase. The train box concept
includes cross beams located above the tracks to support the utility lines and provide lateral support to
the main structural framing system. The exterior framing would be connected by a continuous concrete
wall to resist soil loading. The framing system could consist of steel or concrete material for the beams
and columns, depending on the aesthetic and structural requirements.

6.6.3. 400 South to 200 South (Rio Grande Depot Station)
This segment is similar to the 900 S to 400 South segment but will need to incorporate the proposed
station canopy and platform elements including elevators, and stair systems or escalators to bring
passengers to street level. One section will be designed as a covered section to support roadway traffic
above and the other will be the canopy for the Rio Grande Depot Station. The design challenges in this
section include the increased section width (approx. 183 feet in contrast to the 137 feet in previous
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sections) and the unbalanced loading in the adjacent bays. The longer spans require deeper beams; as
such, the profiles of the track and/or the roadway above will need to be adjusted to provide adequate
clearance. The differences in loading in the two bays require a custom design in this area with each
portion of the train box acting as an individual structure.

6.6.4. 200 South to North Temple

The train box concept show section covered throughout the entire length creating a long tunnel. The
loading will vary from traffic and pedestrians on 500 West and crossing roadways to significant areas of
parks consisting of sod, bushes, and trees. The weight of the soil will need to be analyzed to determine
a maximum depth, which will limit the types of vegetation that can be planted in these areas. Another
unique aspect of this section is a significantly larger span on the northern side (92-foot clear span versus
a previous max span of 72 feet in the Rio Grande Depot Station section) requiring a different design
section. This section could potentially become a three-bay design to accommodate the track layout and
loading.

6.6.5. North Temple to 600 North
This section is similar to the southernmost region (1600 S to 900 S) since it is an uncovered single bay
section with no need for overhead support. Therefore, the only structural elements here will be the exterior
retaining walls and potentially the bottom slab with the wall type chosen based on the geotechnical,
groundwater, and adjacent ROW issues. This section has proposed bridges at 200 N, 300 N, and 400 N.
The span lengths of these bridges are such that the bridges should be single span bridges across the
entire track box.

6.6.6. Other Structural Considerations

The track alignment traverses existing public and private developments containing building structures
and site structural components. The proximity of existing structures indicate that temporary shoring will
be required at several locations along the route to prevent underpinning of existing buildings. The new
alignment should consider existing structure surcharge loads, conflicts between existing buildings
foundation types and basement construction, and vibration analysis and photo documentation of existing
structures prior to construction. Extensive communication, coordination and exploration is required to
understand existing conditions prior to design phase. Construction costs should consider temporary and
permanent shoring, and dewatering procedures.

6.7. Redevelopment Economic Assessment
Salt Lake City Redevelopment Agency (SLC RDA) conducted an analysis of the potential revenue that
may be generated through redevelopment of the land that would be vacated by FrontRunner and Union
Pacific as they relocate their facilities to the train box.

According to the analysis, if the train box moves forward, approximately 75.5 acres will require at least
partial demolition. SLC RDA estimates the FY2022 taxable value of the impacted parcels at $17.5 million.
If all impacted parcels were demolished and redevelopment occurred according to future zoning and
anticipated development densities for the area, it is anticipated that by 2040, the taxable value of these
parcels would increase to approximately $1.9 billion. The parcel redevelopment may potentially include
over 1 million SF of office space, 430,000 SF of commercial, and 2,600 residential units.

If the impacted parcels were included in an RDA Project Area, property tax increment to support both
public and private development within the area would be generated. It is estimated that between $20
million and $100 million would be available to support public projects for the area, as approved by the
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RDA Board. These projects may include infrastructure improvements, the Green Loop, public structured
parking, and the train box.

6.8. Other Redevelopment Projects

6.8.1. Salt Lake City RDA Station Center Development Plan
Redevelopment Agency of Salt Lake City is currently leading a vision plan for the RDA-owned block
between 500 W and 600 W, and 200 S and 400 S. This effort, initiated in spring 2023, will prepare a land
use plan to include residential, commercial, and retail uses. Early concepts being explored include
vehicular access from 500 W. While the train box concept would influence this plan, particularly for vehicle
access, many of the envisioned land uses could be implemented with or without the train box concept.
The largest influence is orientation of the “front door” of the development. If the train box is implemented,
500 W becomes a primary transit-focused “front door” to the development. Without the train box, the
development must integrate with and enhance Salt Lake Central station.

6.8.2. UTA Headquarters Redevelopment
Utah Transit Authority is currently in the process to design and develop a new UTA Headquarters at the
site of the exiting Salt Lake Central Station. The headquarters development would be mixed-use with
commercial on lower levels, and office space above. The development is planned to anchor a renewed
transit hub at 600 West, providing an improved experience for FrontRunner, TRAX, and bus passengers
than they currently experience at the existing Salt Lake Central station.

As the planning and design of the UTA Headquarters progresses, additional discussion is required as to
how the train box concept could integrate with and support the UTA Headquarters development.

6.8.3. Salt Lake City Green Loop
Salt Lake City Downtown Master Plan, adopted in 2016, proposes a Green Loop linear park network
integrated with city streets, providing shade, landscaped areas, and green corridors for people to walk

and ride a bicycle. The
concept was also included
in the Salt Lake City
Reimagine Nature Plan
(2022). The project may
include up to 60 acres of
urban parks and open
space, integrated into 5.5
miles of city streets.

The full Green Loop is likely
to require 10 years or more
to implement. The first
segment of the Green Loop
is the 9-Line Trail along 900
South. Salt Lake City has
initiated design of 200 East,
as well as an in-depth
analysis of the remainder of
the loop.

Figure 12 shows that the
current concept for theFigure 12: Salt Lake City Green Loop

500 W
Corridor
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Green Loop utilizes 500 W between 900 South and North Temple Street. This potential alignment directly
conflicts with the train box concept. Figure 12 shows an alternative alignment west of 600 West.
Relocation of the FrontRunner and Union Pacific may enable integration of the Green Loop into the
repurposed UTA/UP corridor.

6.9. Constructability, Phasing, and Maintenance
Considerations related to the construction, ownership, and lifespan maintenance of the train box will
require exploration. These issues must be analyzed in appropriate detail as project development
continues:

�x Constructability
o Infrastructure of this complexity must be closely analyzed to ensure it can be built

without major unforeseen issues and cost overruns
�x Phasing of construction (A-O.1)

o Most of the train box could be constructed without disrupting existing train travel along
UPRR, UTA, Amtrak, and Patriot Rail

o The area of exception is the area north of The Gateway and west of 500 W, where the
new train box overlaps with existing operations

o Evaluation and development of a construction phasing plan must be performed to
confirm feasibility, and must consider maintenance of rail operations and associated
infrastructure

o Maintenance of traffic as road crossings are reconstructed must be analyzed
�x Ownership and Maintenance

o Long-term ownership and maintenance of the train box must be determined; UTA and
UPRR each have a critical interest to ensure proper maintenance of the train box, as
potential disruptions of service due to failed de-watering or structural systems would have
significant impacts

o Based on stakeholder discussions, UPRR does not have expressed interest in owning or
being responsible for the maintenance of the train box

o Maintenance responsibility of the train box structure needs to be determined – options
include Salt Lake City, the State of Utah, Utah Transit Authority, UPRR, or establishment
of a new transportation authority charged with ownership and maintenance responsibilities

o Cost-sharing agreements would need to be prepared including each of the above-named
parties.
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7.Cost Estimate
7.1. RGP Cost Estimate
The RGP estimated that the cost of this project ranged from $300 to $500 million. It states that costs
would stay low due to the nature of the project area. Figure 13 lists assumptions as documented in the
RGP that informed the initial cost estimate.

The RGP assumptions excluded costs such as disruptions to current rail operations, private property
acquisitions, and reconstruction of roadway crossings.

The RGP assumed that creating a special tax district for the newly re-developable land would offset the
cost of design, engineering, and construction of the train box.

Source: Rio Grande Plan Redevelopment Proposal, Lenhart and Blakely, 2020,
https://drive.google.com/file/d/1jwAW8DEc0WZXguTWE1qA6tZJWQkXoRY-/view

Figure 13: RGP Cost Analysis

7.2. Train Box Screening Analysis Cost Estimate
Implementing the train box concept would incur substantial impacts to current rail operations, area
utilities, private property, and existing transportation infrastructure. The detailed cost of such impacts
cannot be determined at this early stage; however, a rough order of magnitude (ROM) cost estimate
range was prepared based on this train box concept alignment (Appendix F). The ROM cost estimate
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includes as many items as could be determined at this stage of analysis. The potential cost of the train
box and associated impacts ranges from $3 to $5 billion. The estimate includes a contingency of 30%
for additional unknown items.

In addition to items that are reflected in the cost estimate, there are several items that are not directly
reflected due to the inability to provide accurate estimates at this screening level. These additional
elements are listed below.

A contingency of 30% is reflected in the cost estimate to account for these items. Additional analysis
and engineering design is required to prepare cost estimates.

ITEMS NOT INCLDUED IN COST ESTIMATE

ITEM NOTES POTENTIAL
RELATIVE COST

Rio Grande Station Canopy Architectural elements $$ (millions)

De-watering system �x Piping and lift stations
�x Downstream outfall or system

improvements

$$ (millions)

Detailed systemic utility
adjustments

�x Reconstruction of existing 500 West
public utility lines

�x Upstream or downstream system
improvements to facilitate crossings

$$$ (potentially tens
of millions)

500 South and 600 South
viaducts and ramps

Ramps reconfiguration $$$ (tens of millions)

Property acquisition of the 400
South UP Yard to include the
purchase of the replacement yard

Requires negotiation with Union Pacific
Railroad

$$$ (tens of millions)

Subsurface ground
improvements such as piles,
rammed aggregate piers, or
significant over-excavation

Requires geotechnical analysis to
determine extent and scale

$$ (millions)

Structural support of existing
buildings along the corridor

Required structural analysis, large
multistory buildings (multifamily) are of
primary concern

$$$ (tens of millions)

Business assistance or relocation
services, including cost of
acquiring properties that currently
have rail access

Requires appraisal $$ (millions)

Maintenance of freight and transit
operations during construction

Requires negotiation with Union Pacific
Railroad and Utah Transit Authority

$$ (millions) to $$$
(tens of millions)
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ITEM NOTES POTENTIAL
RELATIVE COST

Operational cost impacts to
Union Pacific Railroad, Amtrak,
Utah Transit Authority

�x Relocating and remediating UPRR’s
400 South Yard

�x Removal of existing rail, stations, and
platforms

�x Remediating removed or abandoned
rail

�x Construction delays to train operations
�x Spur connections and railroad

customer servicing (estimated 5-6
currently railroad customers within the
project limit)

$$ (millions)

On-going maintenance and
operating costs

�x Maintenance of trench and box
infrastructure, ventilation equipment
and dewatering,

�x Increased utility costs for lift stations
and inverted siphons

$ (hundreds of
thousands) to $$
(millions) (annually)
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APPENDIX A – CONCEPTUAL ALIGNMENT
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