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During the Summer 2016 term, a team of sixteen students in a capstone civil engineering
design course at the University of Utah developed a preliminary feasibility study for a personal
rapid transit (PRT) system serving the Park City area of northern Utah. Area stakeholders want
to move towards carbon neutrality while also reducing traffic congestion and doing so with an
alternative transit mode. Public officials have expressed little support for new roadway lanes nor
for an increase in “polluting” modes of transit.
Stakeholder representatives therefore wished to explore the implementation of a PRT
system across the mountainous blend of rural and small urban areas within the study area of
about 50 square miles. Clients included transportation and regional planners and engineers of
Summit County and the Park City Municipal Corporation. Technical guidance and review was
provided by Peter Muller of PRT Consulting.
Park City, approximately 32 miles east of downtown Salt Lake City, Utah, is located in
Summit County in the Wasatch Mountains at an elevation of about 7,000 ft (Figure 1). Three
major ski resorts and Olympic-quality facilities attract winter sports enthusiasts and competitions
from around the world. Park City is also home to the annual, 10-day Sundance Film Festival.
During warm weather months, outdoor enthusiasts enjoy over 400 miles of hiking and mountain
biking trails, concerts, and festivals. The initial focus of the study was to move tourists amongst
the many resort, recreation, dining, and shopping opportunities in the area.
Simplified ridership models and land use analyses guided conceptual development of
guideway alignment and station locations. Per client interests, the PRT system developed by the
students connected small communities 10 miles apart (north to south) and 5 miles in breadth
(east to west) along valley corridors (Figure 2). The area contains many historic and
environmentally sensitive areas related to the mining history of the area. The stations at Jeremy
Ranch and Richardson Flat were integrated with existing or planned park and ride facilities.
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Figure 2 Major Origins and Destinations in Study Area
(Shaded Areas represent Special Land Use and Environmentally Sensitive Areas)
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During peak hours, the two state roads that service the area often experience sufficient
traffic volume to increase travel times by factors of 4 or more, making the typical 15 minute trip
to the closest interstate freeway more than 1 hour in duration. The transportation system is
already deemed to be at capacity, serving about 13,500 trips per hour at the peak at a Level of
Service E-F during the three primary event “seasons”: Sundance, high-demand ski weekends,
and high-demand summer festivals. Basis for the study included: a 30 year study period, 5%
relief in the current system with all new growth in passenger service being transferred to a PRT
system, and an aggressive growth model of 4% per annum without regard to geographic shifts in
origin and attraction.
Simulation of the system was facilitated by the City Mobil and Podaris tools; 3D
visualization was accomplished using 4dialog. Vehicle performance was based upon Modutram
vehicle characteristics to accommodate the needs of mountainous terrain (potentially steep
grades) and a system with a large geographic range (higher vehicle speed to lower travel time).
The combination of mountainous terrain, existing road and recreational corridors, and
well-defined origins and attractors led the students to a base alignment that fit within or adjacent
to the road corridors. (Figure 3) The historical mining activities of the area led the students to
find ways to minimize earthwork in environmentally sensitive areas. With refinements provided
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Figure 3 Base Alignment Configuration
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Peter Muller of PRT Consulting, the base design led to a system with about 13 miles of elevated
guideway and 5.5 miles of at-grade guideway. About two-thirds of the guideway was two-way.
The guideways connected 21 stations. Stations were clustered within ¼-mile walking distance in
the Kimball Junction, Bonanza Park, and downtown Park City areas.
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Figure 4 Travel Times from Jeremy Ranch

Figure 4 illustrates that all stations in the system can be traversed within 18 minutes. The
shaded circles in the figure indicate where a user can travel within the associated time from
Jeremy Ranch. The Deer Valley station at the southern extent is the furthest from Jeremy
Ranch. The Richardson Flat station is the furthest east and a similar distance (and time) as Deer
Valley is from Jeremy Ranch. The travel time is similar to that by automobile on uncongested
roads (to Deer Valley). The Jeremy Ranch to Richardson Flat travel time would be significantly
less due to access to roadways with 65 mph capabilities. However, both Jeremy Ranch and
Richardson Flat are considered the primary access points to the system inasmuch as they are park
and ride destinations.
Utilizing the students’ development work and initial cost modeling, Peter Muller of PRT
Consulting provided additional guidance to refine the cost estimates. Preliminary cost estimates
place the initial capital cost at about 450 million (USD) including 78 vehicles. Initial operating
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costs at about 1.10 (USD) per passenger mile. At the end of the 30-year focus period, it is
anticipated that the total capital cost of the system will have reached about 1,125 million (USD)
with approximately 2,050 vehicles in use to support 205 million passenger miles. The operating
cost per passenger mile is anticipated to be about 0.40 (USD); average operating cost per
passenger mile over the 30-year study period would be about 0.47 (USD). Including total capital
and operating costs, the per passenger mile cost is about 0.97 (USD).
For comparison purpose, simple models were developed for local, rail-based transit
modes. The Utah Transit Authority (UTA) provides public transportation throughout the
Wasatch Front. Metropolitan areas include Ogden (the north extent), Park City (the eastern
extent), Provo (the southern extent), Salt Lake City and Tooele (the western extent). UTA
operates fixed route buses, commuter rail, light rail, express buses, ski buses, and a streetcar line.
The FrontRunner is the commuter rail train and provides north to south service along the
Wasatch Front. The system is approximately 88 miles in length. TRAX is the light rail system
that serves the Salt Lake Valley. Fare-based costs for Frontrunner are about 0.25 (USD) and for
the TRAX Red Line about 0.97 (USD). These were based on the fare per passenger divided by
the distance travelled.
Table 1 Comparison with Utah Rail Systems
Attribute
On-time reliability goal
Average speed (MPH)
Average wait time (min)
Fare per passenger mile
Operating cost per revenue mile
Subsidy per revenue mile
1
Based on RideUTA Systems

UTA
FrontRunner

UTA
PRT
TRAX
Red Line
90%
90%
99.5%
15.5
22.3
33.3
7
7
1
$0.25
$0.76
$0.47
1
1
$6.44
$6.44
$0.47
$6.19
$5.68
$0.002
2
Funding not yet considered

Sustainability of the PRT system was investigated primarily via the Envison Rating
System. Comparable to the USGBC LEED rating system for buildings, the Envision system was
developed by the Institute for Sustainable Infrastructure specifically to aid the planning and
rating of sustainable civil infrastructure such as transportation systems that are not encompassed
in systems such as LEED. The PRT system considered here would earn a Platinum rating
(bronze on the lowest end, platinum at the highest) based upon the preliminary check list.
The primary goal of the study was to investigate the most basic elements of how a PRT
system could be designed in the study area. Of central importance was understanding the
capability of a PRT system to relieve current transit and transportation systems and facilitate all
user growth over the study period. Significant aspects were not included in the study such as
public involvement and acceptance, direct integration with existing infrastructure, land
acquisition, detailed ridership and capacity analyses, regulatory requirements, financial analyses,
and a benefit/cost evaluation.
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Should you have further interest in the students’ study, feel free to contact the author of
this summary article: Douglas G. Schmucker, PhD, PE at doug.schmucker@utah.edu.
(http://civil.utah.edu)
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