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Chapter One | Introduction

INTRODUCTION
• What is On Board?
• How will On Board look at High
Capacity Transit?
• Why?
• In more detail...
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What is On Board?
On Board is our community’s
comprehensive transit plan for
Southern Nevada.
This visionary plan will identify how enhancements
to the current bus system, new high capacity
transit services and emerging transit technologies
can improve future mobility and accessibility for
our residents and visitors.
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How will On Board look at
High Capacity Transit?
The high capacity transit component of On
Board examined the corridors where new high
capacity transit services such as bus rapid transit
or light rail would provide the most benefit to
riders and the surrounding community. The plan
will identify and prioritize services and related
improvements for future implementation based
on a thorough analysis of existing conditions,
planned and predicted conditions, and stakeholder
and community input. It will also examine how
commercial and residential development along the
designated corridors could support or result from
HCT services.

Why?
The Southern Nevada region is
rapidly growing and growth is
happening everywhere: From new sports

teams to new hospitals; from new master planned
communities to new employment centers; from new
resorts to new education facilities.
The current population of 2.1 million is expected
to increase to 2.7 million by 2025 and the number
of visitors is expected to increase from 43 million
annually in 2016 to 53 million in 2025. As a result,
congestion is only going to increase, and we can’t
build our way out of it.
As a community, we need to identify enhanced multimodal options that will support this growth, reinvest
in our neighborhoods, and allow us to move large
amounts of people reliably and efficiently - On Board
will help identify potential solutions to this challenge.
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In More Detail...
The HCT Feasibility Study consisted of the following steps:
•

An evaluation of RTC’s existing services as they relate to the
development of HCT.

•

An examination of the underlying demand for High Capacity Transit

•

A peer review to examine how Southern Nevada’s peer regions have
developed High Capacity Transit and other actions that have enabled
the development of HCT

•

An examination of the potential for Transit-Oriented Development
(TOD)

•

The identification and evaluation of potential HCT lines

•

Findings on which lines would be feasible for HCT

This report focuses on the identification and evaluation of potential HCT
lines. Additional information on other studies elements is provided in other
study documents:
•

State of the System Report, December, 2017, which describes
RTC’s existing services, a market analysis, and the identification of
preliminary issues and opportunities

•

Policy and Funding Peer Review, March 2018, which presents of
overview of key aspects of how peer regions have implemented TOD.

•

Transit-Oriented Development Briefing Book, April 2019, which
provides in-depth information on the potential for development of
TOD along potential HCT lines.

This document presents and overview of the:
•

Underlying demand for High Capacity throughout Southern Nevada

•

Identification and evaluation of potential HCT lines

•

Feasibility findings
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Chapter Two | Overview of Process

OVERVIEW OF THE HCT
EVALUATION PROCESS
• Overview of Study Process
• Summary of Findings
• Description of Process

5

OVERVIEW OF THE HCT EVALUATION
PROCESS
The On Board HCT High Capacity Transit Feasibility Study consisted of six steps:
1.

Identifying the Universe of Potential HTC Corridors based on underlying transit demand, previous plans and studies, and input from local jurisdictions.

2.

Conducting High-Level Screening of Initial Corridors to determine how well each corridor would achieve the project goals and objectives (the Phase 1
screening). This was described in the document Phase 1 Screening Methodology, December 22, 2017.

3.

Selecting the Most Promising Corridors based on the findings of Step 2.

4.

Conducting a Detailed Evaluation of Short-Listed Corridors to expand upon the information produced in Step 2 and produce the information necessary to
determine where HCT services should be provided (the Phase 2 evaluation).

5.

Developing and Evaluating Scenarios that would represent different approaches of HCT development.

6.

Identifying Feasible HCT Lines: These findings will then be used to develop specific recommendations that will be incorporated into the On Board Mobility
Plan

HCT DEVELOPMENT PROCESS
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Project Goals and Objectives

PROJECT GOALS AND OBJECTIVES

The evaluation process was based on a set of project goals and objectives were
developed to guide the evaluation process. These goals and objectives, which
are show to the right, reflected the desire of RTC and its stakeholders to make
transit more attractive, to improve connectivity, to encourage development, to
make Southern Nevada more competitive, and to develop sustainable solutions.

Evaluation Measures
As described above, the evaluation of potential corridors was conducted in two
phases:
1.

A high level screening of the universe of potential corridors

2.

A detailed analysis of the smaller set of corridors that emerges from the
Phase 1 screening

The high level screening and detailed evaluation was conducted using evaluation
criteria that were designed to measure how well HCT in individual corridors
would achieve the project’s goals and objectives. The Phase 1 criteria consisted of
high level measures designed to evaluate the large number of corridors that were
initially considered. The Phase 2 criteria built upon the initial criteria to provide
the more detailed information required to develop the recommended plan, as in
the example below. The full set of evaluation measures is shown on the following
pages.
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ENHANCE
Provide HCT service to Southern
Nevada’s highest demand corridors

 2040 composite transit demand with ½ mile (using
methodology described in market analysis; based on
population density, socio-economic characteristics,
and employment density)
 % minority residents (2015)
 % low income residents (2015)






Provide HCT service to major activity
centers

 Number of students at high schools within ½ mile
 Number of students at universities and colleges within
½ mile
 Number of hospital beds at major medical facilities
within ½ mile
 Visitation levels in major resort areas

 Not used, as impacts reflected in projected ridership

Connect residents with jobs, services, and
other daily activities

 Number of jobs that can be reached with no transfer
(existing system)
 Number of jobs that can be reached with one transfer
(existing system)

 Projected resident ridership

Increase access to affordable housing

 Number of housing units in areas within ½ mile of
corridor where average rents are affordable (to
households with 60% of Mean Family Income (MFI)

 Number of housing units in areas within ½ mile of
corridor where average rents are affordable (to
households with 60% of Mean Family Income (MFI)

Maximize connections with other transit
services

 Number of connections with potential new HCT
services (top 1/3 of universe of potential lines in terms
of underlying transit demand)
 Number of connections with other transit services

 Number of connections with potential new HCT
services (top 1/2 of universe of potential lines in terms
of projected ridership)
 Number of connections to other transit services

Provide service to areas with strong
pedestrian connectivity and access

 Intersection density per square mile

 Not used (impacts reflected in ridership projections)

Total projected ridership
New transit trips
Ridership to and from minority neighborhoods
Ridership to and from low-income neighborhoods

CONNECT
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GROW
Provide HCT service to areas with transitsupportive development

 Mix of residents and jobs
 Qualitative assessment based on review of local plans
 Qualitative assessment by local jurisdictions

 Mix of residents and jobs
 Qualitative assessment based on review of local plans
 Qualitative assessment by local jurisdictions

Develop HCT services that can stimulate
TOD

 Rent and vacancy levels along corridor
 Existing TOD-supportive policies (e.g. redevelopment
areas, regulatory flexibility, etc.)
 Qualitative assessment of corridor readiness by TOD
team members and developer interviews

 Number of areas in which TOD is likely to occur
 Amount of new/shifted residential development
 Amount of new/shifted commercial development

Support community desires

 Degree to which major transit corridor investments are
included in adopted local plans

 Degree to which major transit corridor investments are
included in adopted local plans
 Community/stakeholder support as determined though
On Board outreach

Provide service that will make Southern
Nevada more competitive as a visitor
destination

 Number of hotel rooms served
 Key locations served

 Projected visitor ridership

Develop HCT services that support
existing local businesses

 Number of small businesses within ½ mile of corridor
(fewer than 500 employees)

 Number of small businesses within ½ mile of corridor
(fewer than 500 employees)

Improve Southern Nevada’s ability to
attract new businesses and workers

 Number of jobs served (2040)

 Number of jobs served (2040)
 Number of stations with potential for TOD

Develop cost-effective, implementable
transit solutions

 Not used in initial screening

 Operating cost per passenger
 Annualized capital cost per passenger
 Passengers per revenue hour

Develop a more balanced transportation
system

 Not used in initial screening

 Increase in transit mode share in corridor
 Reductions in SOV mode share in corridor

Reduce greenhouse gas emissions

 Not used in initial screening

 VMT reduction

COMPETE

SUSTAIN
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Step 1: Identify Universe of Potential Corridors

PHASE 1 CORRIDORS AND SEGMENTS

The first step was to identify all potential HCT corridors. This was done based
on::
•

Recommendations from other recent studies and plans

•

The results of the market analysis, which identified areas that can support
frequent levels of transit service through 2040

•

Input from representatives of the project’s Technical Advisory Groups

•

Insights from the peer review

After the corridors had been identified, they were then split into segment to
provide for a more fine-grained analysis on a geographical basis.

Step 2: Conduct High-Level Screening of Initial
Corridors
Once the initial corridors and segments had been identified, a high-level
screening was conducted to identify the most promising. This Phase 1 screening
was done using the initial screening measures presented above.
Each measure was examined at varying levels of detail, as appropriate, and a
summary of the results is presented for each measure. Based on the results
for each measure, each segment was assigned a rating of “Very High”, “High”,
“Moderate,” or “Low” with respect to its suitability for HCT. The criteria under
each goal were combined to produce an overall rating for each goal. Finally, the
ratings for each goal were combined to produce an overall Phase 1 rating for
each segment.

10

PHASE 1 SCREENING RESULTS
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Step 3: Select Most Promising Corridors for

PHASE 2 CORRIDORS

Detailed Evaluation
Following completion of the high-level screening, the most promising corridors
were selected for more detailed analysis, the Phase 2 analysis. This was done
based on the results of the Phase 1 screening, and input for the study Technical
Advisory Committee members.
Once the corridors had been selected, specific services were designed to operate
in each corridor. For initial demand forecasting purposes, it was assumed that
light rail would operate from end-to-end in each corridor. Light rail was specified
to determine the maximum ridership potential of each.

Step 4: Conduct Detailed Evaluation of Most

PHASE 2 EVALUATION RESULTS

Promising Corridors
The full Phase 2 evaluation was conducted using the goals and objectives and
the Phase 2 screening criteria presented above. Each measure was examined
at varying levels of detail, as appropriate, and a summary of the results is
presented for each measure. Based on the results for each measure, each route
was assigned a rating of “Very High”, “High”, or “Moderate” with respect to its
suitability for HCT as measured by each criteria. The criteria under each goal
were combined to produce an overall rating for each goal, and all goals were
combined to produce an overall Phase 2 rating for each route.
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Step 5: Select Future HCT Corridors
In total, six different HCT scenarios were developed and evaluated. The first set,
Scenarios 1, 2, and 3, were developed by the study’s Technical Advisory Groups.
The three scenarios represented three different investment levels: (1) 50% of the
amount of HCT as developed in Southern Nevada’s peer regions, (2) the same
amount, and (3) 150% of the amount in the peer regions.
The evaluation of these initial scenarios was based on six key factors:
•

Ridership

•

Capital costs

•

Annual operating costs

•

Annualized cost per HCT passenger

•

Reduction in Vehicle Miles Traveled

•

Number of TOD locations served

This evaluation indicated that while many of the included HCT lines could
be very successful, others would not perform well. Consequently, while the
evaluation of those scenarios provided many insights toward the development
of an HCT network for Southern Nevada, it also indicated that additional analysis
was necessary. To do this, three new scenarios – Scenarios A, B, and C, were
developed to focus on the areas and lines that the evaluation of Scenarios 1,
2, and 3 indicated were most promising. The full Phase 3 analysis was run on
Scenarios A, B, and C.

12

SCENARIOS 1, 2, AND 3

SCENARIOS A, B, AND C
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Step 6: Determine Feasible

PHASE 2 CORRIDORS

Routes and Potential Modes
Based on the results of the Scenario A, B, and C
evaluation, it was determined that 18 routes were
feasible for some sort of HCT. These findings, and
other work conducted as part of On Board, will be used
to develop specific HCT recommendations.

13
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MARKET ANALYSIS
• Overview of Transit Demand
• Resident-Based Transit Demand
• Development Patterns
• Major Activity Centers
• Visitor Demand
• HCT Opportunities
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THE MARKET FOR HIGH CAPACITY TRANSIT
The market for transit in Southern Nevada is based on demand by
two major groups: residents and visitors. Resident-based demand is
generated by people who live and work across the region, and may
use transit to make trips for work, medical appointments, shopping,
and other regular activities.
Visitor-based demand is particularly important in Southern Nevada,
where conventions, resort tourism, entertainment, and other
industries draw a significant number of visitors to the area and
represent a major share of the regional economy.

TRANSIT FREQUENCY INCREASES WITH LAND USE DENSITY
TRANSIT SERVICE

FREQUENCY

LAND USE

<10min.

LIGHT RAIL TRAIN FREQUENCY

>45 residents per acre
>25 employees per acre

Density and Transit Demand
More than any other factor, population and employment density will
determine the underlying demand for transit. This is because:
•

The reach of transit is generally limited to within one-quarter
to one-half mile of the transit line or station. As a result, the
size of the travel market is directly related to the density of
development in that area.

•

Transit service frequencies, in turn, are closely related to market
size. Bigger markets support more frequent service, while
smaller markets can support only less frequent service.

•

<10min.

BUS RAPID TRANSIT FREQUENCY

30-45 residents per acre
15-25 employees per acre

10-20min.
RAPID BUS FREQUENCY

To attract travelers who have other options, such as
automobiles, transit must be relatively frequent—at least every
30 minutes, and preferably every 10 to 15 minutes.

Places with large numbers of people, jobs, and other activities
produce the largest demands for transit service. As a result,
population density (people per acre) and employment density (jobs
per acre) can provide an indicator of just how much demand there
is for transit in a particular area. Higher population and job densities
can support higher levels of transit service: HCT generally requires
more than 30 residents per acre, 15 jobs per acre, or a combination
thereof.

30-45 residents per acre
15-25 employees per acre

30min.

BUS FREQUENCY

15-30 residents per acre
15-25 employees per acre

60min.

BUS FREQUENCY

10-15 residents per acre
5-10 employees per acre
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RESIDENT-BASED TRANSIT DEMAND
Resident-based demand is strongly related to six factors:
Population and population density: Since
transit relies on having more people in close
proximity to service, higher population
density makes it feasible to provide higher
levels of service.
Socio-economic characteristics: Different
people have different likelihood to use transit,
with differences related to socio-economic
characteristics. For example, households with
many cars are much less likely to use transit
than those with one or none.
Employment and employment density:
The location and density of jobs is a second
strong indicator of transit demand, as
traveling to and from work often accounts for
the most frequent type of transit trip.
Development patterns: In all cities, there is
a strong correlation between development
patterns and transit ridership. In areas with
denser development, mixed-use development,
and a good pedestrian environment, transit
can become very convenient, making it
attractive and well used.
Major activity centers: Large employers,
resorts, universities, tourism destinations,
and other high-activity areas attract large
volumes of people and can generate a large
number of transit trips.
Travel Flows: People use transit to get from
one place to another. Major transit lines
such as HCT services are designed to serve
corridors with high volume travel flows.

POPULATION-BASED DEMAND

EMPLOYMENT-BASED
DEMAND

COMBINED POPULATIONAND EMPLOYMENT-BASED
DEMAND
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Demographics and Transit Propensity
In addition to population density, socioeconomic
characteristics influence transit demand. Many population
groups are more or less likely to use transit than the overall
population based on these characteristics.

Differences in transit propensity are based
on vehicle ownership, race and ethnicity, and
annual income.
When significant numbers of individuals and households from
these high-transit propensity groups cluster together, they
can influence the underlying demand for transit to an extent
that is not captured when only considering total population.
To take this into account, the population-based transit
demand was adjusted based on relative transit use differences
between these groups and the population as a whole.
Transit index factors were developed for each demographic
characteristic, as shown in the table, measuring the likelihood
of each group to use transit relative to Southern Nevada's
general population. These factors were then applied to the
population at the Traffic Analysis Zone (TAZ) level, calculating
a transit propensity factor for each TAZ. A map of these
transit propensity factors shows where residents are generally
more likely (green) or less likely (red) to use transit, based on
their socioeconomic characteristics.

In general, residents who live closer to
the core areas of the region have a higher
propensity to use transit.
Other notable areas with high propensity include North Las
Vegas and parts of Henderson. Otherwise, residents in outer
areas are less likely to use transit.
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DEMOGRAPHIC GROUP

TRANSIT
PROPENSITY*

RACE AND ETHNICITY
White Alone (Not Hispanic or Latino)

0.69

Black or African-American

2.67

Asian (Not Hispanic or Latino)

1.10

Other Race (Not Hispanic or Latino)

1.42

Hispanic or Latino

1.19

VEHICLE OWNERSHIP
No Car

6.87

One or More Cars

0.39

ANNUAL INCOME
Less than $10,000

4.63

$10,000 - $19,999

3.36

$20,000 - 29,999

1.81

$30,000 - 49,999

0.82

$50,000 - 74,999

0.64

$75,000 or higher
		

0.44

*Relative transit demand versus population as a whole (average = 1)
Source: Calculations developed using the 2014 Southern Nevada Household Travel Survey
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Weighted Likelihood to Ride Transit Based on Demographics
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Combined Resident-Based
Demand

COMBINED POPULATION AND EMPLOYMENT DENSITIES INDICATE
POTENTIAL TRANSIT DEMAND

Population density and employment density
each provide an indicator of potential transit
demand. However, when the two are combined
and considered together, the demand in many
areas will be significantly higher than when looking
at each one in isolation. When viewing the two
measures together, the corridors with the strongest
underlying demand for HCT emerge, including:

e

D
sed

a
B
n

tio
a
l
u

op
P
5

1
20

•

Downtown Las Vegas

•

Resort Corridor

•

Many east-west-and north-south corridors

•

North Las Vegas Boulevard

•

Boulder Highway in Las Vegas

•

West of I-15 and McCarran Airport
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2015 Underlying Transit Demand
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Looking Ahead:
Transit Demand in 2040
Looking ahead, demand for HCT in Southern
Nevada will be affected by significant increases in
population and employment. Between 2015 and
2040, the region's population is expected to grow
by 34% reaching 2.8 million residents by 2040,
while employment will increase by 41%, to nearly 1.3
million jobs in Southern Nevada. Underlying demand
was calculated for 2040 using similar factors as for
2015, with a focus on identifying areas that could
potentially support HCT beyond today and into the
future.

22

Southern Nevada will welcome
700,000 new residents by 2040.
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Increase in Population-Based
Demand
Population density will increase in several areas by
2040, with many areas and corridors projected to
be supportive of HCT. Among these HCT-supportive
areas, the greatest population growth will be
focused in the following areas:
•

Resort Corridor and areas just to the east

•

West of McCarran Airport and I-15

•

North of downtown/northeast Las Vegas

•

North Las Vegas
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Increase in Employment-Based
Demand
Total employment will increase by 41% by 2040,
reaching 1.3 million jobs in the region. Many
of these jobs will be focused in key areas and
corridors, leading to increased employment
densities and higher job-based demand for transit.
Among areas with employment-based demand
that will support HCT in 2040, the greatest job
growth will be located in the following areas/
corridors:
•

Resort Corridor

•

West of McCarran Airport/I-15

•

Boulder Highway

•

North of downtown Las Vegas

•

North Las Vegas
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2040 Combined Resident-Based Underlying Demand
Several areas will emerge that can support HCT
by 2040, including:
•

Resort Corridor and areas just to the east
and west

•

Southern end of Resort Corridor adjacent
to McCarran Airport

•

East Sunset Road

•

North Las Vegas Boulevard

•

Areas west of downtown Las Vegas

•

North of downtown
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2040 Land Use Diversity and Density
Areas with a mix of uses tend to
produce more demand for service
throughout the day.
In addition to population or employment
density, areas with a greater mix of uses are
generally more supportive of HCT. In areas
with denser development and more people
and employees, transit can be provided in
close proximity to many people. Areas that
are strongly oriented toward either residential
or employment uses tend to generate more
demand for peak period service. Areas with a
mix of uses tend to produce more demand for
service throughout the day.
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2040 Major Activity Centers
By 2040, several new activity
centers will emerge across
Southern Nevada, generating
additional demand for transit.
These include large employers, resorts
and casinos, hospitals and healthcare
centers, universities, and tourism and
entertainment destinations. Today, many
major activity centers in Southern Nevada
are accessible by RTC service, and
many are served by Frequent routes. In
particular, the Resort Corridor, downtown
Las Vegas, and Boulder Highway all have
high concentrations of resorts/casinos,
hospitals, and large employers.
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2040 Resident Trips - All Modes
By 2040, travel flows are projected to
increase across the region. Travels flows will
remain high to and from the Resort Corridor,
northeast of downtown Las Vegas, and south of
the airport. Emerging major travel flows will be
located:

28

•

Across northwest Las Vegas

•

Between southwest Las Vegas and Spring
Valley

•

Between southeast Las Vegas and
Henderson

VISITOR-BASED TRANSIT DEMAND
MORE PEOPLE TRAVEL TO SOUTHERN NEVADA EVERY YEAR
1% MORE VISITORS AND 3% MORE CONVENTIONEERS ANNUALLY SINCE 2000

Millions of Visitors

Visitors play a significant role in the economy of
Southern Nevada, especially when compared to other
US cities. Visitors come to the region for casinos, resort
entertainment, and other leisure activities. There is
also a large market for conventions and conferences.
With high volumes of visitors and a regional economy
oriented towards destination travel and tourism, visitor
demand is a significant piece of transit demand in
Southern Nevada.
The region attracted 42.9 million visitors in 2016, and of
these visitors, 6.3 million were visiting for conventions.
Travel to Southern Nevada has risen steadily, with the
number of visitors increasing 1% every year since 2000.

The largest share of visitors (25%)
comes from neighboring Southern
California.
Another 59% of visitors come from elsewhere in the
US, and 16% visit from abroad. Nearly all visitors from
Southern California (97%) arrive by car, while the
majority of visitors from other places arrive by plane.
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VISITORS WHO FLY ARE MORE LIKELY TO USE TRANSIT

Visitor Transit Use by
Means of Travel to Southern Nevada

Visitors who fly into Southern Nevada are more likely
to use transit during their stay than visitors who arrive
by car. One-fifth of all visitors who arrived by plane
reported using transit during their visit, compared to
only 5% of visitors who drove to Southern Nevada.

Visitors who fly into
Southern Nevada are
more likely to use transit
during their stay
40
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Where are visitors coming from?
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97% of visitors from
Southern California drive
to Southen Nevada
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Visitor Use of Transit
Large volumes of visitors to Southern Nevada
mean that visitors also have a significant impact
on transit demand in the region. Among the
region’s 43 million annual visitors, 12% use transit
during their trip, making 12.7 million visitor transit
trips per year, or 35,000 trips per day.
Visitors use transit differently than residents, with
visitor activity heavily oriented toward the Resort
Corridor and downtown Las Vegas. The majority
of visitors (80%) stay within these areas during
their visit, and most major attractions are focused
here as well. This is reflected by the fact that most
visitor transit ridership (83%) is on the Deuce
and SDX routes, which provide frequent service
focused on downtown and the Resort Corridor.
While visitors represent only 5% of ridership on all
other RTC routes, they account of the majority of
the Deuce and SDX ridership.

38

OPPORTUNITY

Visitors account for 80% of ridership
on the Deuce and SDX routes.

Visitor travel from McCarran Airport
to the Strip and downtown reflects a
large untapped market for transit.

While transit use by visitors is generally very high,
just 1% of visitors use transit to go to and from
McCarran Airport. Since most visitors who fly to
the region use transit during their visit and may
not have other options available, this may reflect a
lack of attractive connections between the airport,
Resort Corridor, and downtown Las Vegas, and
indicates there is a large untapped market for
transit service.

41
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2040 Visitor Travel Flows - All Modes
While resident travel is more
distributed across the region with a few
significant travel flows, visitor travel is
overwhelmingly focused between the
Resort Corridor and McCarran Airport,
with over 65,000 daily trips. Although
there are additional trips from just east
and west of the Resort Corridor, most
other trip pairs have fewer than 5,000
daily trips.
Looking ahead to 2040, most visitor trips
will still be focused between the Resort
Corridor and McCarran Airport. Increased
visitor travel is also projected between
the Resort Corridor and areas just east
and west.

Visitor travel is focused
between the Resort Corridor
and McCarran Airport
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HCT Demand
The opportunities for the development of High
Capacity Transit in Southern Nevada are great. The
most important indicators of underlying demand
are population and employment densities, and
today underlying demand already exists in much
of the valley. By 2040, demand will be significantly
higher.

Both today and into the future, the
highest demand for High Capacity
Transit with be to, from, and within
the Resort Corridor, and to and from
downtown Las Vegas.
This demand is largely driven by residents
traveling to work and visitors traveling within
the Resort Corridor. Maryland Parkway is the
second highest demand corridor, and both the
Resort and Maryland corridors logically extend
to McCarran International Airport. The airport is
another location with very high transit demand
– again primarily from residents who work there
and visitors, and to a lesser degree from resident
travelers.
The Valley's roadway grid can also be used to
provide an interconnected system to maximize the
number of places that can be served. Finally, high
volumes of visitors produce even more demand
for transit that provides an additional foundation
for High Capacity Transit, for the benefit of
residents and visitors alike. All of these factors,
taken together, indicate that there are tremendous
opportunities for the development of High
Capacity Transit in the region.

33
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Chapter Four | Phase 1 Screening

PHASE 1 SCREENING
• Phase 1 Screening Overview
• Methodology
• Overall Phase 1 Ratings
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PHASE 1 SCREENING

The Phase 1 screening comprised Steps 1 and 2 of the HCT development process and was designed to identify the universe of potential HCT corridors and conduct
a high level screening of those corridors to identify those that should be further evaluated in more detail.
HCT DEVELOPMENT PROCESS

Universe of Potential Corridors
The first step was to identify all potential HCT corridors. This was done based on:
•

Recommendations from other recent studies and plans

•

The results of the market analysis, which identified areas that could support frequent transit service through 2040

•

Input from representatives of the project’s Technical Advisory Groups

•

Insights from the peer review

After the corridors had been identified, they were then split into segments to provide for a more fine-grained analysis on a geographical basis..
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PHASE 1 SEGMENTS
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PHASE 1 SCREENING METHODOLOGY
The Phase 1 screening examined the performance of each corridor segment as follows:
•

First, the quantitative and qualitative performance was determined for each measure for each segment.

•

Second, for each measure, the quantitative and qualitative values for ranked.

•

To develop goal ratings, the ranks for each measure were averaged and re-ranked. Segments that ranked in the top quarter were rated Very High, those in the
second quarter were rated as High, those in the third quarter as Moderate, and those in the bottom quarter as Low.

•

Finally, the ratings for each goal were average to develop overall ratings. In the same manner as for the goal ratings, segments that ranked in the top quarter
were rated Very High, those in the second quarter were rated as High, those in the third quarter as Moderate., and those in the bottom quarter as Low.

The ways in which the individual measures ratings were developed varied by measure and are described in the technical documents associated with this report.
The following sections present a summary of the results by goal and overall..
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COMBINATION OF INDIVIDUAL MEASURES INTO GOAL RESULTS
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Areas with high population and employment density, certain socioeconomic characteristics, and major activity centers provide the basis to make transit a more
effective and attractive way to travel from place to place. The degree to which each corridor segment would achieve the objectives in the ENHANCE goal was
assessed using eight measures related to the goal’s two objectives:

The segments that perform the best on these measures are generally within the region’s core, and in particular, segments that serve or are close to downtown Las
Vegas, the Strip, and east-west corridors generally in the area bounded by Lake Mead Boulevard to the north, Sunset to the south, Nellis Boulevard to the west,
and Jones to the west. Beyond that area, and with only a few exceptions, performance is lower.
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PHASE 1 ENHANCE OVERALL RATINGS
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Transit serves an area most effectively when it forms a cohesive network between highly traveled areas with strong accessibility. The degree to which each corridor
segment would achieve the objectives in the CONNECT goal was assessed using six measures related to the goal’s four objectives:

The segments that perform for ENHANCE also perform best for CONNECT. However, there are also a significant number of additional corridors that would also
perform very well. These include:
•

Many east-west corridors north of downtown Las Vegas,

•

West of Decatur Boulevard,

•

North Las Vegas Boulevard

•

Many segments in corridors to and from Henderson.

42

Chapter Four | Phase 1 Screening

PHASE 1 CONNECT OVERALL RATINGS
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Urban development and high-quality transit can positively influence the success of the other. The degree to which each corridor segment would achieve the
objectives in the GROW goal was assessed using the seven measures related to three objectives:

The segments that perform for GROW include:
•

Most major arterials in the City of Las Vegas and Clark County south of downtown Las Vegas

•

Many in Henderson

•

In North Las Vegas along MLK Boulevard and North 5th Street.
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PHASE 1 GROW GOAL CORRIDOR EVALUATION RESULTS
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High-quality transit can boost a region’s economy, making it a more compelling place to visit and live. The degree to which each corridor segment would achieve
the objectives in the COMPETE goal was assessed using four measures related to three objectives:

The segments that perform best for COMPETE are heavily clustered around the Resort Corridor between downtown Las Vegas and McCarren Airport. In addition,
there is strong potential in many outer areas, including:
•

East-west between the Resort Corridor and Summerlin

•

Many north-south corridors to and from Henderson

•

In North Las Vegas along North Las Vegas Boulevard and Craig Road

There is also strong potential along I-215, the southwestern segment of Loop 215, I-515, and the UPRR line. However, it should be noted that due to access issues,
and land development patterns along freeways and freight railroads, it is very difficult to develop successful HCT services in these types of environments.
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PHASE 1 COMPETE GOAL CORRIDOR EVALUATION RESULTS
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OVERALL PHASE 1 SCREENING RESULTS
The overall Phase 1 ratings were developed by averaging the overall ratings for each of the four goals and then ranking the overall scores based on relative orders.
Those in the top quartile were rated as Very High, those in the second quartile as High, those in the third quartile as Moderate, and those in the bottom quartile as
Low.
The segments that would perform best overall are:
•

Clustered heavily around the Resort Corridor between downtown Las Vegas and McCarren Airport

•

In east-west corridors generally in the area bounded by Lake Mead Boulevard to the north, Sunset to the south, Nellis Boulevard to the west, and Jones to the
west.

•

East-west between the Resort Corridor and Summerlin

•

Many east-west, north-south, and diagonal corridors within, to, and from Henderson

•

In North Las Vegas along North Las Vegas Boulevard and Craig Road
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PHASE 1 OVERALL RATINGS
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PHASE 2 EVALUATION
• Overview
• Phase 2 Screening Methodology
• Overall Phase 2 Ratings
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PHASE 2 SCREENING
The Phase 2 evaluation comprised Steps 3 and 4 of the HCT development process consisted of a detailed evaluation of the best performing corridors from Phase 1.
EVALUATION FRAMEWORK

Selection of Most Promising Corridors
The selection of the Phase 2 corridors began with the Phase 1 results. Using those results, a series of meetings was held with each jurisdiction to determine which
corridors should be brought forward. These decisions were based on the following considerations:
•
•
•
•
•

The Phase 1 ratings
Community priorities
Important connections
Development of a connected network
Avoid duplication/competition between corridors

This processed produced the Phase 2 corridors shown to the right.
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PHASE 2 CORRIDORS
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Development of Phase 2 Transit Services
Following the selection of the Phase 2 corridors, specific services were designed to operate in each corridor. For initial demand forecasting purposes, it was
assumed that light rail would operate from end-to-end in each corridor. Light rail was specified to determine the maximum ridership potential of each corridor.
Other key service assumptions included:
•

HCT Stop Locations: Generally every 1/2 mile at major intersections

•

Span and Frequencies: 24 hours a day, every 10 minutes

In addition to the HCT services, an expanded local network was also assumed. As part of separate work, RTC Service Planning staff had developed three local
service improvement scenarios. Of the three, the highest scenario was used to provide service in areas without HCT services.
In total, the initial Phase 2 network was still very large, and consisted of HCT on most of Southern Nevada’s major arterials. The underlying local network was also
very robust, and would provide much more service than is currently provided.
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PHASE 2 SERVICE DESIGN
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PHASE 2 SCREENING METHODOLOGY
Methodology for Initial Ridership Forecasts
Using that network, Initial demand forecasts were developed to determine maximum ridership potential. As described above, it was initially assumed that all lines
would operate as light rail, as among the modes being considered, this is the mode that would generate the highest ridership. Once those estimates had been
developed, mode thresholds were developed based on 75% of the average performance other similar HCT services in the United States. These thresholds were:
•

LRT: 100 passengers per revenue train hour1

•

BRT: 50 to 100 passengers per revenue vehicle hour

•

Rapid Bus: 30 to 50 passengers per revenue vehicle hour

The ridership forecasts and these mode thresholds were then used to modify the modes that would operate in each corridor. Those with sufficient demand to
support light rail were left as light rail, those with sufficient demand for BRT where switched to BRT, those with sufficient demand for Rapid Bus were switched to
Rapid Bus, those that could not support Rapid Bus were switched to local bus.
Once the specific services and modes had been set, the full Phase 2 evaluation was run for each line.

Full Evaluation Methodology
Similar to the Phase 1 screening, the Phase 2 evaluation examined the performance of each service in each corridor as follows:
•

First, the quantitative and qualitative performance was determined for each measure for each line.

•

Second, for each measure, the quantitative and qualitative values were ranked.

•

To develop goal ratings, the ranks for each measure were averaged and re-ranked. Segments that ranked in the top third were rated Very High, those in the
second third were rated as High, those in the bottom third as Moderate.

•

Finally, the ratings for each goal were average to develop overall ratings. In the same manner as for the goal ratings, lines that ranked in the top quarter were
rated Very High, those in the second quarter were rated as High, and those in the third quarter as Moderate.

The ways in which the individual measures ratings were developed varied by measure and are described in the technical documents associated with this report.
The following sections present a summary of the results by goal and overall.

One weakness with the use of passengers per revenue train or vehicle hour figures is that they can be easily increased or decreased by assuming lower or higher amounts of service. However, this was not an
issue in this case as the same service levels were assumed for all potential services.

1
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PHASE 2 LINES AND MODES
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The Enhance goals is intended to provide more compelling transit service to places were the largest numbers of people travel. The degree to which this could be
achieved was measured in terms of how many riders, and different types of riders, each line would attract.

The lines that rated the highest (in the top third) were:
•

Maryland Parkway

•

North Las Vegas Boulevard – Las Vegas Boulevard – South Las Vegas Boulevard

•

MLK Boulevard - Las Vegas Boulevard - Paradise Road

•

Tropicana Avenue

•

Charleston Boulevard

•

Desert Inn - Vegas Valley

•

Downtown Las Vegas – Strip – McCarran Airport
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PHASE 2 ENHANCE GOAL CORRIDOR EVALUATION RESULTS
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Transit is most effective when it forms a cohesive network between highly traveled areas with strong accessibility. The degree to which each corridor segment
would achieve the objectives in the CONNECT goal was assessed using fourmeasures related to the goal’s three objectives:

The lines that rated the highest (in the top third) were:
•

North Las Vegas Boulevard – Las Vegas Boulevard – South Las Vegas Boulevard

•

Charleston Boulevard

•

Flamingo Road

•

Maryland Parkway

•

MLK Boulevard - Las Vegas Boulevard - Paradise Road

•

Tropicana Avenue

•

Sahara Avenue
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PHASE 2 CONNECT GOAL CORRIDOR EVALUATION RESULTS
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Urban development and high-quality transit are mutually supportive, with each contributing to the success of the other. The GROW goal assesses six criteria
associated with three objectives:

The lines that rated the highest (in the top third) were:
•

Charleston Boulevard

•

Boulder Highway

•

Maryland Parkway

•

North Las Vegas Boulevard – Las Vegas Boulevard – South Las Vegas Boulevard

•

MLK Boulevard - Las Vegas Boulevard - Paradise Road

•

North 5th Street

•

Rancho Drive
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PHASE 2 GROW GOAL CORRIDOR EVALUATION RESULTS
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High-quality transit can boost a region’s economy, making it a more compelling place to visit and live. The degree to which each corridor segment would achieve
the objectives in the COMPETE goal was assessed using four measures related to three objectives:

The lines that rated the highest (in the top third) were:
•

North Las Vegas Boulevard – Las Vegas Boulevard – South Las Vegas Boulevard

•

Downtown Las Vegas – Strip – McCarran Airport

•

MLK Boulevard - Las Vegas Boulevard - Paradise Road

•

Charleston Boulevard

•

Flamingo Road

•

Maryland Parkway

•

Sahara Avenue
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PHASE 2 COMPETE GOAL CORRIDOR EVALUATION RESULTS
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High Capacity Transit must be financially and environmentally sustainable to be successful in a region. High-quality transit can be cost efficient, benefitting many
riders, who as they rely more on transit reduce auto dependency and improve regional congestion and air quality. The degree to which each corridor segment
would achieve the objectives in the SUSTAIN goal was assessed using six measures related to three objectives:

The lines that rated the highest (in the top third) were:
•

Desert Inn - Vegas Valley

•

North Las Vegas Boulevard – Las Vegas Boulevard – South Las Vegas Boulevard

•

Jones Road – Rainbow Boulevard

•

Decatur Boulevard – Russell Road

•

Downtown Las Vegas – Strip – McCarran Airport

•

Lake Mead Boulevard

•

Tropicana Avenue
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PHASE 2 GROW GOAL CORRIDOR EVALUATION RESULTS

67

Southern Nevada DRAFT High Capacity Transit Feasibility Study

OVERALL PHASE 2 RATINGS
The overall Phase 1 ratings were developed by averaging the overall ratings for each of the four goals and then ranking the overall scores based on relative orders.
Those in the top third were rated as Very High, those in the second third as High, those in the bottom third as Moderate. The overall ratings were as follows:
Very High:
•

North Las Vegas Boulevard – Las Vegas Boulevard – South Las Vegas Boulevard

•

MLK Boulevard - Las Vegas Boulevard - Paradise Road

•

Maryland Parkway

•

Charleston Boulevard

•

Downtown Las Vegas – Strip – McCarran Airport

•

Tropicana Avenue

•

Desert Inn - Vegas Valley

High:
•

Decatur Boulevard – Russell Road

•

Flamingo Road

•

Sahara Avenue

•

Jones Road – Rainbow Boulevard

•

Boulder Highway

•

North 5th Street

•

Lake Mead Boulevard

•

Rancho Drive

Moderate:
•

Eastern, Civic Center

•

Nellis Boulevard – Stephanie Street

•

Craig Road

•

Sunset Road

•

Washington Street

•

Fort Apache Road – Rampart Boulevard

•

Russell Road
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INITIAL HCT SCENARIOS (1, 2, & 3)
Following completion of the Phase 2 evaluation, the most promising HCT lines were combined into HCT scenarios that examined different ways that Southern
Nevada could develop HCT. In total, six scenarios were examined that included a variety of different alignments and modes.
Two different sets of scenarios were developed and evaluated. Each of the scenarios also
included a network of local services. These networks were based on the 2040 network of
local bus services included in the RTC Regional Travel Demand model with adjustments to
integrate those services with the HCT services.

INITIAL HCT SCENARIOS: STEP 5 OF EVALUATION FRAMEWORK

Scenarios 1, 2, and 3:
To begin, three scenarios were developed by the project’s Technical Advisory Groups. The
three scenarios represented different levels of HCT development.
Scenario 1: 50% of the average amount of LRT and BRT developed by Southern Nevada’s
peer regions (Denver, Salt Lake City, Phoenix, San Diego, and Orlando), or 26 miles of LRT
and five miles of BRT
Scenario 2: The same as the average amount of LRT and BRT developed by the peer cities, or 52 miles of LRT and nine miles of BRT
Scenario 3: 50% more LRT and BRT than developed by the peer cities, or 78 miles of LRT
Stakeholders were also provided the opportunity to trade between LRT and BRT at a rate of 1 mile of LRT for four miles of BRT or visa-versa to reflect the relative
costs of the different modes. This provided stakeholders the ability to create a more extensive network by focusing more on BRT or to focus more on LRT,
albeit with a smaller network. The starting point for the development of each Scenario was the Phase 2 network. Any lines or major line segments that were not
designated as LRT or BRT were included in the Scenario as Rapid Bus. Scenarios 1, 2, and 3 are the subject of this chapter.

Scenarios A, B, and C:
The evaluation of Scenarios 1, 2, and 3 indicated that while many of the proposed HCT lines would be very effective, others would not. Based on these findings, a
second set of three scenarios was developed. These three scenarios – Scenarios A, B, and C – focused on services in the corridors that the evaluation of Scenarios
1, 2, and 3 indicated would be most suitable for HCT. All three scenarios examined the same network, but focused on different modes. Scenario A included LRT,
BRT, and Rapid Bus, Scenario B included BRT and Rapid Bus, and Scenario C was all Rapid Bus. The development and evaluation of these scenario is presented in
the next chapter.
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Scenario 1

Scenario 1 included 3 LRT lines and 3 BRT lines.
LRT Lines
•

H9 Charleston Boulevard and Maryland
Parkway via downtown Las Vegas between
Camino Road and McCarran Airport

•

H16 Tropicana Ave between Las Vegas
Boulevard and Boulder Highway

•

H24 North Las Vegas Boulevard between
Eastern Ave and downtown Las Vegas

BRT Lines
•

H1 Boulder Highway between the vicinity of
downtown Henderson and Tropicana Ave

•

H5 North 5th Street, MLK Boulevard and Las
Vegas Blvd between the future site of UNLVNorth just north of Loop 215 and the South
Strip Transit Center

•

H22 Downtown Las Vegas – McCarran Airport
via the Strip

In total, Scenario 1 included 22.4 miles of LRT, 35.2
miles of BRT, and 225.5 miles of Rapid Bus.

73

Southern Nevada DRAFT High Capacity Transit Feasibility Study

Scenario 2

Scenario 2 included 3 LRT lines and 6 BRT lines.

LRT Lines
•

H8 Charlestown Boulevard between
Summerlin and Nellis Boulevard

•

H9 MLK Boulevard and Maryland Parkway
between Craig Road and McCarran Airport via
downtown Las Vegas

•

H16 Tropicana and Boulder Highway between
Las Vegas Boulevard and the vicinity of
downtown Henderson

BRT Lines
•

H1 Boulder Highway South from the vicinity
of downtown Henderson to Nevada State
College

•

H3 Nellis Boulevard between near Nellis AFB
and Tropicana Avenue

•

H5 Las Vegas Boulevard between the vicinity
of Nellis AFB and West Henderson

•

H15 Decatur Boulevard between Charleston
Boulevard and Tropicana Avenue

•

H19 Future site of UNLV-North – Craig Road at
MLK Boulevard via Pecos Road, Deer Springs
Way, North 5th Street, and Craig Road

•

H22 Rancho Drive at Rainbow Boulevard –
McCarran Airport via downtown Las Vegas
and the Strip

•

H24 Tropicana Avenue West between Hualapai
Way and Las Vegas Boulevard

Scenario 2 approximately doubled the amount
of LRT and BRT miles to 43.8 and 71.8 miles,
respectively. There would also 164.5 miles of Rapid
Bus.
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Scenario 3

Scenario 3 included 5 LRT lines and 4 BRT lines.
LRT Lines
•

H5 Las Vegas Boulevard between the vicinity
of Nellis AFB and West Henderson

•

H8 Charlestown Boulevard between
Summerlin and Nellis Boulevard

•

H9 MLK Boulevard and Maryland Parkway
between Craig Road and McCarran Airport via
downtown Las Vegas

•

H16 Tropicana and Boulder Highway between
Las Vegas Boulevard and Nevada State
College

•

H22 Downtown Las Vegas – McCarran Airport
via the Strip

BRT Lines
•

H3 Nellis Boulevard and Stephanie Street
between the vicinity of Nellis AFB and Horizon
Ridge Parkway

•

H13 H22 Rancho Drive at Rainbow Boulevard
–downtown Las Vegas via Rancho Drive and
Washington Avenue

•

H15 Decatur Boulevard and Russell Road
between Rancho Drive and Las Vegas
Boulevard

•

H19 Future site of UNLV-North – Craig Road at
MLK Boulevard via Pecos Road, Deer Springs
Way, North 5th Street, and Craig Road

•

H24 Summerlin – Las Vegas Boulevard via
Sahara Avenue, Fort Apache Road, and
Tropicana Avenue

Scenario 3 increased the amount of LRT to 79.4
miles but reduced the amount of BRT to 57.1 miles.
The amount of Rapid Bus was 146.5 miles.
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EVALUATION OF SCENARIOS 1, 2, & 3
Evaluation Metrics
The evaluation of Scenarios 1, 2, and 3 focused on six key factors:
•

Ridership

•

Capital costs

•

Annual operating costs

•

Annualized cost per HCT passenger

•

Reduction in Vehicle Miles Traveled

•

Number of TOD locations served

Total Ridership
Without any HCT and only anticipated improvements to local and express services, RTC projects that transit ridership will increase from 190,000 trips per weekday
today to 289,000 in 2040. With Scenario 1, total ridership would increase by another 24%, with Scenario 2, an additional 2%, and with Scenario 3, and with
Scenario 4, a further 4%. These results indicate that the services included in Scenario 1 would significantly increase ridership, but that the additional services in
Scenarios 2 and 3 would produce much smaller increases.
Differences in HCT ridership would be similar. Scenario 1 would serve a very large number of HCT riders – 269,000 per weekday, 35,000 on LRT, 62,000 on BRT,
and 163,000 in Rapid Bus. Scenario 2 would increase HCT ridership by only 7,000 riders: 55,000 on LRT, 113,000 on BRT, and 118,000 on Rapid Bus. Scenario 3
would increase HCT ridership by only another 8,000 riders per weekday: 112,000 on LRT, 49,000 on BRT, and 118,000 on Rapid Bus.
SCENARIO 1, 2, AND 3 RIDERSHIP
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Ridership by Stop
By stop, and in all scenarios, ridership would be highest in and along:
•

The Resort Corridor

•

Maryland Parkway,

•

Charleston Boulevard

•

Tropicana Avenue

•

Sahara Avenue.

SCENARIO 1 RIDERSHIP BY STOP

SCENARIO 2 RIDERSHIP BY STOP

SCENARIO 3 RIDERSHIP BY STOP
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Capital Costs

Annualized Costs per Passenger

The costs of the three scenarios would vary significantly, and largely due to
the different amounts of LRT in each. For the capital cost estimates, and
based on the costs of similar projects elsewhere in the United States, LRT
was estimated at $110 million per mile, full BRT at $30 million, and Rapid Bus
at $5 million. On this basis, Scenario 1 would cost $4.5 billion, Scenario 2,
$8.0 billion, and Scenario 3 $11.5 billion. In all scenarios, the most significant
costs are for LRT.Ridership.

One common way of measuring cost-effectiveness is the annualized cost of
new services per passenger, which is the sum of annual operating costs and
annualized capital costs divided by the number of passengers that would be
served. Annualized capital costs are determined by dividing the total cost of
project elements by their expected lifespan – for example, a bus that costs $1
million dollars with an expected lifespan of 12 years would have an annualized
cost of $83,333, or $1.0 million divided by 12. On this basis, the annualized
cost per passenger would be $2.05 for Scenario 1, $3.47 for Scenario 2, and
$4.75 for Scenario 3. The higher costs for Scenarios 2 and 3 are largely due
to higher amounts of LRT.

SCENARIO 1, 2, AND 3 CAPITAL COSTS BY MODE (IN BILLIONS USD)

SCENARIO 1, 2, AND 3 ANNUALIZED COSTS BY MODE (IN USD)

Annual Operating Costs
Annual operating costs for HCT services would be $95.5 million for Scenario
1, $107.5 million for Scenario 2, and $124.6 million for Scenario 3. The larger
amounts of LRT drive the higher operating costs for Scenarios 1, 2, and 3.
SCENARIO 1, 2, AND 3 ANNUAL OPERATING COSTS BY MODE (IN
MILLIONS USD)

VMT Reduction
Scenario 1 would reduce 600,000 vehicle miles of travel (VMT) per weekday,
which would be a 1% reduction in regional totals. The numbers for Scenarios
2 and 3 would be very similar.

Number of TOD Locations
Prior work identified a large number of TOD locations. Scenario 1 would serve
21 of these, Scenario 2 31, and Scenario 3 32.
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RESULTS BY LINE
Total Ridership

Total ridership for the individual lines in Scenarios 1, 2, and 3 would range from over 50,000 passengers per weekday to fewer than 1,500. In general longer lines
would carry more riders than shorter lines, largely because they would serve more places. However, there are also many exceptions, primarily routes that would
operate to, from, or through the Resort corridor, which is the single location in Southern Nevada with the highest volumes of travel.
SCENARIO 1 TOTAL RIDERSHIP BY LINE

SCENARIO 2 TOTAL RIDERSHIP BY LINE

SCENARIO 3 TOTAL RIDERSHIP BY LINE
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Ridership per Route Mile
High Capacity Transit services, as the name implies, are designed to serve very high volumes of passengers, and one way to determine the density of passengers
who would be served is to consider boardings per route mile. This normalizes the ridership projections by route length and is a strong indication of how full trains
or buses would be. For example, a very long line with low demand along the entire line could have high total ridership but run with empty vehicles because
demand at any given point is low. Conversely, a shorter line with high demand throughout could have lower total ridership but run with full vehicle. A key
consideration for the development of HCT services is to match services with demand to ensure that vehicles do run close to full.
Boardings per route mile on the individual lines in Scenarios 1, 2, and 3 would range from close to 2,000 to less than 400. In general, routes that would operate
to, from, or through the Resort Corridor would have the highest number of boardings per route mile, as these routes would serve the highest density of residents,
jobs, and major activity centers.
Elsewhere in the United States, light rail lines that serve areas comparable to Southern Nevada average approximately 1,900 boardings per route mile. (Those in
Southern Nevada’s peer region’s (Denver, Salt Lake City, Phoenix, and San Diego average approximately 2,000.) Based on differences in vehicle capacities, BRT
would be expected to serve around 900 boardings per route mile. Rapid Bus could serve the same volumes as BRT, but considering the much lower development
costs, lower volumes can be justified. Consistent with past and current practicies, RTC desires to develop productive and cost-effective services and also serve
local desires. To achieve both, this study assumed that new service could perform below national averages but still reasonably well, or at approximately 90% of
the national average for LRT and with relative differences for BRT and Rapid Bus:
•

LRT: 1,700 boardings per route mile

•

BRT: 800

•

Rapid Bus: 500

Using these thresholds, it is clear that there were a number of mismatches between the modes assumed in Scenarios 1, 2, and 3 and ridership levels. In many
corridors, higher modes – LRT and BRT – were assumed that would be needed to serve demand. On the other hand, many routes that could support BRT were
not included for higher level service.
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SCENARIO 1 RIDERSHIP PER ROUTE MILE

SCENARIO 2 RIDERSHIP PER ROUTE MILE

SCENARIO 3 RIDERSHIP PER ROUTE MILE
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Capital Costs
Based on the costs of similar projects elsewhere in the United States, LRT was estimated at $110 million per mile, full BRT at $30 million, and Rapid Bus at $5
million. With few exceptions based on mileage differences (long versus short), capital costs would be highest for LRT lines, followed by BRT lines. Cost for
individual Rapid Bus lines would be relatively low.

SCENARIO 1 CAPITAL COSTS
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SCENARIO 2 CAPITAL COSTS

SCENARIO 3 CAPITAL COSTS
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Annual Operating Costs
Operating costs for light rail are significantly higher than for BRT or Rapid Bus due to the operating of two car trains and costs for infrastructure maintenance –
approximately $202 per revenue train hour for LRT, versus $71 per revenue hour for BRT and $70 for Rapid Bus.
On a line-by-line basis, operating costs were driven by the mode and length of the line, with longer light rail lines having the highest costs.1 Differences between
BRT and Rapid Bus costs were driven almost entirely but length.
SCENARIO 1 OPERATING COSTS

SCENARIO 3 OPERATING COSTS

SCENARIO 2 OPERATING COSTS

For Scenarios 1, 2, and 3, all lines were assumed to
operate at the same frequencies and for the same hours.
As a result, differences in service levels were not a factor.

1
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Annualized Cost per Passenger
Annualized costs per passenger would be highest for LRT lines – again due to the higher costs for light rail service. Other cost differences are mostly related to
differences in ridership levels and route lengths.

SCENARIO 1 ANNUALIZED OPERATING COSTS PER
PASSENGER

84

SCENARIO 2 ANNUALIZED OPERATING COSTS
PER PASSENGER

SCENARIO 3 ANNUALIZED OPERATING COSTS
PER PASSENGER
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TOD Locations
The number of potential TOD locations would vary significantly by line, from a high of 10 to none on many lines. However, it should be noted that:
1.

Light rail and BRT have a strong record in attracting development, which the potential with Rapid Bus is much more limited.

2.

The potential TOD locations were identified as desirable by the projects Technical Advisory Groups, and that if light rail or BRT were developed in other
locations, new development would likely follow.

SCENARIO 1 NUMBER OF TOD LOCATIONS BY LINE

SCENARIO 2 NUMBER OF TOD LOCATIONS BY LINE

SCENARIO 3 NUMBER OF TOD LOCATIONS BY LINE
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VMT Reduction
Text Pending
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OVERALL INITIAL SCENARIOS FINDINGS
Total Ridership
The major findings from the evaluation of Scenarios 1, 2, and 3 are that:
•

Many of the services that were examined would be very strong HCT lines.

•

However, others that were included would not be very strong, or only marginally so.

•

There were many mismatches between the modes that were assumed and ridership levels. More specifically, some of the lines that were assumed for LRT
and BRT would not have sufficiently high ridership to support productive service. Conversely, many of the lines that were assumed as Rapid Bus could
support BRT.

INITIAL SCENARIOS FINDINGS COMPARISON

These findings made it clear that additional refinement was need. To do this, a revised set of scenarios – A, B, and C – was developed that was developed to better
focus on areas where demand would be highest. These scenarios are described in the next chapter.
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SCENARIOS A, B, AND C
Eva

• FInal HCT Scenarios
• Evaluation of Scenarios A, B, and C
• Results by Line
• Overall Final Scenarios Findings
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FINAL HCT SCENARIOS A, B, AND C

As described in the previous chapter, many of the services that were included in Scenarios 1, 2, and 3 would be very strong HCT lines but many others would not.
There were also mismatches between the modes that were assumed and ridership levels. The evaluation of those scenarios provided many insights toward the
development of an HCT network for Southern Nevada, but also indicated that additional analysis was necessary. To do this, three new scenarios were developed
to focus on the areas and lines that the evaluation of Scenarios 1, 2, and 3 indicated were most promising.
EVALUATION FRAMEWORK

The evaluation of Scenarios 1, 2, and 3 indicated that while many of the proposed HCT
lines would be very effective, others would not. Based on these findings, a second set of
three scenarios was developed. These three scenarios – Scenarios A, B, and C – focused
on services in the corridors that the evaluation of Scenarios 1, 2, and 3 indicated would be
most suitable for HCT. All three scenarios examined the same network, but focused on
different modes. Scenario A included LRT, BRT, and Rapid Bus, Scenario B included BRT
and Rapid Bus, and Scenario C was all Rapid Bus.

Scenarios A, B, and C
Scenarios A, B, and C focused on HCT services in the corridors that the evaluation of Scenarios 1, 2, and 3 indicated would be most effective. The three scenarios
all examined the same network, which consisted HCT service in the following 18 corridors:
•

H1 Boulder Highway between the vicinity of downtown Henderson and
downtown Las Vegas

•

H12 Desert Inn Road and Vegas Valley Road between Decatur Boulevard
and Nellis Boulevard

•

H2 Craig Road between Rancho Drive and North Las Vegas Boulevard

•

H13 Rancho Drive between Elkhorn Road and downtown Las Vegas

•

H3 Nellis Boulevard and Stephanie Street between North Las Vegas
Boulevard and Horizon Ridge Parkway

•

H14 H24 Summerlin – Las Vegas Boulevard via Sahara Avenue, Fort
Apache Road, and Tropicana Avenue

•

H5 South Las Vegas Boulevard between McCarran Airport and West
Henderson

•

H15 Decatur Boulevard and Russell Road between Rancho Drive and Las
Vegas Boulevard

•

H7 Eastern Avenue between North Las Vegas Boulevard and Horizon Ridge
Parkway

•

H16 Tropicana Avenue between Rainbow Boulevard and Boulder Highway

•

•

H8 Charleston Boulevard between Summerlin and Boulder Highway

H17 Jones Boulevard, Carey Avenue, and Rainbow Boulevard between
Rancho Drive and Tropicana Avenue

•

H9 Maryland Parkway between Summerlin and Nellis Boulevard

•

•

H10 Sahara Avenue between Summerlin and Boulder Highway

H19 Future site of UNLV-North – Downtown Las Vegas via Losee Road,
Dear Springs Way, and North 5th Street

•

H11 MLK Boulevard and Paradise Road between Loop 215 and McCarran
Airport

•

H22 Downtown Las Vegas – McCarran Airport via the Strip

•

H24 North Las Vegas Boulevard between Nellis AFB and downtown Las
Vegas
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SCENARIO A, B, AND C HCT LINES
However, the three scenarios differed in terms
of mode assumptions. Scenario A included LRT,
BRT, and Rapid Bus, Scenario B included BRT and
Rapid Bus, and Scenario C was all Rapid Bus.
Each of the scenarios also included a robust
network of local services. These networks were
based on the 2040 network of local bus services
included in the RTC Regional Travel Demand
model. These local services are shown on the HCT
scenario maps on the following pages.
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Scenario A

Scenario A included four LRT lines, two BRT lines,
and 12 Rapid Bus lines:
LRT Lines
•

H8 Charleston Boulevard

•

H9 Maryland Parkway between downtown Las
Vegas and McCarran Airport

•

H16 Tropicana Avenue

•

H22 Downtown Las Vegas – Strip –McCarran
Airport

BRT Lines
•

H10 Sahara Avenue

•

H14 Flamingo Road

Rapid Bus Lines
•

H1 Boulder Highway

•

H2 Craig Road

•

H3 Nellis Boulevard/Stephanie Street

•

H5 South Las Vegas Boulevard

•

H7 Eastern Avenue

•

H11 MLK Boulevard/Paradise Road

•

H12 Desert Inn Road/Vegas Valley Road

•

H13 Rancho Drive

•

H15 Decatur Boulevard/Russell Road

•

H17 Jones Boulevard/Rainbow Boulevard

•

H19 North 5th Street

•

H24 North Las Vegas Boulevard

In total, Scenario A included 227.5 miles of HCT:
41.7 miles of LRT, 33.2 miles of BRT, and 156.2 miles
of Rapid Bus.
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Scenario B

SCENARIO B LINES AND MODES

Scenario B included only BRT and Rapid Bus, with
four BRT lines and 14 Rapid Bus lines.
LRT Lines
BRT Lines
•

H8 Charleston Boulevard

•

H9 Maryland Parkway between downtown Las
Vegas and McCarran Airport

•

H16 Tropicana Avenue

•

H22 Downtown Las Vegas – Strip –McCarran
Airport

Rapid Bus Lines
•

H1 Boulder Highway

•

H2 Craig Road

•

H10 Sahara Avenue

•

H14 Flamingo Road

•

H3 Nellis Boulevard/Stephanie Street

•

H5 South Las Vegas Boulevard

•

H7 Eastern Avenue

•

H11 MLK Boulevard/Paradise Road

•

H12 Desert Inn Road/Vegas Valley Road

•

H13 Rancho Drive

•

H15 Decatur Boulevard/Russell Road

•

H17 Jones Boulevard/Rainbow Boulevard

•

H19 North 5th Street

•

H24North Las Vegas Boulevard

As with Scenario 1, Scenario 2 included 227.5 total
miles of HCT. This included 41.7 miles of BRT and
185.5 miles of Rapid Bus.
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Scenario C

Scenario 3 included examined all lines as Rapid
Bus.
As with Scenarios 1 and 2, Scenario 3 included
227.5 total miles of HCT
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EVALUATION OF SCENARIOS A, B, AND C
The evaluation of Scenarios A, B, and C used the full array of Phase 2 criteria, as opposed to the more focused criteria used for Scenarios 1, 2, and 3.

Overview of Scenario Results
In summary, Scenario A, which includes a mix of LRT, BRT, and Rapid Bus, would produce the highest overall ridership increase, at 28%. It would also be the most
expensive, and significant more expensive than Scenarios B and C due largely to higher costs for LRT, but also for BRT. It would also have, by far, the greatest
economic development benefits. Scenarios B and C, while producing smaller increases in ridership than Scenario A, would still produce very high ridership
increases – 24% for Scenario B and 18% for Scenario C. Capital costs would be much lower and operating costs significantly lower.
OVERVIEW OF FINAL SCENARIO RESULTS

** Potential economic development impacts will be studied further as part of the On Board Mobility Plan

Ridership
Without any HCT and only anticipated improvements to local and express services, RTC projects that transit ridership will increase from 190,000 trips per weekday
today to 289,000 in 2040. With Scenario A, which would include LRT, BRT, and Rapid Bus, total ridership would increase by another 28% to 370,900 per weekday.
With Scenario B, which would include BRT and Rapid Bus, total ridership would be 4% lower, at 357,300 per weekday. With Scenario C, which would only include
Rapid Bus, total ridership would be a further 4% lower, at 342,800. HCT ridership would be 354,800 per weekday with Scenario A, 246,300 with Scenario B, and
342,800 with Scenario C.
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Capital Costs
The costs of the three scenarios would vary significantly, largely due to the
different amounts of LRT and BRT in Scenarios A and B. As in Scenarios 1, 2, and
3, LRT was estimated at $110 million per mile, full BRT at $30 million, and Rapid
Bus at $5 million. On this basis, Scenario A, which would include four LRT lines
and two BRT lines, would cost $6.0 billion. Scenario B, which would include four
BRT lines, would cost $1.8 billion. Scenario C, which would only include Rapid
Bus, would cost 910 million.1

Annual Operating Costs
Differences in annual operating costs would be smaller than for capital costs,
but still significant. Scenario A would have the highest overall annual operating
costs, at $191.8 million, compared to $151.9 million for Scenario B and 151.6 million
for Scenario C. The higher operating costs for Scenario A are nearly all due to
the higher cost to operate light rail.

Annualized Costs per Passenger
Differences in annualized costs per passengers would also be high, at $3.61
for Scenario A, $1.99 for Scenario B, and $1.72 for Scenario C. Most of the
differences are due to the higher capital costs in Scenarios A (for LRT and BRT)
and B (for BRT), plus the smaller differences in operating costs.

Potential Economic Development Impacts
One of the key advantages of LRT and BRT over Rapid Bus and local bus are
their ability to stimulate station area development and produce other benefits.
These benefits will be examined in greater detail in the second phase of On
Board, but experience from elsewhere indicates that LRT typically has major
benefits, BRT lower but still significant benefits, and Rapid Bus lower but still
measurable benefits. Using a capital cost multiplier of three to six times for
Scenario A, two to three times for Scenario B, and one to 1.5 for Scenario C,
potential economic beneifts could be as high as $36 billion for Scenario A, $.4
billion for Scenario B and $1.5 billion for Scenario C.

The total costs include the costs to purchase the additional buses needed to operate the expanded local service included in each scenario. The annualized costs
include costs to replace all buses in the fleet.
1
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RESULTS BY LINE
Phase 2 was conducted using the same detailed criteria as for Phase 2. In summary, specific ratings were develop for each measure within each goal. Those
ratings were converted to index values and combined to create an overall index value for each goal. Finally, the goal values were averaged to create an overall
goal value.
The average ratings for each line across the three scenarios are presented below. A detailed description of the methodologies that were used and the detailed
results for each scenario is presented in the separately bound document “Scenario A, B, and C Methodology and Results.”v

INSERT GRAPHIC THAT REPRESENTS
PROCESS OF COMBINING VALUES FOR
EACH EVALUATION MEASURE INTO GAOL
RANKINGS AND THEN COMBINATION
OF GOAL RANKING INTO AN OVERALL
RANKING
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ENHANCE GOAL CORRIDOR EVALUATION RESULTS
The Enhance goal reflects the desire to provide more compelling transit service
to places where the largest numbers of people travel. The degree to which this
could be achieved was measured in terms of how many riders, and different
types of riders, each line would attract:
•
•
•
•

Total boardings per route mile
New transit trips per route mile
Ridership to and from minority neighborhoods
Ridership to and from low-income neighborhoods

The lines that rated the highest (in the top third) were:
•
•
•
•
•
•

98

Downtown Las Vegas/Strip/McCarran Airport
Maryland Parkway
Tropicana Avenue
MLK Boulevard/Las Vegas Boulevard/Paradise Road
Flamingo Road
Decatur Boulevard/Russell Road
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ENHANCE RANKINGS BY TOP THIRD, MIDDLE THIRD, AND BOTTOM THIRD
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CONNECT GOAL CORRIDOR EVALUATION RESULTS
The CONNECT goal reflects the desire to make it easier for people, and
particularly residents to travel throughout Southern Nevada by transit. The
degree to which each line would achieve this was assessed using four measures:
•
Resident ridership
•
Housing units in areas with affordable rents
•
Connections with potential new HCT lines
•
Connections with other transit services
The lines that rated the highest (in the top third) were:
•
•
•
•
•
•
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MLK Boulevard/Las Vegas Boulevard/Paradise Road
Charleston Boulevard
Maryland Parkway
Flamingo Road
Decatur Boulevard/Russell Road
Boulder Highway
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CONNECT RANKINGS BY TOP THIRD, MIDDLE THIRD, AND BOTTOM THIRD
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The GROW goal reflects the desire to use High Capacity Transit to stimulate the
types of higher density, mixed-use development that most of Southern Nevada’s
jurisdictions are now pursuing. The degree to which each line could achieve this
was assessed using eight measures:
•
•
•
•
•
•
•
•

Service to mixed-use areas
Support for HCT in local plans
Rankings by local jurisdictions (from Phase 2)
TOD potential
New/shifted residential development
New/shifted commercial development
Support major transit corridor investments in adopted local plans
Stakeholder input

The lines that rated the highest (in the top third) were:
•
•
•
•

MLK Boulevard/Las Vegas Boulevard/Paradise Road
Charleston Boulevard
Maryland Parkway
Flamingo Road

•
•

Decatur Boulevard/Russell Road
Boulder Highway
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GROW RANKINGS BY TOP THIRD, MIDDLE THIRD, AND BOTTOM THIRD
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High-quality transit can boost a region’s economy, making it a more compelling
place to visit and live. The degree to which each corridor segment would achieve
the objectives in the COMPETE goal was assessed using four measures:
•
•
•
•

Visitor ridership
Small businesses served
Jobs served
Stations with potential for TOD

The lines that rated the highest (in the top third) were:
•
•
•
•
•
•
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Downtown Las Vegas/Strip/McCarran Airport
MLK Boulevard/Las Vegas Boulevard/Paradise Road
Charleston Boulevard
Flamingo Road
Maryland Parkway
Decatur Boulevard/Russell Road

COMPETE GOAL CORRIDOR EVALUATION RESULTS
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COMPETE RANKINGS BY TOP THIRD, MIDDLE THIRD, AND BOTTOM THIRD
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The SUSTAIN goal reflects the desire to provide transit that is both fiscally and
environmentally sustainable. The degree to which each line could achieve this
was assessed using six measures
•
•
•
•
•
•

Operating cost per passenger
Annualized cost per passenger
Passengers per revenue hour
Increase in transit mode share
Reductions in SOV use
VMT reduction

The lines that rated the highest (in the top third) were:
•
•
•
•
•
•
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South Las Vegas Boulevard
Downtown Las Vegas/Strip/McCarran Airport
Decatur Boulevard/Russell Road
Jones Boulevard/Rainbow Boulevard
Tropican Avenue
Flamingo Road

SUSTAIN GOAL CORRIDOR EVALUATION RESULTS
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SUSTAIN RANKINGS BY TOP THIRD, MIDDLE THIRD, AND BOTTOM THIRD
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OVERALL FINAL SCENARIOS FINDINGS
AVERAGE OF ALL GOALS FROM SCENARIOS A, B, AND C

Overall Results
The overall ratings were developed by averaging the overall ratings for each of
the five goals. The overall ratings were as follows:
TOP THIRD
•
•
•
•
•
•

Downtown Las Vegas/Strip/McCarran Airport
Maryland Parkway
MLK Boulevard/Las Vegas Boulevard/Paradise Road
Flamingo Road
Charleston Boulevard
Decatur Boulevard/Russell Road

MIDDLE THIRD
•
•
•
•
•
•

Tropicana Avenue
Sahara Avenue
Boulder Highway
North 5th Street
South Las Vegas Boulevard
Rancho Drive

BOTTOM THIRD
•
•
•
•
•
•
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North Las Vegas Boulevard
Desert Inn Road/Vegas Valley Drive
Jones Road/Rainbow Boulevard
Nellis Boulevard/Stephanie Street
Eastern Avenue
Craig Road

OVERALL SCENARIOS A, B, AND C RANKINGS BY TOP THIRD, MIDDLE THIRD, AND BOTTOM THIRD
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Matching Modes with HCT Lines
The amount of capacity that light rail, BRT, and Rapid Bus can provide is a function of vehicle capacities and service frequencies. Light rail typically operates
with two car trains that can carry up to 250 passengers, and BRT and Rapid Bus typically operate with 60’ articulated buses that can carry up to 90 passengers.
Nearly all High Capacity Transit services operate at least every 10 minutes to provide minimum levels of convenience, and can operate more frequently to provide
additional capacity. With 10 minute headways, LRT can carry approximately 1,500 passengers per hour in each direction and BRT and Rapid Bus can carry 540.
Put another way, BRT and Rapid Bus can be thought of as “high capacity transit” and LRT as “very high capacity transit.” Furthermore, LRT, because its cost
structure, is much higher, must carry very high volumes of passengers to be cost-effective and productive.
There are a number of ways to match projected ridership levels with transit modes, and this study used Boardings per Route Mile and the following thresholds:
•
•
•

LRT: 1,800 or more boardings per route mile
BRT: 800 or more
Rapid Bus: 500 or more

Potential Modes based on Current RTC 2040 Forecasts
Using the Scenario A ridership estimates, which were the highest of the three scenarios, and based on current RTC 2040 growth forecasts, all of the 18 lines in
Scenarios A, B, and C would serve sufficient ridership to support at least Rapid Bus. Of these:
•

•

11 lines would have sufficient ridership to support BRT. These lines could also operate as Rapid Bus.
•
•
•
•
•
•

Downtown Las Vegas/Strip/McCarran Airport
Tropicana Avenue
Maryland Parkway
Flamingo Road
South Las Vegas Boulevard
MLK Boulevard/Las Vegas Boulevard/Paradise Road

•
•
•
•
•

Charleston Boulevard
Sahara Avenue
Decatur Boulevard/Russell Road
Desert Inn Road/Vegas Valley Drive
Jones Road/Rainbow Boulevard

Three lines would have sufficient ridership to support LRT. These lines could also operate as BRT or Rapid Bus:
•
•
•
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Downtown Las Vegas/Strip/McCarran Airport
Tropicana Avenue
Maryland Parkway
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OVERALL CORRIDOR EVALUATION RESULTS
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Potential Changes to Increase Demand to
Support Higher Modes
Some Southern Nevada jurisdictions, and in particular, Henderson, desire
to develop light rail in corridors where the Scenario A, B, and C projections
indicate there will not be sufficient demand, but believe that they can take
steps to reshape development in ways that could make light rail feasible.
As desired in the market analysis, the demand for transit is very strongly
related to population and employment densities – in Southern Nevada,
close to 90% of the demand is related to these densities. Thus, to increase
demand levels, the most effective steps that jurisdictions can take would
be to increase development along potential HCT corridors. By corridor, the
increases in combined population and employment densities that would be
needed
There are a number of ways in which this could potentially be done, and
which will be examined in more detail as part of development of the On
Board Mobility Plan.
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FINDINGS
This study determined that – through 2040 – some form of HCT is feasible in 18 corridors. By thirds, the corridors that rated most highly in terms of the project’s
goals and objectives were:
TOP THIRD
•
•
•
•
•
•

Downtown Las Vegas/Strip/McCarran Airport1
Maryland Parkway2
MLK Boulevard/Las Vegas Boulevard/Paradise Road
Flamingo Road
Charleston Boulevard
Decatur Boulevard/Russell Road

MIDDLE THIRD
•
•
•
•
•
•

Tropicana Avenue
Sahara Avenue
Boulder Highway
North 5th Street
South Las Vegas Boulevard
Rancho Drive

BOTTOM THIRD
•
•
•
•
•

North Las Vegas Boulevard
Desert Inn Road/Vegas Valley Drive
Jones Road/Rainbow Boulevard
Nellis Boulevard/Stephanie Street
Eastern Avenue

•

Craig Road

Ridership levels would vary significantly and based on current projections, only a few corridors could support rail, while most would support BRT. This is largely
because levels of development along most corridors are not projected to be sufficiently intense to support very high capacity transit. However, some jurisdictions
believe that they can generate enough new development along specific corridors to support rail. The extent to which this may be possible will need to be revisited
when RTC updates this plan or as HCT development is pursued in specific corridors.
The Resort Corridor High Capacity Transit Feasibility Study has recommended Euro Tram service for
the Resort Corridor. It is similar to modern streetcar service, but would operate with double articulated
trams instead of single articulated trams to increase capacity.

1

2
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In April 2019, RTC selected BRT for Maryland Parkway.
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FEASIBLE HCT CORRIDORS

117

o n
b o

a

r

d

YOUR FUTURE TRANSIT PLAN

