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Executive Summary 

Introduction 

The Regional Transportation Commission (RTC) of Southern Nevada commissioned the Maryland Parkway 

Corridor Alternatives Analysis (AA) to study potential transit improvements between downtown Las Vegas 

and the McCarran International Airport. Maryland Parkway is a vital corridor for the Las Vegas valley. The 

RTC recognizes that the region will greatly benefit from investments in transit and roadway infrastructure on 

Maryland Parkway.   

The AA evaluates and screens alternative alignments, modes, and station locations within the Maryland 

Parkway Corridor and concludes with the selection of a recommended Locally Preferred Alternative (LPA). 

The AA process is consistent with the historical Federal Transit Administration’s (FTA) New Starts / Small 

Starts guidelines that enable fixed-guideway projects to be eligible for federal funds.  

AA Study Area 

Maryland Parkway is a critical corridor in the Las 

Vegas valley and connects many high-activity 

centers (see Figure ES.2), including the University 

of Nevada, Las Vegas (UNLV), The Boulevard Mall, 

the Sunrise Hospital and Medical Center, downtown 

Las Vegas, the McCarran International Airport and 

major commercial areas. It is a major regional 

transit corridor; the existing bus service (Route 109, 

see Figure ES.1) carries more than 10,000 

passengers per weekday with direct connections to 

some of the valley’s busiest transit routes. To 

facilitate analysis, the study area was split into three 

segments, following the existing Route 109 bus 

service: 

1. downtown Las Vegas (north of Charleston Boulevard) 

2. the Core Corridor (Maryland Parkway between Charleston Boulevard and Russell Road) 

3. the southern alignment (Russell Road to the airport and South Strip Transfer Terminal) 

AA Process  

The AA began in late 2012 with a review of existing and forecast socioeconomic, land use, and 

transportation conditions. This information led to a Purpose and Need statement to summarize the data and 

describe corresponding goals for the project (Chapter 2).  

The project team developed evaluation processes supporting the AA. First, the team screened a wide range 

of transit alternatives (i.e. “initial alternatives”) to assess which could feasibly meet the project goals and 

needs. From this process the study team identified eight alternatives to carry forward for further evaluation 

(i.e. “final alternatives). Next, the study team identified six key decision points, each supported by detailed 

evaluations of key components of the alternatives. This process was designed to facilitate public 

Figure ES.1.    Existing Route 109 bus service 
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Figure ES.2 Study Area 
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participation, and focus decisions on key components of the transit system.  The eight final alternatives were 

used to help participants understand the tradeoffs between the different investment options. The six key 

decisions are listed in Table ES.1 below. 

Table ES.1    Six key decisions to identify the LPA 

1. Which alignment should the transit service follow to the north and south of the Core Corridor?  

2. Where will the stations be located (along the Core Corridor)? 

3. Which guideway should be used for the chosen transit service? (side/center/mixed) 

4. How many travel lanes should there be along the Core Corridor (4, 5 or 6 general traffic lanes)? 

5. Is it necessary to expand the Right-of-Way? 

6. Which technology - bus or rail? 

Regarding decision #1, the analysis assumed that, in any alternative, the core transit service route would 

follow Maryland Parkway between Charleston Boulevard and Russell Road. 

Regarding decision #6, the project team and participants found the differences between LRT and Streetcar 

minor at this stage of the analysis.  Therefore, the analysis simply considered rail as one vehicle option, to 

allow for objective and clear decision making – narrowing the choices to tire-based and rail-based systems. 

The evaluation criteria were directly related to the project’s goals. The criteria evolved through the screening 

and evaluation process, starting with broad and mainly qualitative measures for the initial screening and 

becoming more focused at the detailed evaluation stage by using both qualitative and quantitative measures. 

Throughout the process, public and stakeholder workshops helped guide the screening and evaluation to 

ultimately reach a LPA which will be carried forward into the next phase of project development. 

The AA duration was approximately 18 months, from initiation to adoption of the LPA.  During that time the 

RTC engaged the public in four broadly publicized workshops, as illustrated in the schedule, below.  The 

workshops coincided with major decision points and were supported by technical analysis and reporting to 

illustrate the decision tradeoffs.  

Schedule: 

• Initiated the AA:   September 2012 

• Conducted first public workshops:   November 2012 

• Developed Purpose & Need and initial alternatives:  February 2013 

• Conducted second and third public workshops:   May & June 2013  

• Refined and evaluated a draft LPA:   September 2013 

• Conducted final public workshops:  October 2013 

• Identified a final LPA:   December 2013  
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AA Purpose and Need 

The purpose of a proposed improved transit service in the Maryland Parkway Corridor is to provide a transit 

solution that addresses the following four mobility and development needs: 

1. Need to improve mobility and access on the corridor by providing inviting, reliable, safe, and 

secure transit, biking, and walking options: Mobility along the Maryland Parkway Corridor is 

currently focused on the automobile, with a comparatively slow transit option and an uninviting biking 

and walking environment. Maryland Parkway is a wide roadway with almost all of the existing curb-

to-curb space devoted to automobile travel. Bicyclists share the outside lane with traffic as they 

navigate along the corridor. Pedestrians typically must face seven lanes of traffic to cross the street. 

Transit buses along the corridor (Route 109) are often stuck in slow traffic. Travel time reliability 

worsens as Route 109 buses travel along Maryland Parkway. Bus stops generally lack passenger 

amenities. Riders wait on the sidewalk or in modest shelters; several bus stops have insufficient 

shelter for waiting riders, resulting in many waiting outside of the shelter.  

2. Need to overcome existing factors that constrain transit performance and suppress 

ridership: Because Route 109 operates in mixed flow traffic, it experiences delays due to traffic 

congestion. Maryland Parkway is a heavily traveled roadway, and is typically subject to recurring 

congestion between noon and 6pm on weekdays. Traffic congestion on Maryland Parkway is 

expected to worsen in the future, leading to increased delays for transit users. Additionally, the large 

number of bus stops slows Route 109 travel times. Finally, boarding Route 109 buses can be slow 

and unpredictable. Of the total end-to-end average weekday Route 109 travel time, approximately 

21% (eleven minutes) is spent stopped at bus stops. While several factors contribute to slowing 

boarding times, one of the principal ones is the requirement to deploy a mechanical ramp to serve 

riders in wheelchairs. 

3. Need to support economic development and the region’s Complete Streets vision: The 

Maryland Parkway Corridor is an older urban corridor. The Las Vegas region is committed to 

enhancing the corridor and improving livability by improving access to existing activity centers, 

making the corridor more pedestrian-oriented and reinforcing a sense of “place” at key locations 

along the corridor. A variety of local land use policies and plans supports the growth, development, 

and intensification of activity within the corridor. Land use and zoning policies generally encourage 

higher-density development in the downtown area and along major arterials such as Maryland 

Parkway. However, Maryland Parkway transportation infrastructure has not supported the region’s 

vision because of its focus on automobile travel and its lack of viable alternatives to driving. The 

devotion of most of the curb to curb space to automobiles results in comparatively slow transit 

service and an uninviting environment for walking and biking. Design  for automobile parking and 

access has resulted in dispersed development patterns with little attention to accessibility and safety 

for pedestrians and cyclists. 

4. Need to improve mobility and access for environmental justice populations in the corridor 

and region wide: The proportion of low-income, minority, and carless households in the corridor is 

higher than the Las Vegas region as a whole. Of the households in the corridor, 46% are low-income 

and 50% are identified as ethnic or racial minorities. Additionally, 25% of households have no 

automobile which makes residents dependent on transit to access jobs, school, shopping and 

recreation. As described previously, transit service in the Maryland Parkway Corridor is 

comparatively slow. Residents in the Maryland Parkway Corridor are at risk of being transportation-

disadvantaged compared to residents in many other areas of the Las Vegas region, because they 

are more likely to be dependent on transit services. 
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Stakeholder and Public Involvement 

Local involvement and acceptance of the AA was critically important to the success of this study. A thorough 

public involvement plan was established in order to achieve this. The plan helped to successfully identify the 

LPA through a consensus-based approach to community and stakeholder engagement. 

The first step was the identification of the stakeholders likely to be interested in or affected by the AA. 

Stakeholder recruitment focused on a broad audience of community leaders, cooperating agencies, and 

decision-makers. Approximately 30 individuals 

attended each of the five stakeholder workshops 

held at key stages in the AA process. Additionally, 

four series of public workshops and open houses 

(see Figure ES.3) were held along the corridor to 

identify community concerns, generate ideas to 

improve the corridor, and provide feedback on the 

technical screening and evaluation of alternatives. 

Outreach efforts also included a project page on 

the RTC website, hand delivery of bilingual meeting 

notices, interior bus ads, newspaper ads, press 

releases, news stories, an e-mail account, and 

social media outlets. 

From the above four mobility and development 

needs and input from the stakeholders and public, 

the project team identified four project goals: 

1. Cost Effectively Provide Inviting, Reliable, Safe, and Secure Alternatives to Driving 

2. Improve Transit Ridership, Travel Time, and Reliability Over the Long-Term 

3. Implement Transportation Improvements on the Corridor Supporting Economic Development 

and the Region’s Complete Streets Vision 

4. Meet the Goals While Preserving Automobile and Commercial Vehicle Access 

Initial Screening of Alternatives 

The first phase of the AA included a qualitative technical evaluation of eleven transit alternatives or “initial 

alternatives”. Each alternative included a guideway element (e.g. dedicated lane), and a transit vehicle 

element (e.g. bus, rail). The results of the evaluation supported the project team’s selecting a subset of eight 

vehicle and guideway combinations or “final alternatives”. The project team then evaluated the final 

alternatives in greater detail. The process of developing and screening the initial alternatives used goal-

oriented performance criteria developed from the need statements. 

Six transit types (in order of decreasing complexity) were identified for initial screening: 

• Subway: a fixed guideway transit facility that operates primarily below ground. 

• Monorail: a heavy-rail transit facility that operates primarily on elevated track. 

• Light Rail Transit (LRT): a rail service that is most commonly powered by overhead catenary power 

lines. It is for the most part separated from automobile traffic on a center- or side-running guideway. 

In some cases or segments (such as in downtown areas) LRT can operate in mixed traffic. 

Figure ES.3.    Public Workshop 
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• Streetcar: in modern configurations streetcars operate on tracks, often in mixed traffic. They are 

most-commonly powered by overhead catenary power lines. Streetcars generally differ from LRT in 

their smaller vehicle size, use of fewer than two cars, and closer spaced stations. 

• Bus Rapid Transit (BRT): is a bus service that typically includes dedicated lanes and raised station 

platforms that allow level boarding. Vehicles are normally articulated buses with three doors that 

provide a rail-like experience for users. 

• Express Bus: while it can have many configurations, for this analysis express bus is assumed to 

operate in mixed traffic with stops placed approximately one mile apart. 

Transit vehicle technologies were paired with different guideways, which include lanes and tracks along 

which the transit service would operate. Guideway configurations considered in the initial alternatives 

screening included: 

• Elevated or underground guideways 

provide a fully separated fixed guideway for 

transit vehicles and have no direct conflicts 

with roadway traffic while providing the 

potential for very high operating speeds 

(subway and monorail technologies). 

• Center-running guideways operate in the 

center of a roadway (see Figure ES.4) and 

are separated from general vehicle traffic. 

Center running guideways may be used 

with LRT, streetcar, or BRT transit vehicle 

technologies.  

• Side-running guideways have separated 

fixed lanes along the roadway edge or 

outside curb. Although these lanes can be 

fully separated from traffic, there is more interaction with automobile traffic than in center-running 

guideways. May be used with LRT, streetcar, or BRT transit vehicle technologies.  

• Mixed traffic refers to any transit service that shares lanes with private motor vehicles. This is 

similar to the existing transit service on Maryland Parkway. This type of guideway is assumed to be 

paired with streetcar and BRT, Express Bus technologies. 

The study team defined the unique characteristics for each of the alternatives to support the technical 

evaluation. These characteristics included rail/tire, dedicated right of way (ROW), headway, level boarding, 

prepaid ticketing, traffic signal priority, number of cars, seating capacity, standing capacity, operating 

speeds, typical stop spacing, capital cost, and effect on traffic. 

The selected final alternatives included the LRT, streetcar, and BRT technologies; all of which would be 

paired with dedicated side- and center-running transit lanes, while streetcar and BRT technologies would be 

additionally paired with mixed traffic (i.e. shared lanes). 

Figure ES.4.    Center-running transit guideway 
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Evaluation of Final Alternatives 
As noted above, the evaluation of final alternatives deviated somewhat from traditional Alternatives Analysis 

procedures. The revised approach for Maryland Parkway emphasized public participation and an iterative 

decision-making process.  

The technical evaluation supported the six decisions listed in Table ES.1. Instead of tackling all six decisions 

concurrently, the decision making process was split in two. The first part focused on the establishing the 

alignment north and south of the Core Corridor, and the frequency of the stations. The second part covered 

the final four decisions which were closely tied together. 

The dedicated guideway alternatives (center-running, side-running, elevated, and underground) assume 

provision of one transit lane for each direction of transit vehicle travel. However, the development of 

guideway alternatives did not preclude an operating scenario with sections of single-track guideway. Single-

track guideways have one lane for both directions of transit vehicle travel. This alternative would reduce the 

transit infrastructure footprint but would require a high level of operations planning. 

Alignment: Two alternative alignments were identified in downtown Las Vegas (at the northern end of the 

corridor) in the northbound direction: 

1. proceeds clockwise - directly to the Bonneville Transit Center (BTC) and then to the Las Vegas 

Boulevard and Ogden Avenue area 

2. proceeds counter-clockwise - first to the core of downtown Las Vegas and then to the BTC 

Analysis of the above two alternatives revealed that the clockwise alignment better serves the travel markets 

to and from the Maryland Parkway Core Corridor when trip patterns were analyzed. However, the precise 

downtown alignment was not established during this analysis. 

Technical analysis of continuing the transit route south of the McCarran International Airport revealed that 

there was insufficient ridership potential south of the airport to justify the higher estimated capital and 

operating costs. 

Station Locations: Two initial scenarios were considered for station frequency along the Core Corridor: an 

average half mile distance between stations, and less than one-half miles between stations. A systematic 

method was followed for identifying station locations that attempted to provide the greatest performance 

against the eight evaluation criteria including transit travel time, percent of existing Core Corridor trips 

served, and distance to major activity centers. This method identified “anchor” stations along Maryland 

Parkway which served the highest number of riders and provided transfers to east-west routes, and then 

identified stations between the anchor stations that provide the appropriate station spacing by scenario. 

Identifying station locations followed a process that stakeholders used to balance accessibility and 

convenience, and transit travel time and reliability. Adjustments throughout the AA process resulted in 

stations spaced a little more than one-third of a mile apart, on average, in the Core Corridor. Twenty stations 

in each direction were selected to serve the entire 7.0 mile alignment. 

Guideway, number of travel lanes and ROW: These three elements are inter-connected as selecting one 

type of guideway requires either replacing or retaining travel lanes, which will then affect the ROW required 

for the selected alternative. This analysis was performed for the Core Corridor only.  

Evaluation of the guideway alternatives against the project goals revealed that center-running dedicated 

transit lanes perform better than side-running lanes, which in turn perform better than transit operating in 

mixed traffic. The impact of replacing two travel lanes with dedicated transit lanes was evaluated using 
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scenario-based analysis. This revealed that with expected reassignment of some trips and the provision of 

mitigating measures (principally new exclusive right turn lanes at the intersections and consolidated 

driveways) the Core Corridor could operate at similar automobile levels of service as existing. In order to 

construct the guideway and the right turn lanes, ROW acquisition would be focused at the intersections. 

However, if dedicated transit lanes were proposed while retaining the current six traffic lanes, then this would 

require significant ROW acquisition along the segments where this street cross-section was selected. 

Following presentation of the above findings at stakeholder and public workshops in June 2013 and review 

of the feedback from these workshops, it was recommended by the project management team that the draft 

LPA for the Core Corridor should consist of: 

• center running transit lanes (one in each direction) 

• four travel lanes (two in each direction) 

• ROW acquisition limited to the areas around intersections in order to maintain roadway operations at 

today’s levels of service 

Vehicle Technology: Several evaluation criteria were developed to measure performance of the vehicle 

technologies and paired with the three guideway alternatives discussed above, which led to an evaluation 

using 37 performance criteria. Key criteria included average transit speed, forecast ridership, capital cost, 

annual operating cost, cost per hour, farebox recovery percentage, and decrease in vehicle miles traveled. 

The choice of center-running guideway represents a significant project for both the bus or rail technologies 

and greatly enhances transit service in both cases. Many of the remaining questions and decisions require 

additional information about engineering, funding, and organizational constraints. Due to these additional 

needs, the study team decided to carry both the rail and bus options forward as the LPA. During the next 

phase of the project, further technical evaluation will occur to identify if BRT or rail should be the chosen 

technology for an improved transit service on Maryland Parkway.  

Table ES.2 LPA Evaluation Results 

Evaluation Criteria Existing Bus Bus Rail 

Transit Travel Time (minutes) 48.3 36.2 36.2 

Transit Average Speed (MPH) 7.3 9.7 9.7 

Corridor Transit Boardings (avg weekday) 10,430 16,190 17,780 

New Transit Trips (avg weekday) n/a 2,840 4,380 

Capital Cost ($M) n/a $123 $325 

Annual Operating Cost ($M) $4.5 $6.9 $10.9 

Operating Cost per Boarding ($) $1.30 $1.27 $1.84 

Operating Cost per Hour ($) $76 $89 $141 

Farebox Recovery 73% 75% 52% 

Decrease in Auto VMT (vehicle miles traveled per day) n/a 8,940 10,970 
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LPA Recommendation  

Following the AA process, the Maryland Parkway Corridor LPA was identified as either BRT or rail vehicles 

operating in center-running dedicated transit lanes. This guideway alternative minimizes interference from 

turning vehicles and other traffic on Maryland Parkway. The benefits include improved transit travel times 

and reliability, leading to higher transit ridership. The center running guideway also provides pedestrians 

shorter crossing distances to the median.  

The LPA included either BRT or rail vehicle technology in a center-running guideway. In many respects the 

operation and performance of the bus and rail alternatives defined in this AA are very similar. This is due in 

part to the identification of a BRT alternative, which can provide rail-like features with rubber-tired traction. 

The LPA rail alternative considers either LRT or Streetcar vehicles. While differences in capacity, speed and 

cost are significant – as between rail and BRT – the final decisions will be contingent on detailed funding, 

operations, and engineering considerations. The RTC achieved the majority of the transit improvement 

decisions (i.e. alignment, stations, guideway and right of way) through this process.  

RTC Executive Advisory Committee (whose members include representatives of all the local entities) and 

the RTC Board of Commissioners approved the recommended at the end of 2013. The recommended LPA 

to be carried forward into environmental study and preliminary engineering is: 

1. Stations: stations spaced approx. 1/3-mile apart in the Core Corridor 

2. Alignments and Termini: 

a. northern terminus in the area north of Fremont Street (just east of Las Vegas Boulevard) 

and then serving the Bonneville Transit Center 

b. core corridor following Maryland Parkway between Charleston Boulevard in the north and 

Russell Road in the south 

c. southern terminus at, or adjacent to the McCarran International Airport 

3. Guideway: center-running in the core corridor, and in mixed traffic north of Charleston Boulevard 

4. Travel lanes: reduce travel lanes from six to four with added turn lanes at intersections in the core 

corridor 

5. Right of Way: Minimize acquisition of ROW with focus on signalized intersections in the core 

corridor 

6. Transit Technology: Carry both BRT and rail forward for further evaluation 

Renderings of BRT and Rail based LPA 

 



Maryland Parkway Alternatives Analysis 

Atkins I Cambridge Systematics I RCG Economics  xiii 
 
 

Next Steps 

The following is a description of the next steps needed to advance the Preliminary LPA through the overall 

project development and approval/implementation process, and known issues related to the LPA that will 

require further analysis and refinement.  

FTA Project Development Process. The RTC will prepare an application letter for entry into the FTA’s 

New/Small Starts process and request approval to begin the Preliminary Engineering / Environmental Impact 

Statement (PE/EIS) phase of the project development process. The RTC will initiate scoping activities for the 

environmental review process that is required by the National Environmental Policy Act of 1969 (NEPA). 

After receiving approval to enter New Starts, the project will move into the PE phase of project development. 

This approval by FTA signals that the project is eligible for future federal funding support. In the PE phase, 

more detailed design and engineering will be conducted to identify the technology (bus or rail), refine project 

costs and support preparation of an EIS.  Following completion of PE and the EIS, the RTC will request FTA 

permission to conduct Final Design. In Final Design, the engineering is completed, and negotiations, 

agreements and construction plans are finalized. As that work is being completed, RTC will work with FTA to 

negotiate a Full Funding Grant Agreement, which formally commits federal funding for the project.  

Issues for Further Analysis and Refinement 
Over the course of the AA, the following issues were identified for further analysis or coordination: 

• Station area plans: Develop specific plans around individual or groups of stations to encourage 

appropriate redevelopment, establish great public spaces, maximize neighborhood and station 

connectivity and capture the value of transit. 

• Parking management: Consider parking management provisions to encourage TOD along the 

corridor, including reduced minimum parking requirements, parking offsets. 

• Street design: 

o Complete Streets: incorporate the principles of Complete Streets to improve the conditions 

along the corridor for all road users, making it an inviting and attractive place. 

o Access management: quantify and assess road network impacts resulting from the reassign-

ment of vehicles currently making left turns that will need to make and U-turns with the LPA. 

o Traffic modeling to reflect friction impacts of right turns: fully assess the impact of reducing 

the traffic lanes from three to two lanes in each direction along the Core Corridor and the impact 

to the outside lane by right turning traffic at driveway locations. 

o Traffic signals: fully assess the impact of traffic signal priority for transit vehicles, provision of 

pedestrian hybrid beacon (HAWK) signal crossings, and alternative intersection designs 

• Funding: investigate which of the potential funding sources identified in this report can realistically 

be expected to contribute to paying for the capital and operational costs of the LPA 

• Final alignment in downtown Las Vegas: While the general alignment of the transit service was 

identified (in a northbound direction the service should serve the BTC then terminate to the east of 

the downtown core), the exact streets will need further analysis and investigation. 

• Final alignment at the airport: The connection to the airport will depend on the selected transit 

technology. If BRT is chosen, then these vehicles could relatively easily use the existing roadways to 

directly serve Terminal 1. If the rail alternative is chosen, then it is unlikely that the service will 

extend beyond the Maryland Parkway and Russell Road intersection, with perhaps a pedestrian air-

bridge connecting the southern terminus with Terminal 3. 
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1. Introduction 

The Regional Transportation Commission (RTC) of Southern Nevada commissioned an Alternative Analysis 

(AA) to investigate options for improved transit service within the Maryland Parkway Corridor in Las Vegas. 

This study considers transit alternatives for a portion of the corridor, weighing them against purpose, need, 

and goal statements for transit and roadway improvements. While a formal Alternatives Analysis Report is no 

longer required in the revised New/Small Starts program under Moving Ahead for Progress in the 21
st
 

Century Act (MAP-21), a similar approach was followed in order to document the key elements and 

decisions that led to the identification of a Locally Preferred Alternative for a new fixed-guideway transit 

service in the study area. 

Federal funding could be a key source of financial support for any future transit investments in the corridor. 

This alternatives analysis will help provide a basis for future funding requests. 

Community input has been a critical aspect throughout the study process; inclusive engagement with 

stakeholders and the public was established at the beginning of the AA and maintained throughout the 

process.  

The RTC has long recognized that this corridor has the potential to become a vibrant transit corridor that 

promotes beneficial economic conditions by effectively blending the urban environment with appropriate 

transportation infrastructure. Appropriate transportation infrastructure may incorporate a premium transit 

service and street design principles that improve access for all users while enabling transit to be a more 

viable option for meeting the emerging transportation needs of the area.  

1.1. Description of Study Area 

Maryland Parkway is an integral north-south major arterial within the Las Vegas Valley’s (“the Valley”) urban 

core. The Valley is the most urbanized portion of Clark County, Nevada. The study area covers a portion of 

Maryland Parkway, from Downtown Las Vegas to the McCarran International Airport, see Figure 1. 

The Maryland Parkway Corridor serves a key purpose within the Las Vegas area’s regional transit system as 

the backbone of north-south transit service outside of the Las Vegas Resort Corridor (located approximately 

two miles west of Maryland Parkway). The corridor is situated in two local jurisdictions, the City of Las Vegas 

and unincorporated Clark County. Within unincorporated Clark County, the townships of Winchester and 

Paradise are in the Las Vegas Valley’s urban core. 

The existing transit service along this section of Maryland Parkway is provided by Route 109. It carries more 

than 10,500 passengers per day with direct connections to four of the valley’s busiest routes and the newest 

transit center in the Valley located within the University of Nevada, Las Vegas’ (UNLV) campus.  

Major activity centers are located along Maryland Parkway, the Boulevard Mall, Sunrise Hospital and 

Medical Center, the main campus of UNLV, and various other smaller destinations like banking, grocery 

stores, restaurants, and small businesses. Maryland Parkway additionally provides access to the McCarran 

International Airport and Downtown Las Vegas. 
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Figure 1.    Maryland Parkway Corridor Study Area 
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1.2. Background and History 

Owing to the high ridership on the existing service (see Figure 2), the transit needs of the area’s population 

(particularly environmental justice and transit dependent populations), and the prevalence of activity centers 

along the street, the Maryland Parkway Corridor 

was previously identified by the RTC as a prime 

opportunity for improving transit service. Maryland 

Parkway is identified in the 2013-2035 Regional 

Transportation Plan as one of a number of corridors 

for potential transit improvements. 

A feasibility study conducted in 2009 analyzed the 

prospect of providing an improved service using 

only Bus Rapid Transit (BRT) technology. While the 

study considered the feasibility of dedicated transit 

guideways and the impact of improvements on the 

street cross-section, transit, and traffic operations, it 

did not take into account alternative transit 

technologies such as those based on rail 

infrastructure. 

1.3. Organization of the Alternatives Analysis Report 
The remaining chapters of the AA report are organized as follows: 

Chapter 2 describes the purpose, need, and goal statements for the project, against which the alternatives 
are compared. 

Chapter 3 outlines the Transit Supportive Plans and Policies, currently in place across the study area. 

Chapter 4 summarizes the existing corridor area, in terms of population, employment, and mobility. 

Chapter 5 describes the extensive stakeholder and public outreach conducted throughout the AA process. 

Chapter 6 presents the initial alternatives and the screening carried out to identify the final alternatives. 

Chapters 7, 8, 9, and 10 summarize the six decisions used to identify the Locally Preferred Alternative 
(LPA) from the final alternatives (namely: alignment, station locations, guideway, number of lanes, right-of 
way, and transit technology). 

Chapter 11 outlines potential options for funding the LPA. 

Chapter 12 concludes the report with a summary of the LPA, a description of endorsements of the LPA, and 
highlights issues related to the LPA that will require further analysis and investigation. 

 

 

 

Figure 2.    Existing Route 109 service 
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2. Purpose and Need 
The Regional Transportation Commission (RTC) of Southern Nevada embarked on an Alternatives Analysis 

(AA) to identify a set of transportation investments in the Maryland Parkway Corridor. Firstly, the state of the 

Maryland Parkway Corridor was assessed, including existing land uses, transit service characteristics and 

use, and other transit and transportation planning efforts in the area. This information was presented to 

stakeholders to initiate discussions about which transportation services are needed along Maryland Parkway 

and what a new transit project could bring to the neighboring communities and the region. The information 

found from research and from meetings with stakeholders was distilled into clear statements about the 

purpose of the AA and the goals of the implementing transit improvements in the corridor. This chapter 

presents the information used to inform these decisions, and the resulting purpose, need, and goal 

statements. This Purpose and Need was then used to guide the development of alternatives, the evaluation 

of the alternatives, and the selection of a Locally Preferred Alternative (LPA) that would move forward into 

environmental evaluation and, ultimately, implementation. 

2.1. Maryland Parkway Corridor Background 

The Maryland Parkway Corridor serves a key purpose within the Las Vegas area’s regional transit system as 

the backbone of north-south transit service outside of the Resort Corridor. The existing transit service in the 

corridor (Route 109) passes through highly developed residential and commercial areas. As of December 

2012, a total of 55,000 residents and 81,000 jobs were located within a half mile of the Route 109 alignment. 

On average, there are 8.1 people per acre in the corridor, 80% higher than the 4.5 people per acre for the 

Las Vegas region as a whole. The average employment density in the corridor is 11.9 jobs per acre, 495% 

higher than the 2.0 jobs per acre for the Las Vegas region as a whole. 

The Maryland Parkway Corridor provides access to 

many of the Las Vegas region’s significant regional 

activity centers (see Figure 4), including: 

• Downtown Las Vegas 

• Sunrise Hospital and Medical Center 

• The Boulevard Mall 

• University of Nevada, Las Vegas 

• McCarran International Airport 

Together, these activity centers provide 35,000 jobs 

for Las Vegas area residents. 

The primary university in the Las Vegas region is 

the University of Nevada, Las Vegas (UNLV), which 

has nearly 28,000 students and 3,000 staff. UNLV 

is primarily a commuter campus with its main 

entrance on Maryland Parkway (over 90% of UNLV students do not live on campus). Thus, the corridor is the 

primary access route for the students and staff of UNLV. 

  

Figure 3.    UNLV campus 
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Figure 4.    Maryland Parkway Corridor Major Activity Centers 

 

The public transit service in the Maryland Parkway Corridor is currently provided by Route 109. Route 109 is 

a traditional local bus service with service roughly every 15 minutes during weekday peak and midday hours. 
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It operates in mixed-flow traffic with curb side bus stops roughly every quarter mile.
1
  The Maryland Parkway 

Corridor experiences heavy transit usage. Route 109 is the fifth most heavily used bus route in RTC’s 

system outside of the Resort Corridor with approximately 10,400 boardings on an average weekday. It also 

has the highest north-south ridership in the system outside of the Resort Corridor. However, since this is a 

local route operating in often congested roadways, travel speeds can be comparatively slow. 

Maryland Parkway is an important traffic corridor in the Las Vegas area’s roadway system. Between 

Charleston Boulevard and Tropicana Avenue, Maryland Parkway is for the most part a six-lane roadway built 

out to the full extent of the existing right-of-way. Two-way vehicle volumes on Maryland Parkway range from 

17,000 per day near Russell Road to 36,000 per day just north of Flamingo Road. Vehicle volumes on 

Maryland Parkway are particularly high (greater than 30,000 vehicles per day) between Tropicana Avenue 

and Sahara Avenue. 

There are currently no bicycle lanes on Maryland 

Parkway. Sidewalks have minimum width, are often 

obstructed by utilities, and have numerous curb 

cuts. 

Significant changes in land use patterns and built 

form allowed for three major segments to be 

identified along the corridor: 

• Downtown 

• Core Corridor 

• Airport area 

The core of the study corridor is Maryland Parkway 

between Charleston Boulevard and Russell Road. 

For the Core Corridor, Route 109 is the primary transit service available, and is thus the primary form of 

transit along the corridor. It is also used to access the wider Las Vegas region for residents living in the Core 

Corridor and for workers and students traveling to the Core Corridor. The focus of the Maryland Parkway AA 

is to address needs faced by people traveling to, from and within the Core Corridor (see Figure 6). 

  

                                                      
 

1
 Excluding the long sections into and out of McCarran International Airport. 

Figure 5.    Typical section of Maryland Parkway 
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Figure 6.    Maryland Parkway Core Corridor – The Focus of the AA 

 
[Note: Since 2013, Route 109 follows a slightly different alignment north of Charleston Blvd] 

Travel movement 

Legend 
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2.2. Purpose of the Proposed Investment 

The purpose of making transportation investments in the Maryland Parkway Corridor is to provide a solution 

that addresses several transportation needs faced by travelers to, from, and within the Core Corridor: 

1. Need to improve mobility and access on the corridor by providing inviting, reliable, safe, and secure 

transit, biking, and walking options. 

2. Need to overcome existing factors that constrain transit performance and suppress ridership. 

3. Need to support economic development and the region’s Complete Streets vision. 

4. Need to improve mobility and access for environmental justice populations in the corridor and 

regionwide. 

2.2.1. Improve Mobility and Access on the Corridor by Providing Inviting, 

Reliable, Safe and Secure Transit, Biking and Walking Options 

Mobility along the Maryland Parkway Corridor is currently focused on the automobile, with a comparatively 

slow transit option and an uninviting biking and walking environment. Maryland Parkway today is a wide 

roadway, with almost all of the existing curb-to-curb space devoted to automobile travel. Transit buses are 

often stuck in slow traffic. Bikers need to deal with several lanes of heavy traffic to navigate along the 

corridor. Pedestrians typically must face seven lanes of traffic to cross the street. 

During weekday afternoons, a typical Route 109 bus currently takes 31 minutes to travel between Charleston 

Boulevard and Tropicana Avenue, averaging roughly 7.6 mph. In contrast, an automobile making the same 

trip at midday takes 14 minutes, averaging 18 mph. The average automobile speed is 140% faster, making it 

a much more attractive option for many travelers. 

Reliability worsens as Route 109 buses travel along Maryland Parkway. The number of late buses on 

northbound Route 109 rises steadily from 14% at the McCarran International Airport to 22% by the time the 

buses reach Sahara Avenue. The number of late southbound buses rises from 7% at Sahara Avenue to 17% 

at McCarran Airport. 

Route 109 bus stops generally lack passenger amenities. Riders wait on the sidewalk or in modest shelters 

with little information on when the next bus is coming and few safety and security features. During the 

evening, the only lighting is provided by nearby street lights. Several bus stops have insufficient shelter for 

the high demand, resulting in many riders waiting outside of the shelter. Payment takes place on the bus, 

which is a relatively slow process with many riders fumbling with coins and dollar bills as they board. 

To improve mobility along the Maryland Parkway Corridor and access to corridor activity centers, RTC seeks 

to make transportation investments to incorporate a Complete Streets approach
2
 and improve the 

environment for transit, bicycles and pedestrians. Potential investments such as dedicated transit lanes, 

                                                      
 

2
 Complete Streets are roadways designed to safely and comfortably accommodate all users, regardless of age, ability or 

mode of transportation. Users include motorists, bicyclists, pedestrians, and all vehicle types, including public 
transportation, emergency responders, and freight and delivery trucks among others. In addition to providing safety and 
access for all users, Complete Street design treatments take into account accommodations for disabled persons as 
required by the ADA. Design considerations for connectivity and access management are also taken into account with 
regards to non-motorized users of the facility. 
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ticket vending machines, multiple payment options, off-board fare payment, level boarding and transit signal 

priority could improve transit travel time and reliability. Investing in rail or rail-like bus stations with sufficient 

shelter capacity, real-time information signs, and security cameras could improve transit comfort, ease-of-

use, safety, and security. Increasing the frequency of transit services will improve seating availability. 

Implementing bicycle lanes and continuous bicycle routes and allowing bicycles on-board transit vehicles 

could improve bicycling safety, convenience, and access. Providing bulbouts, median refuges, more 

crosswalks, and other pedestrian features could provide a more inviting and safer walking environment. 

2.2.2. Overcome Existing Factors that Constrain Transit Performance and 

Suppress Ridership 

Several existing factors contribute to slow bus travel times for Route 109. 

Because Route 109 operates in mixed flow traffic, it experiences delays whenever there is congestion. 

Maryland Parkway is a heavily traveled roadway, and is typically subject to recurring congestion between 

noon and 6pm on weekdays. During this time, an average recurring delay of four minutes occurs on 

Maryland Parkway between Charleston Boulevard and Russell Road. Moreover, recurring delays on 

Maryland Parkway are highly variable, resulting in delays anywhere between two and seven minutes 

between Charleston Boulevard and Russell Road. Traffic congestion on Maryland Parkway is expected to 

worsen in the future. RTC travel projections indicate heavier traffic volumes in the Maryland Parkway 

Corridor by year 2035, without improvements to the transit service. 

The large number of bus stops also slows Route 109 travel times. There are 34 northbound and 29 

southbound bus stops between its northern terminus at the Bonneville Transit Center and its southern 

terminus at the South Strip Transfer Center. While Route 109’s average boardings per stop per direction are 

171 on an average weekday, 50% of the stops 

have less than 70 boardings on an average 

weekday, and 30% of the stops have less than 30 

boardings on an average weekday. Maryland 

Parkway transit stop locations will be evaluated to 

ensure convenient access and connectivity to 

riders’ final destinations. This could include 

adjustments to transit stop locations and some 

amount of transit stop consolidation. Any 

consolidation would be done carefully to minimize 

any inconvenience to riders. 

Boarding Route 109 buses can be slow and 

unpredictable. Of the total end-to-end average 

weekday Route 109 travel time of 53 minutes, 

about eleven minutes are spent stopped at bus 

stops (roughly 21%). Several factors contribute to slow and unpredictable boarding. Boarding is done 

through the front door rather than all doors, which can slow boarding. Fare payment is on-board, which can 

be a slow process and cause delays as mentioned previously. Some passengers interact with the operator to 

pay their fare or ask questions. The current process for loading wheelchairs, which involves deploying a 

mechanical ramp (see Figure 7), can be slow. 

Figure 7.    Route 109 boarding ramp 
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2.2.3. Within the Corridor, Support Economic Development and the 
Region’s Complete Streets Vision 

The Maryland Parkway Corridor is an older urban corridor like many across the United States. The Las 

Vegas region is committed to enhancing the corridor and improving livability by improving access to existing 

activity centers, making the corridor more pedestrian-oriented, and reinforcing a sense of “place” at key 

locations along the corridor. A variety of local land 

use policies and plans supports the growth, 

development and intensification of activity within the 

corridor. Land use and zoning policies in the City of 

Las Vegas and Clark County generally encourage 

higher-density development in the downtown area 

and along major arterials such as Maryland 

Parkway. Much of the Maryland Parkway Corridor is 

covered by either the City of Las Vegas 

Redevelopment Areas or the Clark County Mixed-

Use Overlay District. 

The current Maryland Parkway transportation 

infrastructure is unable to support the region’s vision 

because of its focus on automobile travel and its lack of viable alternatives to driving. The devotion of most of 

the curb to curb space to automobiles results in comparatively slow transit service and an uninviting 

environment for walking and biking. The need for automobile parking and access results in spread out 

development with a lack of focus for pedestrian activity (see Figure 8). 

To support the development and renewal of the Maryland Parkway Corridor and the region’s Complete 

Streets vision, investment in transportation infrastructure would provide the mobility backbone for the 

corridor. Creation of viable alternatives to driving would increase transit, bicycle, and pedestrian activity. 

Development of rail or rail-like bus stations could provide the focal point around which pedestrian-oriented 

development could cluster. As demonstrated in 

other cities across the country, high quality transit 

can be a catalyst for economic and community 

development, when combined with other land-use 

incentives (e.g. The HealthLine in Cleveland Ohio, 

see Figure 9). 

To ensure that its plans are supportive of and 

consistent with other efforts in the Maryland 

Parkway Corridor, RTC will coordinate its planning 

for the corridor with all other affected agencies and 

organizations. RTC will make sure its plans are 

compatible with existing and future corridor land use 

patterns and plans and that it fits the character of 

the corridor. This will ensure that RTC’s transportation improvements and investments by others work 

together to cohesively develop and renew the corridor. RTC will also incorporate quality design in its 

investments in order to help enhance the quality of public space along the corridor. 

Figure 8.    Automobile dominated land use 

 

Figure 9.    Cleveland HealthLine BRT service 

 
Joshua Gunter, The Plain Dealer 
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2.2.4. Improve Mobility and Access for Environmental Justice Populations 

in the Corridor and Region-wide 

The Maryland Parkway Core Corridor between Charleston Boulevard and Russell Road has a heavy 

concentration of environmental justice
3
 populations. The proportion of low-income, minority, and carless 

households in the Core Corridor is higher than the Las Vegas region as a whole (see Table 1). Of the 

households in the corridor, 46% are low-income and 50% are minorities. Additionally, 25% of households 

have no automobile, making them more dependent on transit for their mobility. 

Table 1. Environmental Justice Households in the Maryland Parkway Core Corridor 

 Maryland Parkway Core Corridor Las Vegas Region 

Total Households 19,860 731,710 

Low-Income 9,100 (45.8% of total) 180,000 (24.6% of total) 

Minority 10,940 (55.1% of total) 307,320 (42.0% of total) 

Carless 5,060 (25.5% of total) 54,880 (7.5% of total) 

Source:  RTC for total households, 2010 Census for others 

As described previously, transit service in the Maryland Parkway Corridor is comparatively slow. Because 

households along the Maryland Parkway Corridor are more dependent on transit, they may be 

transportation-disadvantaged compared to residents in many other areas of the Las Vegas region who are 

not as dependent on transit in getting to their jobs, school, and other activities. 

2.3. Goals for the Proposed Investment 

To address the transportation needs described above, a set of goals has been developed for investments in 

the Maryland Parkway Corridor. These are listed below. 

2.3.1. Cost Effectively Provide Inviting, Reliable, Safe and Secure 

Alternatives to Driving 

RTC seeks to provide viable alternatives to driving along the Maryland Parkway Corridor by improving transit 

travel time, reliability, comfort, safety, and security as well as improving the bicycling and walking 

environment. This will require investments in transit, biking, and walking infrastructure. Simply adding more 

buses will not be effective in achieving this goal because that alone does not improve transit travel time or 

reliability while it concurrently increases RTC’s operating costs. 

                                                      
 

3 “EJ is defined by Executive Order 12898 as the identification and assessment of disproportionately high and adverse 
effects of programs, policies, or activities on minority and low-income population groups. The Americans with Disabilities 
Act (ADA) requires that disabled persons have equal access to transportation facilities, so they, too, are included in the 
EJ analysis along with the elderly, who are more likely to be disabled. Lastly, limited-English proficiency persons (LEP) 
are more likely to be members of minority groups, and are therefore also included in the EJ analysis. 
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2.3.2. Improve Transit Ridership, Travel Time and Reliability Over the Long-

Term 

Partly because of the recent economic downturn, traffic volumes along the Maryland Parkway Corridor have 

decreased, resulting in buses being less likely to be caught in congestion. In the future, there is an 

opportunity to prevent transit vehicles from experiencing increasing delays caused by congestion if, as the 

economy recovers, traffic volumes return to pre-recession levels. Over the long-run, congestion along 

Maryland Parkway could increase. RTC seeks to make investments in the Maryland Parkway Corridor that 

build on the side-effects of the recession and aim to improve transit travel time and reliability, and thus, 

increase ridership. 

2.3.3. Implement Transportation Improvements on the Corridor Supporting 

Economic Development and the Region’s Complete Streets Vision 

RTC will make investments in the Maryland Parkway Corridor to support regional efforts to revitalize the 

corridor and improve its livability. RTC investments will be consistent with the region’s vision as described in 

Section 2.2.3, and coordinated improvements with local land use agencies to full capitialize on economic 

development potential. 

2.3.4. Meet the Goals While Preserving Automobile and Commercial 

Vehicle Access 

To meet the goals for the Maryland Parkway Corridor, the optimal solution may reduce the automobile 

capacity of Maryland Parkway or modify the circulation of automobiles and commercial vehicles along 

Maryland Parkway. This may modify the access route for automobiles and commercial vehicles to activity 

centers on the Maryland Parkway Corridor. In addition, some automobiles may divert from Maryland 

Parkway to other roadways. If practical, the extent of these impacts will be minimized and automobile and 

commercial vehicle access will be preserved along the corridor. This will be done either through the design 

of the transportation investments themselves or through traffic mitigation measures. 

2.3.5. Alignment with RTP Goals 

The goals listed above for the Maryland Parkway Corridor generally align with goals for the regional 

transportation system presented in RTC’s 2010-2035 Regional Transportation Plan. The goals in the RTP 

include:  

• Identify ways of shifting people out of single-occupant vehicles by encouraging the use of carpools and 

vanpools and other measures collectively known as “Travel Demand Management.” 

• Improve transit options that provide attractive alternatives to the use of the automobile. This involves 

expanding the range of options available and making qualitative improvements to existing transit 

services. 

• Make the environment friendlier for those on foot or riding bicycles so that these modes provide a more 

attractive option. 
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3. Transit Supportive Plans and Policies 
A variety of local land use policies and plans support the growth, development, and intensification of activity 

within the Maryland Parkway Corridor. Land use and zoning policies in Las Vegas and Clark County 

generally encourage higher-density development in the downtown area and along major arterials, most of 

which also serve as major transit routes. Most of the potential for Transit Oriented Development (TOD) in the 

Maryland Parkway Corridor exists in the downtown area and along the major arterials south of Sahara 

Avenue where there is a notable amount of underutilized real estate and an adequate potential for higher-

density, infill, and mixed-use real estate development.  

3.1. City of Las Vegas  

The City of Las Vegas’ City Council adopted the Transit Element of the Las Vegas 2020 Master Plan on 

February 20, 2008 (Ordinance #5968). The purpose of the Plan’s “Transit Element” was to attend to state 

law requirements, described in Nevada Revised Statutes 278.150-278.160; and to advocate approaches and 

tactics that assist in executing the aims, objectives, and guidelines in the Las Vegas 2020 Master Plan 

regarding transit matters. The relevant land use goal of the Transit Element was designed “To evaluate the 

effectiveness and potential benefit of land use tools in transit system planning.”
4
 

The downtown segment of the Maryland Parkway Corridor is located in the City of Las Vegas’ 

Redevelopment Area. The Downtown Centennial Plan is a major component of the City’s redevelopment 

plans. Since being adopted in 2000 and updated in 2007, significant development has occurred allowing the 

city and developers to implement improvements. The plan is formatted around the nine districts of 

downtown. Several districts have unique design standards, but all share sound basic urban design. The plan 

provides detailed information in the following areas:”
5
 

• Site Planning 

• Permitted Uses 

• Parking Design 

• Streetscape Standards 

• Architectural Standards 

• Signage Requirements 

• Landscape Standards 

• Construction Staging Guidelines 

The Centennial Plan is segmented into nine districts that are either in or are heavily influenced by the 

Maryland Parkway Corridor: 

District 1: Office Core 

District 2: Las Vegas Boulevard 

District 3: Downtown South 

                                                      
 

4
 City of Las Vegas, Transit Element of the Las Vegas 2020 Master Plan. 

5
 <http://www.lasvegasnevada.gov/files/LasVegasDowntownCentennialPlanBrochure.pdf> 
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District 3a: 18b The Las Vegas Arts District 

District 4: Union Park 

District 5: Central Casino Core 

District 6: Northern Strip Gateway 

District 7: East Village 

District 7a: Fremont East Entertainment District 

The Las Vegas Downtown Pedestrian Circulation Study published by the RTC in June 2008 had as its 

primary purpose: 

“To prepare a downtown pedestrian plan that provides for improved walkability and reflects the 

desired future character of downtown as an urban regional center with varied land uses supporting 

high density residential and intense commercial uses.” 

The project builds upon the RTC Downtown Traffic Capacity, Transit, and Parking Needs Study completed in 

July 2007. The resulting study included recommendations for improved facilities, policies, and programs to 

improve pedestrian mobility in downtown Las Vegas. The project included six primary tasks as listed below: 

• Data Collection and Project Coordination 

• Pedestrian Routes 

• Analysis of Pedestrian Routes 

• Analysis of Improvement Measures 

• Implementation Plan 

• Final Pedestrian Circulation Study”
6
 

3.2. Clark County 

The Clark County Comprehensive Plan: Volume 1 was approved by the Board of County Commissioners on 

November 16, 2010. This plan focuses on the County’s physical development policies in the unincorporated 

areas of the county. One of the plan’s elements deals with “Growth Management”. Within this element, there 

are several relevant policies to the AA study, including: 

• Community Design 

• Transit Oriented Development (TOD) 

• Neo-Traditional Design (compact communities to encourage short trips) 

• Community Districts 

• Growth Management 

• Long Range Plan 

Regarding TOD, there are six strategies in the Growth Management Element: 

• Promote the design of TOD by encouraging moderate to high density development along any 

existing or planned regional transit systems. 

                                                      
 

6
 RTC, 2008 Las Vegas Downtown Pedestrian Circulation Study. 
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• Encourage the location, design, configuration, and mix of uses within TOD's that are within an 

average of 1,320 feet walking distance from an existing or proposed transit system and from other 

TODs. 

• Encourage TODs that link land use with transit and promote a compact development form that 

supports existing or proposed transit systems to reduce sprawl, traffic congestion, and air pollution. 

• Encourage TODs with pedestrian attributes at the origin and destination points of each trip as an 

incentive for walking, biking, carpooling, or riding transit. 

• Encourage the location of retail facilities, parks, day care, civic services, and proposed or existing 

transit stops at the center of each TOD to reinforce the opportunity to walk or bike for many short 

errands, as well as combine trips with transit to other stops. 

• Encourage an increase in residential densities and commercial intensities around future 

transportation corridors (including rail, bus, and multi-modal systems as identified by the RTC) in 

order to reduce vehicle miles traveled and the number of vehicle trips. 
7
 

3.3. Other Local Entities 

Land use policies of the Las Vegas Valley’s four local jurisdictions (Henderson and North Las Vegas in 

addition to Las Vegas and Clark County), as well as the RTC and the Nevada Department of Transportation, 

encourage and support TOD as a way to increase densities and the amount of development already in the 

Valley, focusing substantially more growth along the major arterials and transit corridors in the urban core. 

The Southern Nevada Regional Planning Coalition (“SNRPC”): “For over 20 years, Southern Nevada 

experienced one of the fastest growth rates in the nation.”  This rapid and unprecedented rate of 

development brought challenges in maintaining a high quality of life in basic elements including education, 

health care, the natural environment, public safety, recreation, culture, and transportation. Recognizing that 

these challenges transcend governmental jurisdictional boundaries, Clark County, the cities of Boulder City, 

Henderson, Las Vegas, and North Las Vegas and Clark County School District entered into an agreement to 

establish the Southern Nevada Regional Planning Coalition (SNRPC). The purpose of the SNRPC, guided 

by a ten member Board, is to focus and capitalize on strategies that create a sustainable and balanced 

environment where economic and fiscal vibrancy, social equity, environmental preservation, and physical 

improvements are experienced by all in the community.” 

As part of its mission, the SNRPC preliminarily released the Regional Transit Oriented Development Plan 

August 2011. According to the Plan: 

“Southern Nevada is mobilizing to create the regional transit corridor plan. The foundations of the 

plan are the regional transportation corridor investments that have resulted in more than $60 million 

in capital improvements since 2009. Over the next 5 to 10 years, more than 30 stops will be 

constructed throughout the region in 8 rapid transit corridors. When combined with the abundance of 

vacant and underdeveloped land along these regional corridors, this represents a once in a 

generation opportunity to shape the region's urban form and ensure that transportation and other 

facility improvements support sustainable development and promote healthy neighborhoods for all.”
8
 

                                                      
 

7
 Clark County, 2010 Clark County Comprehensive Plan: Volume 1. 

8 Southern Nevada Regional Planning Coalition, 2011 Regional Transit Oriented Development Plan. 
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The plan delineated several “Common Goals” policies and strategies that it hopes will promote sustainable 

communities in Southern Nevada, along with transit oriented projects and land use policies. These goals 

include the following: 

• “Increasing the development focused in existing and potential activity centers and along key 

transportation corridors 

• Promoting the development of vibrant, attractive places where community members want to live, 

work, shop and entertain 

• Preserving and protecting the region's natural resources and incorporating open spaces into activity 

centers 

• Connecting places with multimodal transportation corridors 

• Increasing housing, employment, and transportation choices and ensuring accessibility for all the 

region's residents 

• Supporting an innovative and adaptive regional economy 

• Building the capacity of SNRPC and local communities to achieve our regional vision”
9
 

RTC: The RTC released the Transit SmartNet study in July 2005. According to the RTC, “Transit SmartNet 

proposes the integration of land use and public transportation services by identifying future high density 

population and employment areas and connecting them with high capacity transportation links.” Transit 

SmartNet will link BRT, Light Rail, Commuter Rail, Monorail, carpool, and roadway programs with Intelligent 

Transportation Systems (ITS) elements to help advance the use of public transit in the Valley. An integral 

part of the initiative is to enhance and promote TOD “around a series of multi-modal nodes.”
10

  The study 

integrated forecasted growth scenarios and regional transportation strategies to “identify potential high 

capacity corridors and high density nodes.”
11

 The study also defined a set of sites and locations which 

optimize future infrastructure investment to facilitate the development of future modes of transportation. 

Another RTC study, Community Mobility Study, is currently being prepared which includes an evaluation of 

access to transit throughout the Valley. 

UNLV: Midtown UNLV is a public-private partnership designed to establish a walkable district along 

Maryland Parkway between Flamingo Road and Tropicana Avenue. The plan is to re-energize Maryland 

Parkway, because of its important role as UNLV’s "front door". In cooperation with the development 

community, businesses, neighbors, and Clark County, UNLV’s plans call for encouraging: 

• Educational opportunities, 

• Entertainment venues, 

• Housing, 

• Mass transit, and  

• Retail shopping. 

                                                      
 

9
 Ibid. 

10
 Ibid. 

11
 Ibid. 
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The UNLV campus on the west side of Maryland Parkway has several completed projects compatible with 

the Midtown concept through realigned sidewalks and landscaping features that promote walkability and 

pedestrian access: 

• Greenspun Hall – A 121,000 square foot, five-story building which brings most of the College of 

Urban Affairs programs under one roof. 

• Student Union – This project is the second half of the 135,000 square foot student union, which 

opened in July 2007. The first half of the building was completed in the fall of 2006. 

• Landscape Improvements – UNLV constructed landscaping improvements near Cottage Grove 

Avenue on the west side of Maryland Parkway for enhanced pedestrian access and aesthetics. 

3.4. Redevelopment Potential 

The existing infrastructure is generally adequate to encourage limited development and redevelopment in the 

Maryland Parkway Corridor, since the area is essentially built-out in an urban setting with a variety of 

commercial and residential uses. 

The greatest potential for transit usage and higher land use densities are in: 

• Downtown Las Vegas which already has the highest densities in the Maryland Parkway Corridor, 

due to having several individual large-scale private and public employment centers, a handful of 

high-rise residential projects, and cultural facilities. 

• Maryland Parkway between Sahara Avenue and Tropicana Avenue has a number of commercial 

developments with 100,000 or more square feet, a variety of apartment complexes and special 

activity centers such as Sunrise Hospital, the Boulevard Mall and UNLV. Many of these activity 

centers have the potential for redevelopment into higher density projects. 

• McCarran International Airport, which anchors the southern end of the Maryland Parkway Corridor. 

The return to more stable real estate prices has made housing, infill, and higher density development more 

economically viable in the context of the Valley’s job-base and income structure. Public and private sector 

interest in investing in the corridor indicates a strong and renewed interest and investment in the Valley’s 

core. The corridor is especially well-positioned to take advantage of this trend for a variety of reasons. 

Among them are its: 

• central location in the Valley’s core 

• good transportation access via multiple east-west arterials and transit systems 

• proximity to UNLV and the McCarran International Airport 

• relatively affordable commercial space costs in much of the corridor 

• relatively affordable housing in much of the corridor, and a desirable, urban lifestyle in downtown Las 

Vegas 

• significant potential for real estate development, especially redevelopment and adaptive reuse 

space, because the core infrastructure currently exists 

The strength of the Maryland Parkway Corridor is that its business and commercial activities are quite varied, 

offering location advantages for large and small businesses alike. The housing market also is diverse, 

offering rental and for-sale housing with a wide range of rents and prices. There is clear evidence of the civic 

pride and leadership shown by the public and private sectors in transforming and redeveloping the corridor 

(e.g the Maryland Parkway Coalition).  
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4. Maryland Parkway Corridor Area 
The Maryland Parkway Corridor presents a unique opportunity for premium transit in Southern Nevada. The 

analysis in this chapter provides comprehensive information concerning this opportunity by investigating 

socioeconomic, mobility, and land-use trends within the Maryland Parkway Corridor. The development of a 

premium transit corridor concept relies on assessing the potential for long-term success of promoting a 

transit oriented lifestyle.  

Following an overview of the whole corridor, the 

corridor is described in three distinct sections, from 

north to south: 

• Downtown (Section 4.2) 
• Core Corridor (Section 4.3) 
• South of Russell Road (Section 4.4). 

The Maryland Parkway Core Corridor is defined as 

the area extending from Charleston Boulevard 

south to Russell Road. This chapter describes the 

physical and travel characteristics, daily/hourly 

vehicle trends; and traffic patterns for the Maryland 

Parkway Corridor Core Corridor.  

4.1. Overview of the Whole Corridor 

The Maryland Parkway Corridor provides access to many of the Las Vegas region’s significant regional 

activity centers, including Downtown Las Vegas, Sunrise Hospital and Medical Center, The Boulevard Mall, 

UNLV, and the McCarran International Airport (see 

Figure 4 in Chapter 2). Together, these activity 

centers provide 35,000 jobs for Las Vegas area 

residents. 

Population density and employment density per 

acre for the entire corridor are shown in Figures 12 

and 13, respectively. The area surrounding Route 

109 is generally built-out, with very little vacant 

land. It is one of the more urbanized portions of the 

Las Vegas Valley. However, there are a number of 

parcels that are relatively under-utilized and could 

accommodate higher-density development.  

  

Figure 10.    Downtown Casinos (Fremont Street) 

 

Figure 11.    The Boulevard Mall 
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Figure 12.    Maryland Parkway Corridor Population Density

[Note: Since 2013, Route 109 follows a slightly different alignment north of Charleston Blvd]
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Figure 13.    Maryland Parkway Corridor Employment Density

[Note: Since 2013, Route 109 follows a slightly different alignment north of Charleston Blvd]
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4.2. Downtown  

Downtown Las Vegas contains a mix of low to high-density residential uses; commercial developments 

including motels, casino-hotels, private and public sector office buildings; and, to a lesser extent, retail and 

industrial land uses. Because of the prominent role of the casino-hotel industry in the downtown area, many 

employees work a mix of shift hours beyond the standard 8am – 5pm work hours that are predominant in 

most downtowns around the country. This means that transportation usage occurs nearly around the clock in 

this downtown section of the corridor. Accordingly, RTC ridership data reflects this situation in Route 109 

which provides 24-hour transit service.  

The downtown segment of the Maryland Parkway Corridor has the highest concentration of business activity 

and employment in the corridor. Nearly 22,000 persons are employed in the downtown area, comprising over 

27% of the total jobs within the Maryland Parkway Corridor.  

Despite its proportionately smaller area, nearly 9,100 of the jobs in the downtown area are in office-related 

employment, primarily from professional service businesses and major Federal and state government 

services. The headquarters of a variety of public sector and civic employment centers are located in the 

western part of the downtown area, including the Southern Nevada Water Authority, Las Vegas City Hall, 

RTC headquarters, Clark County Government Center, the Clark County Regional Justice Center, the Smith 

Center for the Performing Arts, the Lied Discovery Museum, and the Las Vegas Metropolitan Police 

Department.  

Casino/hotel-related employment also makes up a significant share of the downtown area with over 8,400 

jobs. The casino/hotel properties are primarily clustered along Fremont Street, bordered by Main Street to 

the west and Seventh Street to the east.  

Other major activity and business centers in the downtown area include a variety of eating and drinking 

establishments, along with educational and cultural nodes and service such as light industrial and lodging 

uses. While the Premium Outlet Mall, the Lou Ruvo Center for Brain Health, and Cashman Field are located 

outside of the quarter-mile wide area around the Corridor, they still exert a notable amount of influence on 

transit usage in the Corridor.  

In addition to its role as an employment generator, downtown Las Vegas is becoming increasingly desirable 

for new higher-density housing. Currently, there are four high-rise projects: Juhl (341 units), Newport Lofts 

(168 units), Soho Lofts (119 units), and The Ogden (275 units). 

4.3. Core Corridor 

The Maryland Parkway Core Corridor is defined as the area extending from Charleston Boulevard to Russell 

Road, a distance of nearly five miles. Commercial areas along the Core Corridor’s major arterials connect 

and combine with the residential neighborhoods and apartment projects, which are characterized by 

medium-density single family (4-5 units per acre) to garden style apartment complexes (14-18 units per 

acre). Roadways are on a grid pattern that somewhat accommodates pedestrian access. 

The Core Corridor has a wide mix of food establishments, shopping centers, medical, and professional office 

buildings, and accommodates an eclectic collection of small businesses, including many Hispanic-owned 

stores and blossoming multi-cultural commercial areas. Additionally, the Core Corridor contains some of the 

corridor’s larger individual activity centers, such as Sunrise Hospital and UNLV.  
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A variety of other office and retail uses are found in the Core Corridor. These commercial uses are 

comprised of a number of anchored and non-anchored retail centers and one to three story office buildings 

while very little, if any, industrial land uses exist within the Core Corridor. Of these three uses, the most 

prominent are retail developments. In addition to The Boulevard Mall (a regional shopping center) examples 

of some of the larger anchored retail developments in the Core Corridor include the 228,000-square-foot 

Mission Center (northeast corner of Flamingo Road and Maryland Parkway), the 150,000-square-foot 

Maryland Crossing Shopping Center (northwest corner of Flamingo Road and Maryland Parkway) and the 

100,000-square-foot Best on the Boulevard shopping center (southeast corner of Katie Avenue and 

Maryland Parkway). The heaviest concentration of retail development in the Core Corridor is between 

Flamingo Road on the south and Sahara Avenue on the north.  

4.3.1. Core Corridor Area Characteristics 

Stakeholders identified four major, unique neighborhood districts within the Core Corridor. These potential 

transit districts are listed below and shown in Figure 15. 

• The Huntridge District is comprised of 

single family residential homes (Figure 14) 

on a grid street network with a reasonable 

balance of community amenities such as 

schools and parks.  

• The Medical District consists of commercial 

frontage with a mix of medical facilities 

anchored by Sunrise Hospital, a major 

regional hospital that employs nearly 2,800 

workers. Adjacent neighborhoods contain a 

mix of single and multi-family residences.  

• The Mall District is anchored by a regional 

shopping mall with adjacent and distinct 

single family and multi-family residential 

neighborhoods with commercial frontages. Approximately, 1,000 workers are employed at this 

1,180,000 square foot regional center, which is anchored by Macy’s, JC Penney, and Sears. 

• The University District is anchored by a state university with supporting commercial and residential 

neighborhoods. UNLV is one of the major activity centers in the Core Corridor. The university has 

approximately 28,000 students enrolled, along with about 3,000 employees and faculty members.
12 

 

Each district’s distinct mix of built forms, social activities, and other unique characteristics are described in 

the following pages. 

While there are a number of multi-family projects located along the Core Corridor, especially between 

Sahara Avenue and Russell Road, they do not have extensive pedestrian / transit features since they were 

not necessarily designed as such. Additionally, most of the single-family subdivisions along this corridor are 

not generally pedestrian-friendly. They are encircled by block walls with limited access between them; and 

with limited access to Maryland Parkway. 

                                                      
 

12
 UNLV, <http://studentunion.unlv.edu/aboutus.html>; RTC. 

Figure 14.    Huntridge District - typical housing 

 



Maryland Parkway Alternatives Analysis 

Atkins I Cambridge Systematics I RCG Economics  23 
 
 

Figure 15.    Potential Transit Districts 
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The built form in each of the identified corridor districts has great potential for pedestrian and bicycle 

enhancements. Overall, the Las Vegas metro area is ranked as the 25th most walkable large city in the U.S. 

with a Walk Score of 49 out of a possible 100. However, most of the Maryland Parkway Corridor is 

considered “Very Walkable” with a Walk Score between 70 and 89. This score reflects the fact that most 

errands can be accomplished on foot. Similarly, the characteristics that help enhance the Walk Score lead to 

promising Bicycle Scores as well. Table 2 provides both Walk and Bicycle Scores for locations throughout 

the Maryland Parkway Corridor. 

Table 2. Walk and Bike Scores Along the Corridor 

Cross street Walk Score Bicycle Score 

North of Bonneville 72 67 
Charleston 72 65 
St Louis 68 73 
Sahara 75 70 
Karen 71 N/A 
Vegas Valley 65 N/A 
Sunrise Hospital 51 N/A 
Desert Inn 60 62 
Sierra Vista 63 64 
Twain 75 69 
Katie 78 69 
Flamingo 77 66 
Cottage Grove 83 70 
Harmon 82 68 
University 88 65 
Tropicana 88 64 
Reno 68 64 
Hacienda 55 47 
South of Hacienda 46 68 
90-100  Walker’s paradise 
70-89  Very walkable 
50-69  Somewhat walkable 
0-49   Car dependent 
 Source: Walk Score at http://www.walkscore.com/NV/Las_Vegas  

Physical Roadway Characteristics 

Maryland Parkway right-of-way (ROW) is generally 100 feet, providing three travel lanes and minimum (5-

foot) sidewalks in each direction. The Russell Road to Tropicana Avenue section has two travel lanes, a 

breakdown lane, and minimum sidewalks in each direction. A center left turn lane has varying amounts of 

delineation along the entire length of the Core Corridor. Figure 16 provides specific details about the 

median, or middle, of the road configurations between Tropicana Avenue and St. Louis Avenue. Maryland 

Parkway is flared at the major intersections to accommodate additional left turn lanes, but does not include 

exclusive right turn lanes. Driveway access to adjacent land use along the corridor is frequent, as illustrated 

by access density by district and by direction in Table 3. Notably, frequent driveways typically reduce overall 

travel speeds, increase pedestrian-vehicle conflicts, and increase crash frequencies. There are currently no 

bicycle lanes on Maryland Parkway. 
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Figure 16.    Median Configuration on Maryland Parkway 

 
(TWLTL = Two Way Left Turn Lane) 
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Table 3. Access Density by District and Direction  

District Length Access Points Access Density (pts/mile) 

NB SB NB SB NB+SB 

Huntridge 1.77 63 33 35.6 18.6 27.1 

Medical 1.07 17 39 15.9 36.4 26.2 

Mall 0.50 7 17 14.0 34.0 24.0 

University 1.50 65 73 43.3 48.7 46.0 

Total corridor 4.84 152 162 31.4 33.5 32.4 

 

Travel Characteristics 

The focus of the Maryland Parkway AA is to address needs faced by people traveling to, from, and within the 

Core Corridor. These include: 

• Residents living in the Core Corridor traveling to employment, educational, shopping and other activity 

centers along the corridor, and via east-west connecting transit routes, employment, educational, 

shopping and other activity centers throughout the Las Vegas region (e.g., downtown Las Vegas, 

McCarran International Airport, the Resort Corridor); 

• Workers living in the corridor and throughout the region traveling to jobs at employment centers in the 

Core Corridor; 

• Students living in the corridor and throughout the region traveling to UNLV and other educational centers 

in the Core Corridor; 

• Visitors living in the corridor and throughout the region traveling to shopping centers and other 

destinations in the Core Corridor; and 

• Tourists traveling to UNLV and other destinations in the Core Corridor. 

On a typical weekday in 2010, 266,900 trips were produced by residents living in the Core Corridor (3.5% on 

transit). Of these, 84,500 trips are to places within the Core Corridor and 182,300 are to places outside the 

Core Corridor. In 2010, 356,300 trips were made to jobs and other activities in the Core Corridor (2.5% on 

transit) on an average weekday. Of these, 84,500 trips were from places within the Core Corridor and 

271,800 trips were from places outside the Core Corridor.
13

 

There is substantial commuter travel to and from the Maryland Parkway Core Corridor. In 2010, 28,700 work 

trips were produced by residents living in the Core Corridor (9.4% on transit) on a typical weekday. Of these, 

3,000 trips were to jobs within the Core Corridor and 25,700 were to jobs outside the Core Corridor. In 2010, 

46,500 trips were attracted to jobs in the Core Corridor (4.6% on transit) on an average weekday. Of these, 

3,000 trips were from places within the Core Corridor and 43,600 were from places outside the Core 

Corridor.13 

                                                      
 

13
 The figures in this paragraph only include trips made by residents. It does not include trips made by visitors.  
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Today, between 9 and 13% of people traveling along Maryland Parkway do so using transit vehicles (see 

Table 4). This is four to six times greater than the Las Vegas region as a whole, where 2.2% of trips are on 

transit.
14

 Because of the lack of roadway space dedicated to transit and other contributing factors described 

previously, current transit service provided by Route 109 along the corridor is comparatively slow.  

Table 4. Transit Share of Travel on Maryland Corridor in 2012 

Location People in Transit per 
Day 

People in Automobiles 
per Day* 

Percent Transit 

Just South of Charleston 3,800 24,500* 13% 

500’ North of Sahara 4,400 28,800 13% 

500’ North of Desert Inn 4,900 42,000 11% 

900’ North of Flamingo 4,600 43,200 10% 

500’ South of Flamingo 3,800 38,400 9% 

200’ North of Hacienda 2,200 20,400 10% 
Source:  RTC Ridership data, October 2012; NDOT Annual Traffic Report 2011 
* Automobile volume at this location estimated based on 2012 counts by Atkins 
* Auto occupancy assumed at 1.2 persons per vehicle 

Transit 

Transit service in the Maryland Parkway Corridor is currently provided by Route 109, which is operated by 

the RTC. Route 109 is a traditional local bus service with service roughly every 15 minutes during weekday 

peak and midday hours. It operates in mixed-flow traffic (see Figure 17) with curb side bus stops roughly 

every 0.23 miles.
15

  The Maryland Parkway 

Corridor experiences heavy transit usage. Route 

109 is the fifth most heavily used bus route in 

RTC’s system outside of the Resort Corridor with 

approximately 10,400 boardings on an average 

weekday. 

Because of its central location in the Las Vegas 

region, the Maryland Parkway Corridor is a key 

spine within the RTC’s system (see Figure 18). 

Over 65% of all routes and eight of the ten highest 

ridership routes in RTC’s system intersect with 

Route 109 (see Table 5). Several major east-west 

transit routes cross the Maryland Parkway, 

providing access to employment on the Resort 

Corridor (which is approximately two miles to the west of Maryland Parkway) and other employment centers. 

These transit routes include Route 206 on Charleston Boulevard, the SX on Sahara Avenue, Route 203 on 

Desert Inn Road / Twain Avenue, Route 202 on Flamingo Road, and Route 201 on Tropicana Avenue. 

                                                      
 

14
 2009 transit mode share from RTC 2009 Regional Travel Demand Model, March 2010, Table 8-4.  

15
 Excluding the long stretches into and out of the McCarran International Airport. 

Figure 17.    Route 109 bus in traffic 

 



Maryland Parkway Alternatives Analysis 

Atkins I Cambridge Systematics I RCG Economics  28 
 
 

Figure 17.    Route 109 and the RTC System 

[Note: Since 2013, Route 109 follows a slightly different alignment north of Charleston Blvd] 
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Table 5. RTC Top Ridership Routes 

Route Ridership   

(June 2012) 

Intersects 

Route 109 

Deuce* 761,830 Yes 

SDX* 390,839 Yes 

202 346,820 Yes 

SX 275,315 Yes 

201 258,026 Yes 

BHX 251,739 Yes 

109 242,999 n/a 

206 240,528 Yes 

110 190,080 No 

203 177,435 Yes 
* Route operates primarily on the Resort Corridor 
Source:  RTC Ridership Data, June 2012. 

While automobile trips are declining, transit trips on Route 109 remain relatively consistent. Although 

ridership from 2006 to 2011 fell approximately 35%, the decrease was likely related to changes in services, 

including frequency and routing. Figure 19 presents ridership from 1993 to 2011.  

Route 109 experiences particularly high ridership in the Core Corridor between Charleston Boulevard and 

Russell Road (see Figure 20). Within this segment, Route 109 experiences 3,100 boardings and alightings 

per mile on an average weekday; one of the highest densities of boardings system wide. The bus stops with 

the highest ridership activity are at major intersections and transfer points to other bus routes, including Las 

Vegas’ two most popular bus stops (Bonneville Transit Center and South Strip Transfer Terminal) that serve 

as the terminals of Route 109. Nearly 75% of Route 109 ridership activity is concentrated at the top ten 

stops. Over 60% of ridership activity is at the top seven stops.  

Figure 19.    Route 109 Annual Ridership, 1993-2011 

 

Figure 18.    Route 109 bus passengers 
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Figure 20.    Route 109 Weekday Boardings and Alightings 

 
[Note: Since 2013, Route 109 follows a slightly different alignment north of Charleston Blvd] 
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Table 6. Transit Travel Times Along Route 109  

Section Travel Time (minutes) Speed (mph) 

Weekday 11am to 5pm 

Bonneville Transit Center (BTC) to South Strip 
Transfer Terminal (SSTT) 

59 10.2 

Charleston to Tropicana 31 7.6 

Desert Inn to Tropicana 17 6.9 

Weekend 12am to 5pm 

BTC to SSTT 37 16.1 

Charleston to Tropicana 18 13.4 

Desert Inn to Tropicana 10 12.2 

Vehicles 

Maryland Parkway is an important traffic corridor in the Las Vegas area’s roadway system. Vehicle volumes 

on Maryland Parkway range from 17,000 per day near Russell Road to 36,000 per day just north of Flamingo 

Road. Vehicle volumes on Maryland Parkway are particularly high near Desert Inn Road (35,000 vehicles 

per day) and just north of Flamingo Road (36,000 per day). 

Several roadways crossing Maryland Parkway also have heavy vehicle volumes: 45,000 per day on Sahara 

Avenue just west of Maryland Parkway; 34,000 per day on Desert Inn Road just east of Maryland Parkway; 

57,000 per day on Flamingo Road just west of Maryland Parkway; and 54,000 per day on Tropicana Avenue 

just west of Maryland Parkway. 

Maryland Parkway has a posted regulatory 

speed limit of 30 miles per hour (mph) in the 

Core Corridor, except between Tropicana 

Avenue and Russell Road where the posted 

limit is 35 mph. Travel time data was collected 

in October 2012 following bus Route 109 from 

Russell Road to Charleston Avenue. Three 

morning, one mid-day, and two afternoon runs 

were made during heavy traffic. Overall, 

Northbound travel times are less in the 

morning (12.1 minutes Northbound versus 

13.9 minutes Southbound), and both directions 

are slower in the afternoon (13.0 minutes 

Northbound and 16.5 minutes Southbound). 

Comparatively, transit travel times are higher along the corridor. This is attributed to stopping to drop off and 

pick up passengers. Table 6 presents the comparative transit travel times along Route 109. 

Figure 21.    Vehicles on Maryland Parkway 
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Average Annual Daily Traffic Trends: 

The Nevada Department of Transportation (NDOT) counts the number of vehicles per day (vpd) at different 

locations along Maryland Parkway to determine and publish an average annual daily traffic (AADT) count. 

AADT collected in 2011 ranged from 17,000 to 36,000 along the Core Corridor. As Figure 22 below 

presents, between 1991 and 2011 the overall AADT has decreased. Comparing the 2005 AADT count (the 

highest count year in the past ten years) to the 2012 AADT, resulted in the following traffic changes: 

• Russell Road to Tropicana Avenue ( -23%) 

• Tropicana Avenue to Flamingo Road ( -35%) 

• Flamingo Road to Desert Inn ( -26%) 

• Desert Inn to Sahara Avenue ( -18%),  
• Sahara Avenue to Charleston Boulevard ( -23%) 

Figure 22.    Annual Average Daily Vehicular traffic volume 

 

Several events may have influenced these trends in AADT: 

• The national recession that occurred between December 2007 and June 2009 significantly affected 

local economic activity 

• Likewise, UNLV changed their parking arrangements and vehicular circulation; and 

• The Winchester and Paradise townships experienced decreased population in the past five years 
(see Figures 23 and 24). 
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• Vehicle miles traveled (VMT) has shown a ten-year downward trend nationally. Much of this 

downward trend is attributed to the under 30-years-old demographic cohort, which accounts for the 

largest reduction in VMT. This demographic cohort has changed travel preferences based on 

lifestyle changes resulting from less disposable income than previous generations, and enhanced 

digital communications. 

Figure 23.    Winchester Annual Population and Growth Rates: 2000 – 2011 

 
Source: Clark County CPD 

Figure 24.    Paradise Annual Population and Growth Rates: 2000 – 2011 

Source: Clark County CPD 

Hourly Volume Trends 

Investigating AADT along the Maryland Parkway Corridor reveals the travel patterns in and among corridor 

districts. Table 7 presents 2012 hourly AADT. As indicated, traffic volumes are significantly higher between 

Sahara Avenue and Flamingo Road when compared to the other corridor segments. Increased traffic 

between Sahara Avenue and Desert Inn Road begins earlier in the day than between Desert Inn Road and 

Flamingo Road. The distinct order of activities, with respect to time, in each of the corridor districts accounts 

for travel pattern differences. Different land uses that affect travel patterns include the concentration of 

medical employment centers in the medical district and commercial retail in the mall district.  
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Other district related activity interactions are as follows: 

• The number of vehicle trips drops later in the day between Flamingo Road and Desert Inn Road due 

to retail activity in the mall district. 

• The similar number of vehicle trips in the Tropicana Avenue to Flamingo Road and Sahara Avenue 

to Charleston Boulevard sections indicates similar activity levels in the university and Huntridge 

districts.  

• The high frequency of vehicle trips between Flamingo Road and Sahara Avenue is related to 

significant regional attractions. Most of these trips access Maryland Parkway via major east-west 

arterials such as Sahara Avenue, Desert Inn Road, and Flamingo Road. 

• Regional attractions in the university, mall, and medical districts coupled with major east-west 

arterial access indicate shorter trips on Maryland Parkway to access attractions. (A more detailed 

discussion follows under Travel Patterns.) 

 

Traditional transportation infrastructure planning and design focuses on periods of time when the highest 

amount of daily travel occurs: peak hours. Therefore, peak hour vehicle and pedestrian counts were 

Table 7.     2012 Hourly Traffic Volume 

Time of Day 

Southbound Northbound 

C
h

a
rl

e
s

to
n

 t
o

 S
a

h
a
ra

 

S
a

h
a

ra
 t

o
 D

e
s

e
rt

 I
n

n
 

D
e
s

e
rt

 I
n

n
 t

o
 F

la
m

in
g

o
 

F
la

m
in

g
o

 t
o

 T
ro

p
ic

a
n

a
 

T
ro

p
ic

a
n

a
 t

o
 R

u
s
s

e
ll
 

R
u

s
s

e
ll

 t
o

 T
ro

p
ic

a
n

a
 

T
ro

p
ic

a
n

a
 t

o
 F

la
m

in
g

o
 

F
la

m
in

g
o

 t
o

 D
I 

D
I 
to

 S
a
h

a
ra

 

S
a
h

a
ra

 t
o

 C
h

a
rl

e
s
to

n
 

00:00 128 220 208 189 145 99 190 201 263 168 

01:00 85 160 153 116 105 68 125 130 166 114 

02:00 79 116 104 95 81 45 80 103 121 83 

03:00 74 118 102 83 73 34 75 81 96 63 

04:00 89 160 109 88 101 48 80 85 107 59 

05:00 183 243 168 158 175 110 164 164 187 101 

06:00 361 525 326 241 238 325 354 357 483 240 

07:00 735 952 622 525 367 715 596 596 883 491 

08:00 711 1,130 674 604 408 665 620 703 1,029 519 

09:00 729 1,098 822 608 376 682 689 883 1,068 582 

10:00 752 1,160 1041 705 460 418 792 1027 1,165 692 

11:00 888 1,275 1242 811 572 474 866 1231 1,281 858 

12:00 878 1,296 1330 896 604 521 959 1300 1,333 869 

13:00 818 1,272 1327 896 584 462 957 1290 1,399 855 

14:00 844 1,352 1328 824 649 552 926 1262 1,372 912 

15:00 835 1,426 1297 881 724 523 940 1306 1,425 954 

16:00 884 1,476 1317 899 782 529 990 1338 1,470 1,032 

17:00 832 1,381 1294 945 828 548 952 1273 1,453 1,088 

18:00 613 1,184 1127 749 604 431 793 1077 1,155 757 

19:00 510 957 1022 671 601 342 660 859 985 600 

20:00 457 708 821 537 513 280 575 680 701 510 

21:00 364 535 682 470 386 250 454 525 601 449 

22:00 262 437 475 372 288 206 336 405 449 324 

23:00 187 332 375 285 236 149 279 308 361 259 
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collected in October 2012 to evaluate traffic operations and to better understand travel characteristics and 

trends. A historical analysis of peak hour volumes from 2007 to 2012 indicates that the NB and SB volumes 

have decreased on average by between 22% and 29%. The exception is the residential areas just south of 

Charleston Boulevard, where decreases vary from 4% to 18%. Figures 25, 26, 27, and 28 present the 

decrease in volumes both NB and SB during the AM and PM peak hours along the corridor respectively. 

Figure 25.    AM Peak Hour Volume Trends for Northbound Vehicles 

 

Figure 26.    AM Peak Hour Volume Trends for Southbound Vehicles  
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Figure 27.    PM Peak Hour Volume Trends for Northbound Vehicles 

 

Figure 28.    PM Peak Hour Volume Trends for Southbound Vehicles 
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occurring in the peak hour represent a shift in peak hour travel patterns. By spreading trips over a longer 

period to avoid peak travel times, individuals reduce travel frustrations and better utilize the transportation 

infrastructure.  

Travel Patterns 

Major regional destinations along Maryland Parkway and intersections with major east-west corridors dictate 
travel patterns within the corridor. Major destinations include: 

• UNLV 

• Boulevard Mall 

• Sunrise Hospital and nearby medical offices 

• McCarran International Airport 

• Downtown Las Vegas 

Maryland Parkway also has many other smaller destinations that include grocery stores, banking, 

restaurants, and other smaller businesses. 

Several major east- west corridors cross Maryland Parkway with large numbers of daily vehicular and transit 

trips noted in Table 8. 

Table 8.    East-West Corridors Crossing Maryland Parkway  
 Vehicle Transit 

Arterial 2011 AADT Routes Number 2011 Average Daily Ridership* 

Charleston Boulevard 33,000 206 / 108 8,945 / 2,439 

Sahara Avenue 45,000 SX 9,339 

Desert Inn Road 34,000 203 3,372 

Flamingo Road 57,000 202 / CX 11,725 / 920 

Tropicana Avenue 54,000 201 8,272 

A detailed evaluation of peak hour volumes representing each movement at the major intersections identified 

high volume movements entering and leaving the corridor by segments. This suggests that few trips traverse 

the entire length of the corridor. Ultimately, the majority of vehicle trips within the corridor are short-distance, 

likely to the regional attractions. 

The information presented in this chapter suggests four types of travel patterns along Maryland Parkway 

Corridor:   

• The first is highlighted by the corridor’s Walk and Bicycle Scores previously discussed. Residents 

have good access to community amenities along the corridor and therefore tend to make short trips 

in the corridor.  

• The second involves external trips, or individuals traveling to and along Maryland Parkway to access 

major destination points. Short trips on Maryland Parkway coupled with a high volume of drivers 
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crossing the corridor at several locations indicate that the movements crossing Maryland Parkway 

are predominant over the through movements on Maryland Parkway. Ultimately, turning movements 

for short trips influence vehicular traffic operations. 

• Between 9% and 13% of Maryland Parkway trips are made using transit at several locations. 

• Typically, pedestrian activity trends with transit boarding and alighting activity. However, pedestrian 

activity between Flamingo Road and Tropicana Avenue was observed to be higher than in other 

locations. This is likely due to activity associated with UNLV, transfers to east-west transit routes and 

the residential areas east of Maryland Parkway. 

UNLV students, faculty, and employees represent a 

notable number of transit riders in the Maryland 

Parkway Corridor. However, the contribution of the 

UNLV to the transit ridership is not at the level 

expected when compared to other universities 

around the country. 

According to the 2009 UNLV Multi-Modal Hub 

Feasibility Study prepared for UNLV and the RTC, 

“Another factor supporting auto use is the low 

percentage of students living on campus and the 

high dispersion of students living off campus. Over 

90% of UNLV students do not live on campus, 

resulting in its designation as a commuter campus.”  

According to the study, a majority of students 

(72 %) reported that they “Drove Alone”; followed by “Transit” at 16%. The remaining 8 percent and 4 

percent indicated students “Carpooled” or “Walked”, respectively. When asked “Have you ever taken the bus 

to campus?” the report stated that 27% of students had used transit to get to the university. While the report 

states that “This student body settlement pattern, coupled with the surrounding sprawl development, has 

resulted in a high daily drive-in population to the campus
16

”, a 27% utilization rate is noteworthy. In Fall 2013 

the UNLV Transit Center opened (Figure 29). 

Existing Corridor Mobility Characteristics  

The intersection operations were evaluated for current morning and afternoon peak hour traffic volumes in 

each direction along Maryland Parkway. The following are highlights of the analysis. 

• For the morning peak hour, of the 18 signalized intersections all but the following intersection operate at 

an acceptable Level of Service (LOS) (LOS D or better):  

1. Maryland Parkway/Russell Road   LOS E (56.1) 

• For the afternoon peak hour, of the 18 signalized intersections all but the following intersections operate 

at an acceptable LOS (LOS D or better):  

1. Maryland Parkway/Desert Inn Road  LOS E (56.0) 

2. Maryland Parkway/Flamingo Road  LOS E (59.4) 

3. Maryland Parkway/Tropicana Avenue  LOS E (64.6) 

                                                      
 

16 UNLV, 2009 UNLV Multi-Modal Hub Feasibility Study. 

Figure 29.    UNLV Transit Center 
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Traffic operations along a corridor are generally determined by the operations of its signalized intersections. 

As previously noted, several major arterials carrying significant amounts of traffic intersect Maryland 

Parkway, and therefore the need to maximize the throughput (or through traffic) is critical. To maximize the 

throughput, long cycle lengths (140-160 seconds) are implemented, which are typical throughout the Las 

Vegas Valley. The majority of green time at these intersections is allocated to east-west movements, leaving 

Maryland Parkway with proportionately less green time and therefore limiting capacity. 

Additionally, coordination along the crossing major arterials takes priority over Maryland Parkway. Two major 

hospitals are located in the vicinity of Maryland Parkway which leads to a high number of signal preemptions 

due to emergency vehicles.. These preemptions constantly impact coordination throughout most of the day.  

4.4. South of Russell Road 

The Maryland Parkway Corridor south of Russell Road is dominated by the McCarran International Airport. 

By the end of 2012, McCarran is estimated to have served approximately 40 million passengers for the year. 

It has two terminals, Terminal 1 and Terminal 3. Terminal 2 was closed in June 2012 with the opening of 

Terminal 3. Terminal 1 accommodates the majority of flights and has 96 gates in four concourses. 

Terminal 3 opened in June 2012 and services all international flights and a selection of domestic airlines. 

With the addition of Terminal 3’s 14 gates in one concourse, McCarran now has the capacity of handling 

53 million passengers per year. As noted previously, McCarran is the largest employer in the corridor with 

15,000 private and public sector employees.  

McCarran also has over 10,000 spaces in two multi-story parking garages (one at each terminal) and three 

surface economy/remote parking lots: 

1. on the East side of Gilespie Street across from the RTC’s South Strip Transfer Terminal 

2. on 576 Kitty Hawk Way just off of Paradise Road North of McCarran 

3. adjacent to the Terminal 3 garage).  

Finally, the South Strip Transfer Terminal, located at 6675 Gilespie Street, has in excess of 250 parking 

spaces and is the Maryland Parkway Corridor’s southern terminus.  

Land uses in the area south of McCarran near the Transfer Terminal largely support airport-related 

commercial uses, especially industrial and logistics-related uses. There is also a smattering of low-density 

residential, service retail and lodging land uses. Most of these residential and commercial areas are located 

immediately south of the I-215 freeway (which borders McCarran on the South) and east of Gilespie Street. 

4.5.  Development Potential 

The Maryland Parkway Corridor has relatively dense land use patterns, combined with relatively dense ratios 

of persons and jobs per acre. The RTC, along with the City of Las Vegas and Clark County, continue to 

recognize the need for development and redevelopment efforts along the entire Maryland Parkway Corridor, 

with a focus on the Core Corridor, as well as downtown Las Vegas. Land use and zoning policies are in 

place that promote higher-density and transit-oriented development in the corridor. A number of these 

policies are described in Chapter 3.  

Also on the drawing board is a proposed UNLV campus stadium, this would replace a previous plan to build 

a mega-event center (part of the UNLVNOW project). The cost of the 50,000-seat stadium, which is to be 
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located on or close to the UNLV campus, is currently estimated to be between $500 and $700 million. The 

stadium’s cost has the potential to go above $700 million when other infrastructure components, like parking 

and relocations are included. 

In the downtown area, much of the parking is 

located in multi-story parking garages. Outside of 

the downtown area, parking is generally available 

at no cost on-street and in large volume surface 

lots at all of the major commercial developments 

(see Figure 31) and apartment complexes and 

single-family neighborhoods in the Maryland 

Parkway Corridor. Parking, however, is generally 

prohibited along Maryland Parkway itself. 

There is limited new residential development in the 

study area since it is already well-established and 

essentially built-out. However, there are significant 

opportunities for redevelopment of underdeveloped 

parcels.  

Figure 31.    Underutilized surface parking lot 
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5. Decision Process 
The Alternatives Analysis (AA) followed a two-phase evaluation process to identify a locally preferred 

alternative for transit service in the Maryland Parkway Corridor. The locally preferred alternative will be the 

transit service that best meets the goals for the Maryland Parkway Corridor. Each evaluation phase included 

increasingly technical quantitative analysis to help RTC, stakeholders, and transit riders select alternatives to 

carry forward to the next evaluation phase. The analysis incorporated the latest socioeconomic, 

demographic, and transportation data from the region. The analysis also built on examples and studies of 

transit service from around the world. Figure 32 illustrates three phases of the evaluation process.  

Figure 32.    Alternatives Screening Process  

 

 

 

 

 

 

Phase 1: Initial alternatives. The first phase included a technical, quantitative evaluation of eleven transit 

alternatives. Each alternative included a guideway element (e.g. dedicated lane) and a transit vehicle 

element (e.g. bus, rail). RTC will use the results of the evaluation to select a subset of vehicle and guideway 

combinations to study in greater detail during evaluation phase 2b.  

Phase 2a: Alignment and station locations. In phase 2a, the study team evaluated alternative scenarios 

of proposed transit stop locations and transit routes north of Charleston (i.e. Downtown Las Vegas), and 

south of Tropicana Avenue (i.e. to the McCarran International Airport and/or the South Strip Transit 

Terminal). The study team presented the stations and route termini alternatives to the public, and the 

collected feedback from these meetings informed the development of alternatives in evaluation phase 2b.  

Phase 2b: Vehicle Technology, Guideway and Right of Way. In phase 2b, the study team combined 

information from the previous evaluation phases with further technical analysis. The technical analysis 

included estimated future traffic levels under different roadway configurations, capital costs, and operating 

and maintenance costs. The study team analyzed alternatives that reflected choices between vehicle type 

and guideway type. In addition, the study team evaluated the number of traffic lanes and the potential effects 

of widening the current right-of-way of Maryland Parkway. 

5.1. Screening and Evaluation Criteria 

The AA was guided by four project goals. These goals were based on an extensive outreach process and 

are detailed below. The study team created 21 screening criteria – i.e. performance measures – to assess 

the expected benefits and costs of potential alternatives. These criteria provided qualitative order-of-

magnitude values compared to all other alternatives, and value ranges based on surveyed transit systems 

(i.e. based on other studies). Stakeholders and the project team used the criteria as one way to better 

understand the project alternatives and the tradeoffs between technological, design, and operations 

alternatives.  
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The criteria provided the framework for both the initial alternatives screening and a more detailed alternatives 

evaluation. The criteria generally included measures related to mobility (e.g. travel reliability), quality of 

system (e.g. ridership), costs (e.g. operational and capital), and other transportation system effects 

(e.g. safety, traffic).  

The purpose of the screening and the evaluation were to provide stakeholders with enough information 

about the costs, benefits, and tradeoffs between the alternatives to choose which technology and guideway 

alternatives were best suited to the Maryland Parkway Corridor and therefore warranted further research and 

analysis. The screening process relied primarily on qualitative and best practices information regarding 

transit vehicle and guideway alternatives. The screening information was used to both refine the alternatives 

(e.g. station spacing and route alignment) and to provide enough information to compare different 

components of the system. 

The goals for the Maryland Parkway Alternatives Analysis have already been presented in Chapter 2 

(Purpose and Need). The 21 screening and evaluation criteria are introduced and described in Chapter 6 

(Initial Alternatives and Screening).  

5.2. Stakeholder and Public Input 

Local involvement and acceptance of the Alternatives Analysis was critically important to the success of this 

study. A thorough public involvement plan was established in order to achieve this. The plan helped to 

successfully identify the LPA through a consensus-based approach to community and stakeholder 

engagement. 

The Environmental Justice Policy Guidance for Federal Transit Administration Recipients circular from 

August 15, 2012 served as the guiding document to implement environmental justice (EJ) strategies for the 

Maryland Parkway Alternatives Analysis. The goal of environmental justice is to both identify and address, as 

appropriate, disproportionately high negative health or environmental impacts on EJ populations. 

The guiding principles of EJ were integrated into the public involvement plan, to ensure the full and fair 

participation by all potentially affected communities. By understanding the corridor community and any 

potential EJ issues, it was possible to ensure that all communication channels, including recruitment 

activities, public workshops, working groups, and collateral distribution were appropriately targeted to all 

potentially affected communities. 

5.2.1. Schedule of Stakeholder and Public Involvement 

A number of meetings and workshops were held to engage both the public and stakeholders in the project 
development.  The following lists those workshops: 

• 1st series of public workshops – November 8, 13 & 14, 2012 (at the Cambridge Recreation 
Center, John C Freemont Middle School and the Bonneville Transit Center respectively) 

o 1st stakeholder workshop – December 5, 2012 (at RTC administrative building) 

o 2nd stakeholder workshop – February 27, 2013 (at RTC administrative building) 

o 3rd stakeholder workshop – May 15, 2013 (at RTC administrative building) 

• 2nd public workshop – May 16, 2013 (at The Boulevard Mall) 

o 4th stakeholder workshop – June 26, 2013 (at RTC administrative building) 
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• 3rd public workshop – June 27, 2013 (at The Boulevard Mall) 

o 5th stakeholder workshop – October 8, 2013 (at RTC administrative building) 

• 4th series of public workshops – October 29 & 30, 2013 (at The Boulevard Mall and the 
Bonneville Transit Center respectively) 

Details of the comments and feedback received at the above workshops can be found in the Public 

Engagement No.1 Technical Memorandum for workshops held in 2012, No.2 Technical Memorandum for 

workshops held between January and July 2013, and No.3 Technical Memorandum for workshops held after 

August 2013. An overview of the stakeholder and public input to the study is summarized in Figure 33 

below. 

Figure 33.    Stakeholder and Public Input to the AA Decision Process 

 

5.2.2. Stakeholder Involvement 

Early and continuous stakeholder involvement was incorporated into the study to: 

• identify relevant information 

• build relationships 

• generate trust 

• inspire creative engagement 

The stakeholder group met regularly during the initial part of the study, to provide guidance and context for 

both the technical and community-based information. 

The first step was the identification of stakeholders likely to be affected or interested in the Alternatives 

Analysis. Stakeholder recruitment focused on a broad audience of community leaders, cooperating 

agencies, and decision-makers. In addition to committing to attending monthly meetings, identified 
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individuals were expected to represent the interests of their constituencies and serve as a communication 

link between the group and their communities. 

The stakeholder group for this project included approximately 60 community representatives and leaders. 

Approximately 30 individuals attended each of the stakeholder meetings. These included representatives 

from the City of Las Vegas, Clark County, the RTC, McCarran International Airport, Chambers of Commerce, 

ethnic groups, community and neighborhood associations, healthcare organizations, UNLV staff, the 

Boulevard Mall, small businesses, local religious institutions, and other opinion leaders. 

The stakeholder representatives were invited to participate through an email that outlined the project details, 

described the goals of the group, and detailed the role and expectations of stakeholder participation. In order 

to gain a clear understanding of stakeholders’ desires and concerns, towards the beginning of the analysis 

process one-on-one “download” meetings were held with the following key stakeholders: 

• Clark County (Public Works & Planning) 
• City of Las Vegas (Public Works & Planning) 
• McCarran International Airport (Clark County Department of Aviation) 
• Private Sector Developers (incl. UNLV Midtown) 
• University of Nevada Las Vegas 
• The Boulevard Mall 
• Sunrise Hospital 
• Emergency Medical Service providers 

A regular stakeholder workshop schedule and a 

location were established to encourage attendance 

and facilitate participation. A preferred time 

centered around 11:00am to 1:00pm was selected 

for these workshops to minimize interruption of the 

workday. All workshops were held at the RTC 

Administrative building. The workshops included 

brief presentations, roundtable discussions, and 

interactive polling which provided immediate 

feedback to all participants. The meetings were 

supplemented with online surveys which allowed 

those who could not attend the meeting to 

contribute to the decision making process. 

The stakeholders’ involvement was focused into four phases: 

• Phase 1 – the introductory phase to establish the purpose and need for the project 

• Phase 2 – to identify, define, sort, review, and refine initial ideas as developed to enhance transit 
along the Maryland Parkway Corridor 

• Phase 3 – using the technical information as presented, members further refine ideas and concepts 
for transit improvements 

• Phase 4 – work towards a consensus endorsement of the LPA 

5.2.3. Public Workshops 

Collaboration began with recruiting individuals in neighborhood locations, such as bus stops, parks, 

shopping centers, and other gathering places. Residents were interviewed at these locations for individual 

Figure 34.    Stakeholder workshop 
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Figure 35.    Public workshop  
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6. Initial Alternatives and Screening 
The first phase of the Alternatives Analysis included a technical quantitative evaluation of eleven transit 

alternatives or “initial alternatives”. Each alternative included a guideway element (e.g. dedicated lane), and 

a transit vehicle element (e.g. bus, rail). The results of the evaluation were used to select a subset of vehicle 

and guideway combinations or “final alternatives” to study in greater detail in later phases. This chapter 

describes the process of developing the initial alternatives and screening them using the goal-oriented 

performance criteria. 

6.1. Developing Initial Alternatives  

The eleven transit alternatives that were developed and assessed cover a wide range of transit vehicle 

technology and guideway types. Vehicle technology includes the equipment used to transport customers, 

such as a streetcar or a bus, while a guideway is the facility in which the vehicle travels, such as a roadway 

shared with other vehicles, or a dedicated lane with rail infrastructure. 

Table 9 illustrates the eleven initial alternatives. Each of the alternatives was defined by characteristics that 

reflect operating assumptions used for technical evaluation. The study team developed these assumptions 

based on a review of transit facilities and studies from around the world. These assumptions are described in 

the following sections. 

Table 9.    Summary of Evaluation Alternatives 

Technology Exclusive ROW 
Segregated ROW Shared ROW 

Center Running Side Running Mixed traffic 

Subway  �    

Monorail  �    

Light Rail Transit  � �  

Streetcar   � � � 

Bus Rapid Transit   � � � 

Express/Local Bus    � 

 

6.1.1. Transit vehicles 

The transit types selected for initial screening included (in order of decreasing complexity) subway, monorail, 

light rail transit, streetcar, bus rapid transit, and express bus. The assumptions for each transit technology 

type are described below. Subway, monorail, light rail transit, streetcar, and bus rapid transit were assumed 

to replace the existing bus service. Express bus would be an “overlay” service running in concert with the 

existing conventional bus service.  

• Subway is a fixed guideway transit facility that operates primarily below ground and therefore separate 

from the roadway. Two sets of rail tracks are required, one for each direction. The subway operates 

using multi-car vehicles, with up to twelve vehicles in urban settings. Subways and other heavy rail types 

may also be elevated from the roadway. Stops are located approximately one mile apart or more due to 

required start/stop distances, and provide level boarding at all doors. 

• Monorail is a heavy-rail transit facility that operates primarily on elevated track, and is therefore 

separate from the roadway. A monorail typically has two tracks elevated above the roadway, one for 
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each direction. A monorail typically has fewer cars than a subway and therefore less capacity. Stations 

provide level boarding at all doors. 

• Light Rail Transit (LRT) is a rail service that is 

most commonly powered by overhead catenary 

power lines. It is for the most part separated 

from automobile traffic on a center- or side-

running guideway. In some cases or segments 

(such as in downtown areas), LRT can operate 

in mixed traffic, but this is not as common as it 

is for streetcars (see next bullet). LRT station 

platforms have various configurations, but here 

are assumed to be raised to allow level 

boarding. Trainsets are comprised of one to 

four cars. Riders purchase tickets before 

boarding, with boarding and alighting occurring 

through all doors. LRT is typically highly 

“branded” (using unique colors, images, logos, 

and other design elements) on vehicles and at stops. Stations typically provide weather protection, ticket 

machines, maps, and other amenities. 

• Streetcars in modern configurations operate on tracks, often in mixed traffic. They are most-commonly 

powered by overhead catenary power lines. Streetcars differ from LRT in their smaller vehicle size and 

use of fewer cars. Stops are often simple and spaced somewhat closer together than LRT; stations may 

include shelter, lighting, ticket machines, and other amenities. Streetcars often include “branding” to 

highlight the route as a unique service.  

• Bus Rapid Transit (BRT) is a bus service that is very similar to LRT, and is also presented here in three 

configurations: side-running separated guideway, center median running separated guideway, and 

mixed traffic. While BRT is flexible in its design elements, this analysis assumes implementation of “full” 

BRT design. Full BRT typically includes a dedicated right-of-way with one lane in each direction. Stations 

are assumed to be substantial, with raised platforms that allow level boarding. Vehicles are assumed to 

be articulated buses with three doors. BRT is typically highly “branded” on the vehicle and at stops. 

Stops provide weather protection, ticket machines, maps, and other amenities, as with LRT.  

• Express Bus Overlay can have many configurations. For this analysis it is assumed to operate in mixed 

traffic with stops placed approximately one mile apart and function alongside a reduced frequency of the 

existing Route 109 service. Vehicles are assumed to be articulated buses with loading only at the front 

door. Tickets are purchased during boarding. 

The study team considered an additional vehicle type in early conversations and workshops that was not 

selected for further analysis. A description of the vehicle type and the key considerations are described 

below.  

• Trolley Bus is a rubber-tire vehicle that is powered by overhead electric catenary wires. This vehicle has 

the capacity of a typical bus and offers benefits of limited to no vehicle emissions, low noise, better 

performance on hills, and some guideway flexibility over rail vehicles. However, the study team 

determined that the technology was not appropriate for this study for two reasons. One, the alternative is 

not sufficiently different from the express bus and BRT alternatives considered below. Two, the RTC 

does not currently have electric vehicles, and introduction of them for one transit corridor is beyond the 

scope of this analysis.  

Figure 36.    Light Rail Transit vehicle  
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6.1.2. Transit guideways 

Transit vehicle technologies can be paired with different guideways, which includes lanes and tracks along 

which the transit service operates. Guideway configurations included in the initial alternatives screening 

included elevated or underground (in exclusive right of way), center-running, side-running, and mixed-traffic. 

A given alternative may include segments with different guideways in order to integrate the transit facility into 

the local operating environment. The guideway alternatives are presented below.  

• Elevated or underground guideways provide a fully separated fixed guideway for transit vehicles. The 

most common examples of this in urban areas are subways, monorails, and commuter rail services. 

Elevated and underground guideways have no direct effect on roadway traffic, and provide the potential 

for very high operating speeds with no traffic conflicts. Stations may be placed between tracks running in 

each direction, or on either side of the guideway.  

• Center-running guideways operate in the center of a roadway and are separated from general vehicle 

traffic. Center running guideways normally include one lane/track for each direction. Stations may be 

positioned between the transit lanes, serving customers in both directions, or on the outside of the transit 

lanes, serving customers in one direction only. Stations are typically raised to allow for level boarding. 

Center running guideways offer the most separation from traffic. The center position creates fewer 

conflicts with turning vehicles. Center running guideways may be used with LRT, streetcar, or BRT 

vehicle technologies.  

• Side-running guideways have separated fixed lanes along the roadway edge, or outside curb. One 

lane/track is available in each direction, usually on opposite sides of the roadway. Although these 

roadways can be fully separated from traffic, there is more interaction with automobile traffic than in 

center-running guideways. Stations are located on the curb-side of the guideway, either extending or as 

part of the sidewalk, and are typically raised to allow for level boarding. Side running guideways may 

include one lane in each direction along both roadway edges, or place lanes in both directions side-by-

side along only one roadway edge.  

• Mixed traffic refers to any transit service that shares lanes with private motor vehicles. This is similar to 

the existing transit service on Maryland Parkway.  

The dedicated guideway alternatives above (center running, side running, elevated and underground) 

assume provision of one transit lane for each direction of transit vehicle travel. However, the development of 

guideway alternatives did not preclude an operating scenario with sections of single-track guideway. Single-

track guideways have one lane for both directions of transit vehicle travel. This alternative would reduce the 

transit infrastructure footprint, but would require a high level of operations planning. 

6.1.3. Vehicle and guideway assumptions 

The study team developed assumptions about each transit alternative that define the characteristics of the 

service and provide information upon which to build a technical evaluation. The alternatives are illustrated in 

Table 10, below. Assumptions were related to the overall operating environment and the unique operating 

characteristics of each vehicle and guideway type. The assumptions common to multiple alternatives include 

the following:  

• All provide connection to the Bonneville Transit Center (BTC) in downtown Las Vegas 
• All evaluations apply only to the “Core Corridor” (i.e. Maryland Parkway from Charleston Boulevard to 

Russell Road) 
• No increase in roadway width along Maryland Parkway 
• Service is evaluated on weekdays from 11:00 a.m. to 5:00 p.m. 
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• Subway, Monorail, LRT, Streetcar, and BRT would replace the local Route 109 service 
• The Express Bus Overlay alternative would operate with the local Route 109 service 

The study team defined the unique characteristics for each of the alternatives using thirteen characteristics. 

These characteristics supported the technical evaluation, and were supported by best-practices information 

and data. The characteristics are described below. 

• Suspension indicates whether the vehicle operates on rail or on rubber tires such as on a bus. While 

many variations are available, the choices below assume either standard steel wheels on steel rails, or 

rubber tires on pavement. 

• Dedicated right of way includes services in which transit vehicles operate in a travel lane or track that is 

not part of mixed-flow traffic alongside automobiles. 

• Headway is the time between vehicles at a fixed point on the transit route. 

• Substantial stations for level boarding denotes services wherein station platforms are level with the 

vehicle floor, easing entry and exit by passengers. 

• Prepaid tickets speeds vehicle boarding by providing passenger payment before boarding, which 

typically allows for boarding at both front and rear doors. 

• Traffic signal priority improves travel speeds by allowing transit vehicles to advance through traffic 

signals rather than stopping with mixed street-level traffic (does not apply to grade separated routes). 

• Number of cars is a measure of the length of the vehicle and the ridership capacity. Rail modes such as 

LRT can have multiple cars, while conventional buses are typically limited to a single articulated 

extension. 

• Seated capacity indicates the approximate number of seats on the vehicle.  

• Standing capacity indicates the approximate number of standing passengers on the vehicle. Together 

with the seating capacity, this gives an overall measure for comparing ridership capacity of the different 

technologies. 

• Operating speeds is a general measure of the type of service that is provided by the transit mode. 

Transit on separated guideways – both rail and bus - typically travel much faster due to limited traffic 

congestion or conflict. Transit services in mixed traffic must travel at slower speeds. 

• Typical stop spacing refers to the distance between transit stops or stations which is directly related to 

average travel speeds on transit routes. 

• Capital cost refers to the typical cost for infrastructure and vehicles; this is presented as an order-of-

magnitude level in relation to the other transit types presented in the table. 

• Effect on traffic denotes the likely change in traffic after the transit service is implemented which would 

either reduce, increase, or have little effect on congestion levels. 

Table 10 presents the key features of transit vehicles and guideways for the initial alternatives.  
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Table 10.    Characteristics of Transit Alternatives by Vehicle and Guideway Type 

 
Existing 

Bus 
Subway

1
 Monorail 

Light Rail Transit Streetcar Bus Rapid Transit 
Express 

Bus 
Overlay 

Typical 
Characteristics 

Center 
Running 

Side 
Running 

Center 
Running 

Side 
Running 

Mixed 
Traffic 

Center 
Running 

Side 
Running 

Mixed 
Traffic 

Suspension Tire Rail Rail Rail Rail Rail Rail Rail Tire Tire Tire Tire 

Dedicated 
ROW 

 
� � � � � � 

 
� � 

  

Headway 15 min 10 10 10 10 10 10 10 10 10 10 30 

Substantial 
stations for 
level boarding 

 

� � � � � � � � � � 
 

Prepaid 
ticketing 

 
� � � � � � � � � � 

 

Traffic signal 
priority 

 
N/A N/A � � � � � � � � 

 

No. cars per 
vehicle 

1 3-12 2-12 1-4 1-4 1-2 1-2 1-2 1 1 1 1 

Car seating 
capacity 

60 60-80 20-40 55-75 55-75 30-70 30-70 30-65 30-60 30-60 30-60 35-60 

Car standing 
capacity 

55 ~50 ~120 ~40 ~120 ~120 ~100 ~100 ~90 ~50 ~50 ~50 

Avg operating 
Speed (mph) 

7.6 20-65 20-65 15-55 15-55 15-45 15-45 10-35 15-45 15-45 10-35 8-12 

Typical stop 
spacing (miles) 

0.25 1.0 - 2.0 1.0 - 2.0 0.5 - 1.0 0.5 - 1.0 0.3 - 1.0 0.3 - 1.0 0.3 - 1.0 0.3 - 1.0 0.3 - 1.0 0.3 - 1.0 0.3 - 1.0 

Capital Cost   N/A $$$$ $$$$ $$$ $$$ $$$ $$$ $$ $$ $$ $ $ 

Effect on 
Congestion 

N/A � � ���� � ���� � � ���� � � � 
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Sources:   Transportation Research Board (2003) Transit Cooperative Research Program Report 100: Transit Capacity and Quality of Service Manual, Washington, DC. 

  Transportation Research Board (2003) Transit Cooperative Research Program Report 90, Bus Rapid Transit Volume 2: Implementation Guidelines, Washington DC. 

Note:     Bus Rapid Transit and Express Bus “cars” may include articulated vehicles which add additional seats and more doors than on a conventional bus. 

Key: �: included service feature. 

$ - $$$$ : overall cost at an order-of-magnitude level. 

Change in traffic congestion due to investment (relative to other transit technologies) 

����: Expected to greatly increase in congestion 

�: Expected to increase congestion 

�: Expected to decrease congestion 

�: Minimal or no expected change in congestion 
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6.2. Initial Alternatives Screening  

The study team further developed screening criteria to measure and compare the expected benefits and 

costs of the initial transit alternatives. The purpose of the initial screening was to identify a sub-set of feasible 

public transportation alternatives that meet the goals of the project. The study team would then carry the 

alternatives forward for more detailed evaluation. The screening was updated in several phases to 

incorporate assumptions and data developed for the alternatives analysis.  

Preliminary alternatives screening estimated ridership as a range based on previous transit studies and best 

practices. Similarly, real world example projects were used to estimate the capital costs of the alternatives. 

From these, the study team then developed preliminary quantitative and qualitative estimates of other 

screening criteria. The results of the screening are presented in Table 11, following descriptions of the 

criteria. The screening results are discussed in Section 6.2.2 with emphasis on ridership and capital cost. 

The description is then organized as comparisons between two alternatives, noting key differences and 

issues.  

6.2.1. Screening Criteria 

The list below illustrates the criteria organized by project goal. Several criteria are listed under more than one 

goal due to their relevance to a range of issues (indicated by “*”). The results reflect either a qualitative 

order-of-magnitude approach, relative to the existing Route 109 transit service, or a value range based on 

surveyed transit systems. 

Project Goal 1:  Improve Transit Ridership, Travel Time, and Reliability Over the Long-Term 

a. Transit Travel Time (range, in minutes): Numerical measure of the time needed for transit to traverse 
the Core Corridor 

b. Travel Time Reliability (qualitative): Ability of transit route to maintain on-time performance 

c. Transit Ridership (range, in riders on average weekday): Numerical measure of the number of transit 
riders served 

d. Ease of Extending or Phasing System, Adding Branch Lines, Scalability (qualitative): How well the 
transit alternative can be extended, connected to other transit routes, and/or constructed in phases 

e. Station Comfort, Ease of Use (qualitative): How accessible, safe, comfortable and identifiable transit 
stations are 

Project Goal 2:  Cost Effectively Provide Inviting, Reliable, Safe and Secure Alternatives to Driving 

f. Transit Travel Time (range, in minutes)*: Numerical measure of the time needed for transit to 
traverse the Core Corridor 

g. Transit Ridership (range, in riders on average weekday)*: Numerical measure of the number of 
transit riders served 

h. Travel Time Reliability (qualitative)*: Ability of transit route to maintain on-time performance 

i. Scheduled peak headway (range, in minutes): Amount of time scheduled between transit vehicles at 
a given station during peak hours 

j. Average Distance between stations or stops (in miles) 

k. Passenger Safety and Security (qualitative): Ability of the transit vehicle and stops to provide service 
safe from crashes, and areas that support personal security 

l. Capital Cost (range, in dollars): Order-of-magnitude cost to purchase vehicles and materials, and to 
design and construct the transit alternative 
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m. Operations and Maintenance Cost (range, in dollars per year): Order-of-magnitude annual cost to 
operate the transit route, including labor, maintenance, and other ongoing activities 

n. Seated Capacity (range, in seats per direction per peak hour): Numerical measure of the number of 
transit seats available in one direction during the peak hour, using headways assigned to each transit 
alternative 

o. Peak Hour Capacity Utilization: Numerical measure of the percent of seats used during the peak 
hour of a typical weekday. Also known as a load ratio 

p. Station Comfort and Ease of Use (qualitative): How accessible, safe, comfortable, protected from 
weather, and identifiable transit stations are 

q. Energy Usage and GHG Emissions (qualitative): Vehicle energy use and GHG emissions, relative to 
the existing transit vehicle 

Project Goal 3:  Implement Transportation Improvements Supporting Economic Development and the 
Region’s Complete Streets Vision for the Corridor 

r. Pedestrian Facilities (qualitative): Quantity and quality of sidewalks, crosswalks and stations made 
available by development of the transit alternative; reflects pedestrian safety, security, and 
accessibility 

s. Bicycle Facilities (qualitative): Quantity and quality of bicycle lanes and bicycle parking; reflects 
cyclist safety, security and accessibility 

t. Infrastructure improves pedestrian environment - accessibility, comfort, and safety (qualitative): 
Attractiveness of the streetscape for pedestrians; reflects the expected willingness of travelers to use 
the transit facility, based on perceptions of the built environment located along or around the transit 
route 

u. Transit Ridership (range, in riders on average weekday)*: Numerical measure of the number of 
transit riders served 

v. Maximum Passenger Capacity (range, in riders on average weekday): Numerical measure of the 
number of transit seats available in one direction during one peak hour, using the shortest feasible 
headway (some alternatives will accommodate fewer vehicles than others due to operational 
requirements) 

Project Goal 4:  Meet the Goals While Preserving Automobile and Commercial Vehicle Access 

w. Thru-Traffic Delay (qualitative): Additional or reduced delay expected for automobiles traveling in but 
not stopping in the Core Corridor 

x. Personal and Commercial Vehicle Access (qualitative): Ease of vehicle access to establishments, 
using driveways or other access points 

y. Roadway Safety (qualitative): Additional or reduced vehicle crashes – with other vehicles, 
pedestrians, or cyclists, based on changes in the roadway/sidewalk geometry 

6.2.2. Initial alternatives screening results 

As noted in the previous section, the purpose of the initial screening was to identify a sub-set of feasible 

public transportation alternatives that potentially meet the overall goals of the project. This section includes a 

summary of the results from this initial screening. The full results are presented and then discussed in 

greater detail following the next table. 

The initial alternatives preliminary screening results are presented in Table 11. A combination of travel 

model tools, best practices, and ”rules-of-thumb” assumptions from other transit systems and alternatives 

analyses was used to generate these results. This approach allowed the project team to quickly assess the 

alternatives and tailor the level of accuracy to the early phases of decision making. 
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Table 11.    Transit Alternatives Preliminary Screening 

     
Existing 
Bus* 

 
Subway 

 
Monorail 

Light Rail Transit Streetcar Bus Rapid Transit 
Expr Bus + 
local bus # Screening Criteria 

Center 
Running 

Side 
Running 

Center 
Running 

Side 
Running 

Mixed 
Traffic 

Center 
Running 

Side 
Running 

Mixed 
Traffic 

1 Project Goal:  Improve Transit Ridership, Travel Time and Reliability Over the Long-Term  

a Transit Travel Time (Minutes) 39.5 13 - 15 13 - 15 24 - 27 27 - 29 24 - 27 27 - 29 31 - 32 24 -27 27 - 29 31 - 32 33 - 35 

b Transit Ridership 7,200 
10,300 - 
12,500 

10,300 - 
12,500 

9,500 - 
11,800 

9,300 - 
11,500 

9,400 - 
11,700 

9,100 - 
11,300 

8,600 - 
10,500 

9,200 - 
11,500 

9,000 - 
11,100 

8,400 - 
10,300 

7,700 - 8,800 

c 
Travel Time Reliability 
(qualitative) 

0 ++++ ++++ +++ ++ +++ ++ + +++ ++ + 0 

d 

Ease of Extending System, 
Adding Branch Lines, 
Scalability (qualitative) 

0 - - - -  - - - -  - - -  - - -  - - -  - - -  - -  - -  - -  -  0 

e 
Station Comfort, Ease of Use 
(qualitative) 

0 ++ ++ + + + + + + + + 0 

2 Project Goal:  Cost Effectively Provide Reliable, Inviting, Safe and Secure Alternatives to Driving 

f Transit Travel Time (min)** 39.5 13 - 15 13 - 15 24 - 27 27 - 29 24 - 27 27 - 29 31 - 32 24 -27 27 - 29 31 - 32 33 - 35 

g 
Transit Ridership (avg 
weekday)** 

7,200 
10,300 - 
12,500 

10,300 - 
12,500 

9,500 - 
11,800 

9,300 - 
11,500 

9,400 - 
11,700 

9,100 - 
11,300 

8,600 - 
10,500 

9,200 - 
11,500 

9,000 - 
11,100 

8,400 - 
10,300 

7,700 - 8,800 

h 
Travel Time Reliability 
(qualitative)** 

0 ++++ ++++ +++ ++ +++ ++ + +++ ++ + 0 

i 

Scheduled peak headway 
(mins between vehicles) 

15 10 10 10 10 10 10 10 10 10 10 10 

j 
Average Distance between 
stations or stops (miles) 

0.25 1.0 1.0 0.33 0.33 0.33 0.33 0.33 0.33 0.33 0.33 0.25 

k 
Passenger Safety, Security 
(qualitative) 

0 ++ ++ + + + + + + + + 0 

l 
Capital Cost (in millions $)  NA  

$2,000-
$5,000 

$1,000 - 
$1,250 

$250 - $500 $150 - $300 $30 - $60 
$15 - 
$25 

$2.5 - $5.0 

m 

Operating and Maintenance 
cost (in millions $ per year) 

 $3.0 - $ 
4.7  

$6.8 - 
$10.8 

$4.2 - 
$6.7 

$5.7 - 
$9.2 

$6.2 - 
$9.9 

$5.7 - 
$9.2 

$6.2 - 
$9.9 

$6.9 - 
$10.7 

$3.5 - 
$5.7 

$3.9 - 
$6.1 

$4.0-
$6.2 

$4.3 - $6.5 

n 
Seated Capacity (seats per dir 
per hr) 

220 
1,080 - 
1,440 

480 - 960 330 - 450 
330 - 
450 

180 - 
420 

180 - 
420 

180 - 
390 

180 - 
360 

180 - 
360 

180 - 
360 

180 - 360 

n/a 
Daily Max Load (riders per 
direction) 

1,940 
2,800 - 
3,400 

2,800 - 
3,400 

2,600 - 
3,200 

2,500 - 
3,100 

2,500 - 
3,100 

2,500 - 
3,100 

2,300 - 
2,800 

2,500 - 
3,100 

2,400 - 
3,000 

2,300 - 
2,800 

2,100 - 
2,400 

n/a 
Peak Hour Max Load (riders 
per direction) 

140  200 - 240 200 - 240 190 - 230 
180 - 
220 

180 - 
220 

180 - 
220 

170 - 
200 

180 - 
220 

170 - 
220 

170 - 
200 

150 - 170 
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Table 11.    Transit Alternatives Preliminary Screening 

     
Existing 
Bus* 

 
Subway 

 
Monorail 

Light Rail Transit Streetcar Bus Rapid Transit 
Expr Bus + 
local bus # Screening Criteria 

Center 
Running 

Side 
Running 

Center 
Running 

Side 
Running 

Mixed 
Traffic 

Center 
Running 

Side 
Running 

Mixed 
Traffic 

o 
Peak Hour Capacity Utilization 
(% seats occupied) 

64 14 - 22 21 - 50 42 - 70 40 - 67 52 - 100 52 - 100 48 - 94 61 - 100 61 - 94 56 - 94 47 - 83 

p 
Station Comfort, Ease of Use 
(qualitative)** 

0 ++ ++ + + + + + + + + 0 

q 
Energy Usage, Emissions, 
GHG (qualitative) 

0 ++ ++ ++ ++ ++ ++ ++ + + + 0 

3 Project Goal:  Implement Transportation Improvements Supporting Economic Development and the Region’s Complete Streets Vision for the Corridor 

r 
Pedestrian Facilities 
(qualitative) 

0 0 0 + + + + + + + + 0 

s Bicycle Facilities (qualitative) 0 0 0 + + + + + + + + 0 

t 

Infrastructure improves 
pedstrian environment - 
accessibility, comfort, and 
safety (qualitative) 

0 + + ++ ++ ++ ++ ++ ++ ++ ++ 0 

u 
Transit Ridership ** 7,200 

10,300 - 
12,500 

10,300 - 
12,500 

9,500 - 
11,800 

9,300 - 
11,500 

9,400 - 
11,700 

9,100 - 
11,300 

8,600 - 
10,500 

9,200 - 
11,500 

9,000 - 
11,100 

8,400 - 
10,300 

7,700 - 8,800 

v 

Maximum Seated Capacity 
(seats per direction per hour 
using minimum headway) 

550 
5,400 - 
7,200 

2,400 - 
4,800 

1,100 - 
1,500 

825 - 
1,125 

600 - 
1,400 

450 - 
1,050 

300 - 
650 

600 - 
1200 

450 - 
900 

300 - 
600 

300 - 600 

4 Project Goal:  Meet the Goals While Preserving Automobile and Commercial Vehicle Access  

w Thru Traffic Delay (qualitative) 0 + + -  -  -  -  0 -  -  0 0 

x 
Personal and Commercial 
Vehicle Access (qualitative) 

0 0 0 - -  -  - -  -  0 - -  -  0 0 

y Roadway Safety (qualitative) 0 + + ++ + ++ + 0 ++ + 0 0 

* Actuals for Existing Bus 

** Repeated screening criteria 

*** All measures are estimated for an average weekday. 
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The following subsections describe the results of the preliminary screening that were presented in Table 11. 

The discussion focuses on estimated transit ridership and capital cost, as these were of particular 

importance to the project stakeholders and illustrate the greatest difference between the technology and 

guideway alternatives. The final subsection is organized as comparisons between pairs of alternatives which 

were presented to stakeholders with direct and focused comparisons from which to consider the benefits and 

costs of each alternative. 

Ridership 

One of the key measures in this analysis was expected transit ridership. A transit route’s ridership is closely 

linked to the amount of time it takes riders to reach their destinations. That is, a faster transit service will 

attract more riders than a slow one. Route 109 currently travels the Core Corridor in 39.5 minutes, and has 

approximately 7,200 riders on a typical weekday. To estimate ridership for each alternative, the study team 

first estimated changes in the current travel time based on best practices from agencies that have 

implemented a similar transit service. The study team then applied an elasticity, or rate, that associated 

changes in travel time with changes in ridership, also based on best practices and national research. 

Figure 37 illustrates a comparison of estimated ridership for each of the alternatives. The alternatives are 

organized by vehicle type in order of capital investment required (i.e. from standard bus to heavy rail). The 

table illustrates the ridership benefits of increased capacity and speed of the transit vehicles. The graph also 

illustrates the benefits of dedicated lanes, with center-running lanes offering the greatest benefits in travel 

time, and therefore expected ridership. 

Figure 37.    Estimated Ridership by Alternative 

 

Capital cost 

A second key measure in considering the transit alternatives is expected capital cost, or how much the 

community is expected to initially pay for the new transit system. Figure 38 illustrates a comparison of the 

estimated capital cost for each of the alternatives. The cost estimates are extremely preliminary, and they 

were revisited in greater detail during the following phases of the study. The alternatives are organized by 
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vehicle type in order of increasing expected investment. The table illustrates increases in capital cost as the 

vehicle size, vehicle speed, and guideway infrastructure increases. The graph also illustrates the high 

uncertainty of the subway alternative, given the wide range of costs associated with representative subway 

projects.  

Figure 38.    Estimated Capital Cost by Alternative 

 

Comparison of results by alternative pairs 
The initial evaluation results were used to inform the project management team and the stakeholders by 

identifying the tradeoffs of one choice over another. This section presents a short analysis of pairs of 

alternatives. The comparisons are organized in order of increasing investment requirements (i.e. bus 

alternatives to heavy rail alternatives).  

Express plus local service and mixed traffic BRT 

• BRT in mixed traffic alternative assumes several additional amenities compared to express and local 
service: fewer stops, larger bus stops and level boarding, transit signal priority, and off-board fare 
collection. 

• Express bus is five to seven minutes faster than current service in the Core Corridor. BRT would save 
two to five minutes on top of this time. 

• Based on these time savings and improvements in service quality and comfort, BRT in mixed traffic 
could expect to have approximately 40% more riders than express bus. 

• BRT in mixed traffic would cost about four times the express bus option, or about $20 million, which 
includes improvements to stations, transit signal priority, marketing, and vehicles. 

Mixed traffic BRT and side-running BRT  

• Side-running BRT includes a dedicated transit lane along the curb (replacing a general travel lane), while 
the mixed-traffic option does not. 

• Side-running BRT is approximately three minutes faster than in mixed traffic, or 10% faster. 
• Travel time benefits of side-running BRT would result in a 10% increase in riders. 
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• The side-running BRT capital cost is about two times greater than BRT in mixed traffic, or $30 million to 
$60 million. 

Side-running BRT and center-running BRT 

• The center-running BRT differs from the side-running alternative by moving the dedicated lane to the 
center of the roadway. The alternative assumes that stations would be built between the transit lanes 
and serve customers traveling in both directions. 

• Center-running BRT would make the trip approximately two to three minutes faster than the side-running 
BRT, or about 7% faster. 

• The center-running BRT would have approximately 3% more riders. 
• The operating and maintenance costs for the side-running BRT would be 8% greater than the center-

running option due to the higher travel time. 
• The capital cost for both alternatives is similar. 

Mixed-traffic BRT and mixed-traffic streetcar 

• BRT and streetcar alternatives in mixed-traffic assume the same number of stations and the same 
improvements to stations, transit signal priority, and fare collection. 

• The BRT and streetcar alternatives in mixed traffic have very similar travel time and ridership, with 
streetcar attracting approximately 10% more riders, due to the ‘rail factor’. 

• The streetcar offers greater potential seating capacity, although this is not an issue given expected 
ridership. 

• The streetcar alternative capital cost is approximately 10 times the BRT alternative, or between $150 
million and $300 million more, due to vehicle and track infrastructure. 

• The operating and maintenance cost for the Streetcar alternative is approximately 70% greater than the 
BRT alternative, due to infrastructure requirements. 

Center-running BRT and center-running streetcar 

• As noted above, the streetcar offers greater seating capacity than BRT, although expected ridership 
does not exceed capacity on either alternative. 

• Center-running streetcar would attract about 10% more riders than BRT. 
• The center-running street car capital cost is approximately five times higher than BRT due to 

infrastructure costs. 
• The center running streetcar operating and maintenance cost is approximately 60% greater than BRT 

due to infrastructure requirements. 

Center-running streetcar and center-running LRT 

• Center-running streetcar and LRT alternatives differ only in vehicle type, all other assumptions are equal. 
• Estimates for travel time, ridership, and vehicle comfort are very similar for both streetcar and LRT 

alternatives. 
• LRT has greater seating capacity, although ridership levels are not expected to exceed capacity on 

either vehicle. 
• LRT capital cost is approximately 60% greater than the streetcar, due to vehicle capacity and engine 

size. 

Center-running LRT and heavy rail (subway and monorail) 

• The assumptions for the heavy rail alternatives include greater station spacing than LRT (one per mile 
versus three per mile), an elevated or tunneled guideway, and different vehicle types. 

• The subway and monorail alternatives could expect 6% greater ridership than LRT, largely due to travel 
time improvements from having fewer stops. 

• The capital cost for the monorail alternative is approximately four times greater than LRT, and the 
subway alternative capital cost is approximately ten times greater than LRT. 



Maryland Parkway Alternatives Analysis 

 
 
 
 

Atkins I Cambridge Systematics I RCG Economics  59 
 

6.2.3. Initial alternatives stakeholder meeting 

The initial alternatives screening results were presented to stakeholders in a workshop setting. The 

workshop included a presentation introducing the project goals and screening criteria, the transit alternatives, 

and initial screening results.  

After the presentation, participants split into several “breakout” groups to discuss the evaluation results. 

Seven different groups reviewed the results, with each group assigned a unique pair of alternatives. Each 

group identified the differences between the alternatives, and listed the benefits and challenges for each. 

After the first review, the groups then moved to another table, where they reviewed and contributed to the 

benefits and challenges identified by the previous breakout group. 

The participants also responded to a set of anonymous electronic polling questions during the stakeholder 

meeting. These questions assessed participant’s preferences for vehicle technology and guideway types, 

and documented impressions of their technical evaluation. 

6.3. Final Alternatives  

Based on the results of the technical evaluation and stakeholder comments, eight alternatives were selected 

to be advanced for further technical evaluation and stakeholder outreach as the final alternatives. The final 

alternatives included the LRT, streetcar, and BRT technologies; all of which would be paired with dedicated 

side- and center-running transit lanes, while streetcar and BRT technologies would be additionally paired 

with mixed traffic (i.e. shared lanes). Table 12 illustrates the alternatives chosen for further evaluation. 

Table 12.    Summary of Selected Evaluation Alternatives 

Technology 
Segregated lane 

Mixed traffic 
Center running Side running 

Light Rail Transit (LRT) � �  

Streetcar  � � � 

Bus Rapid Transit (BRT) � � � 

 
Based on the results of the technical evaluation and stakeholder feedback the following alternatives were not 

carried forward for further evaluation.  

• Subway. The technical evaluation indicated that the while ridership would increase approximately 6% 

over the center-running LRT alternative, the cost would be about ten times higher largely due to the cost 

of tunnelling. In addition, the evaluation suggested that the typical subway train configuration would 

provide much more capacity than would be reasonably expected on Maryland Parkway in the 

foreseeable future. During the workshop, several participants noted that the high cost was not likely to 

garner the project public support, nor the support of state and federal funding agencies. Participants also 

noted that expected ridership could be sufficiently accommodated on other less expensive modes. Some 

participants were concerned that the long stop spacing (1 mile, based on the distance needed to start 

and stop heavy rail vehicles) would reduce accessibility to key destinations in the corridor and would 

therefore not meet the goals of this project. Based on this information, this technology was not carried 

forward for further evaluation.  

• Monorail. As with the subway alternative, the technical evaluation indicated that ridership would 

increase approximately 6% compared to the center-running LRT alternative. While less expensive than 
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subway, the monorail was still expected to cost approximately four times more than LRT, while offering 

little additional benefit over other alternatives. Stakeholder comments were similar to those related to the 

subway alternative. Therefore, this technology was not carried forward for further evaluation.  

• Express Bus Overlay. The technical evaluation indicated that the express bus overlay would result in a 

five to seven minute travel time improvement over the existing Route 109 service, primarily due to 

reducing the number of stops in the Core Corridor. This time saving resulted in a relatively small 

increase in forecast ridership over Route 109. While accessibility to key destinations in the corridor are 

preserved with this alternative, stakeholders did not see this alternative as supporting future economic 

development in the area, nor sufficiently supporting an increase in transit use. They also noted that the 

operation of an express service over the Route 109 would result in a confusing service for users. 

Therefore, this technology was not carried forward for further evaluation.  

6.4. Methodology for the evaluation of the final alternatives 

Following the elimination of three technologies from the list of initial alternatives, it was recognized that there 

were too many remaining alternatives to evaluate each against the others without simply repeating the 

process of screening the initial alternatives, only in greater detail. To overcome this problem and to properly 

evaluate the final alternatives, a revised approach was adopted that was more inclusive and decision-

focused. It was concluded that in order to identify the Locally Preferred Alternative (LPA) from the final 

alternatives that six key decisions needed to be made: 

1. Which alignment should the transit service follow to the north and south of the Core 
Corridor? (this assumed that the core of the transit service would follow Maryland Parkway between 
Russell Road and Charleston Boulevard). 

2. Where will the stations be located along the corridor? 

3. How many travel lanes should there be along the Core Corridor (4, 5 or 6 general traffic lanes)? 

4. Is it necessary to expand the Right-of-Way? 

5. Which guideway should be used for the chosen transit service? (side/center/mixed) 

6. Which technology - bus or rail? (it was determined that the differences between LRT and 
Streetcar were causing confusion, and that simply using rail as a generic label would allow a more 
objective and clearer decision to be made between a tire based system and a rail based system) 

Instead of tackling all six decisions at one time, the decision making process was split in two. The first effort 

focused on establishing the alignment north and south of the Core Corridor and the frequency of the stations. 

The second part covered the final four decisions which were closely tied together. 

The results of the evaluation of the alternatives against the above six decisions are documented in the 

following four chapters: 

Chapter 7 covers the alignment decision. 

Chapter 8 addresses the station location decision. 

Chapter 9 focuses on the interconnected issues of travel lanes, right of way and guideway. 

Chapter 10 concentrates on the final decision of transit technology. 
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7. Alignment 
Transit route alignment represents where the route starts, ends, and how it traverses city streets. Together 

with the station locations, which are described in the next chapter, alignment is critical to how riders access 

and use the transportation system. 

This chapter describes the process to establish the three alignment elements that together form the transit 

alignment, namely: 

• the Core Corridor (Section 7.1), 

• the downtown or northern alignment (Section 7.2), and 

• the southern alignment (Section 7.3). 

The resultant recommended alignment that forms the Locally Preferred Alternative (LPA) is summarized in 

Sections 7.2.2 and 7.3.3. 

7.1. Core Corridor 

The Maryland Parkway Corridor serves a key purpose within the Las Vegas area’s regional transit system as 

the backbone of north-south transit service outside of the Resort Corridor. The existing transit service in the 

corridor (Route 109) passes through highly developed residential and commercial areas. Route 109 has the 

highest north-south ridership in the system outside of the Resort Corridor.  

Maryland Parkway between Charleston Boulevard in the north and Russell Road in the south provides direct 

access to many of the Las Vegas region’s significant regional activity centers, including Sunrise Hospital and 

Medical Center, The Boulevard Mall, the University of Nevada Las Vegas, and the McCarran International 

Airport. Between Charleston Avenue in the north and Russell Road in the south, there are established bus 

services on parallel arterials, one mile to the east of Maryland Parkway on Eastern Avenue (Route 110) and 

one mile to the west on Paradise Road/Swenson Street (Route 108).  

Therefore, the center segment of the existing Route 109 route must be retained as the core of the new 

transit service, to continue providing a high quality transit service to users of the activity centers and other 

destinations along and in the vicinity of Maryland Parkway between Charleston Boulevard in the north and 

Russell Road in the south. 

7.2. Northern (Downtown) Alignment 

The northern terminus of the existing Route 109 service along Maryland Parkway is at the Bonneville Transit 

Center (BTC). This allows for transfers to many of the transit routes and is approximately half a mile south of 

the focus of downtown Las Vegas at Fremont Street. In order to maximize the ridership and amenity of the 

new transit service, all stakeholders agreed that it must serve the BTC and the downtown core of Las Vegas. 

Immediately north of the intersection of Maryland Parkway and Charleston Boulevard, two alternative 

alignments were proposed to serve both the BTC and downtown Las Vegas: 

• “Alternative A” (Figure 39) which proceeds directly to the BTC and then to Las Vegas Boulevard and 
Ogden Avenue; and  

• “Alternative B” (Figure 40) which proceeds first to the core of Downtown Las Vegas (Fremont Street 
and Casino Center Boulevard) and then to the BTC. 



 
 
 
 

Atkins I Cambridge Systematics I RCG Economics
 

Figure 39.    Alignment Alternative A

The original recommended alignment presented to stakeholders and the public was Alignment Alternative B. 

However, additional analysis of existing market conditions altered this recommendation

from RTC travel demand model was aggregated to compare the number of travelers who would experience 

a faster transit trip with each of the route alt

Section 7.2.1. They indicate that Alternative A potentially offers more travelers a faster trip by providing 

access to transfers at the BTC as qui

Table 13 presents a comparison of the alternatives’ travel times from 

Charleston to selected locations in downtown.

Table 13.    Comparison of Travel Times from Maryland and Charleston

Destination 

BTC 

Casino Center at Fremont 

Ogden at Las Vegas 

Maryland at 8
th
 

Maryland at Ogden 
* locations that are served only by optional route extensions 

7.2.1. Market Analysis 

To assess which alignment alternative better serves travel markets to and from the Maryland Parkway 

Corridor, eight types of travel were analyzed. 

was obtained from the RTC travel demand model

Three assumptions are made in the market analysis

a. Alternative A does not require a route deviation into a BTC bus bay, but would serve the BTC using a 

transit station adjacent to the BTC, so travelers to the core

through the BTC.  

Maryland Parkway Alternatives Analysis
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Alignment Alternative A Figure 40.    Alignment Alternative 

 

The original recommended alignment presented to stakeholders and the public was Alignment Alternative B. 

However, additional analysis of existing market conditions altered this recommendation. Travel model data 

from RTC travel demand model was aggregated to compare the number of travelers who would experience 

a faster transit trip with each of the route alternatives. The results of this market analysis are shown in 

. They indicate that Alternative A potentially offers more travelers a faster trip by providing 

access to transfers at the BTC as quickly as possible. 

presents a comparison of the alternatives’ travel times from the intersection Maryland and 

Charleston to selected locations in downtown. 

Comparison of Travel Times from Maryland and Charleston 

Alternative A Alternative B

5 min 13 min 

9 min 9 min 

10 min 8 min 

12 min* 6 min 

15 min* 3 min 
* locations that are served only by optional route extensions  

sess which alignment alternative better serves travel markets to and from the Maryland Parkway 

were analyzed. For these eight categories, year 2010 travel volume information 

from the RTC travel demand model at the traffic analysis zone (TAZ) level. 

are made in the market analysis. 

Alternative A does not require a route deviation into a BTC bus bay, but would serve the BTC using a 

transit station adjacent to the BTC, so travelers to the core of downtown would not delayed by routing 
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Alignment Alternative B 

 

The original recommended alignment presented to stakeholders and the public was Alignment Alternative B. 

Travel model data 

from RTC travel demand model was aggregated to compare the number of travelers who would experience 

ernatives. The results of this market analysis are shown in 

. They indicate that Alternative A potentially offers more travelers a faster trip by providing 

Maryland and 

Alternative B 

sess which alignment alternative better serves travel markets to and from the Maryland Parkway Core 

categories, year 2010 travel volume information 

 

Alternative A does not require a route deviation into a BTC bus bay, but would serve the BTC using a 

of downtown would not delayed by routing 
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b. Buses using Alternative B alignment would lay over and turn around at the BTC after passengers had 

alighted and before new passengers board. 

c. The market analysis was conducted using data for existing conditions. Planned commercial and 

residential development in downtown may affect the outcome of this analysis. Examples of planned 

development include the recently relocated Zappos’ headquarters and the “Downtown Project”.  

Table 14 presents the number of trips with faster service under Alternatives A and B. The table clearly 

shows that Alternative A provides a faster service for a larger number of trips than Alternative B. 

Table 14.    Serving Core Corridor Trips
17

 with Alignment Alternative A and B 

Trip Type Total 
Number of 

Trips 

Number of Trips with 
Faster Service with 

Alternative A 

Number of Trips with 
Faster Service with 

Alternative B 

Trips from Core Corridor – all trips 251,374 28,450 17,069 

Trips from Core Corridor – work trips 29,842 5,980 1,580 

Trips from Core Corridor – work trips, low 
income HHs 

3,986 585 453 

Trips from Core Corridor – work trips, 
low-middle income HHs 

7,673 1,467 516 

Trips to Core Corridor – all trips 198,932 17,132 6,496 

Trips to Core Corridor – work trips 21,698 2,700 656 

Trips to Core Corridor – work trips, low 
income HHs 

6,813 693 169 

Trips to Core Corridor – work trips, low-
middle income HHs 

7,694 1,037 237 

 

7.2.2. Recommended Alignment 

Based on the analysis described above, it is recommended that the transit service follow Alternative A. While 

the data clearly identified that in northbound direction the alignment should serve the BTC first then 

downtown Las Vegas, the final specific streets that the transit service should follow in this area was not 

identified. The recommended alternative is presented in Figure 41, as a white arrow within a blue area, 

indicating the limits of the potential alignments. 

Potential future extensions to the Cashman Field Center (red dashed line) or the area around Maryland 

Parkway and Fremont Street (orange dashed line) and the main alignment (solid white line) could function as 

a branch and trunk network. This would give flexibility to run a higher frequency service (e.g. every 10mins) 

on the main (trunk) alignment while lower frequency services (e.g. every 20mins) could operate on each of 

the extensions (branches). 

                                                      
 

17
 Trips by all modes, not just transit. 
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Figure 41.    Recommended northern alignment (indicative only) 

 

7.3. Southern Alignment 

Today, in the southbound direction, Route 109 uses Russell Road to reach McCarran International Airport 

Terminal 1 (Figure 42). It then follows McCarran Airport Connector Road, Hidden Well Road, George 

Crockett Road, and Gilespie Street to reach its 

southern terminus at the South Strip Transfer 

Terminal (SSTT). Initial alternatives explored 

following the existing Route 109 alignment. 

However, a technical analysis revealed that there 

was not sufficient ridership potential south of the 

airport to justify the higher estimated capital and 

operating costs. 

7.3.1. Technical Assessment 

The technical team assessed travel markets 

between the Maryland Parkway Core Corridor and 

areas south of the airport using the regional travel 

demand model and other RTC data resources. The 

analysis suggested that the airport (Russell Road) 

was a logical terminus for the proposed transit project given the existing travel markets. The analysis 

included assessments of travel markets south of Russell Road, and ridership counts at the Route 109 airport 

stop. The analysis resulted in the following findings. 

Figure 42.    Route 109 stop at Terminal 1 
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• McCarran International Airport is a common destination for work and non-work travel from the Core 

Corridor. This is particularly true for workers in households with annual income of less than $25,000. 

• McCarran International Airport is a productive origin for non-work travel to the Core Corridor (airline 

passengers). 

• For work and non-work travel from the Core Corridor, there are few attractive destinations south of 

the airport. Town Square Las Vegas (a large mixed use development) is a modestly more attractive 

destination than places around it, but is not a big enough to be a major travel destination from the 

Core Corridor (see Figure 44). 

• For work and non-work travel to the Core Corridor, there are few trips originating south of the airport. 

(see Figure 45). 

Travel demand by all travel modes (e.g. automobile or transit) south of the airport disperses to a wide variety 

of locations, with no dominant origin or destination markets. If the RTC terminated Route 109 at the airport 

today, approximately 722 riders would need to transfer to a different bus route in order to reach their final 

destination on an average weekday. Although no data was available regarding SSTT transfers, some  

number of customers destined to the airport and transferring at the SSTT would have a more direct trip 

under an alternative arrangement where an existing service currently terminating at the SSTT would be 

extended to the airport. Based on initial analysis it was unclear which alternative would benefit the greatest 

number of riders, leaving a worst case scenario of 

722 additional transfers. 

The airport is a dominant destination for travel to 

and from places all over the Las Vegas region. It 

has a relatively active transit station serving 

employees and visitors accessing the airport and a 

limited number of transfers from other bus routes. A 

2013 survey of people using Route 109 at the 

airport indicated that about two thirds (64%) of 

people boarding and alighting at the airport were 

airline passengers, and the remaining one third 

(36%) were airport employees. In addition to the 

current Route 109 service, the airport is served by 

the WAX and CX express bus routes and local 

Route 108. 

  

Figure 43.    South Strip Transfer Terminal 
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Figure 44.    Core Corridor Trip Destinations (All Trips, Regional View) 

 
[Note: Since 2013, Route 109 follows a slightly different alignment north of Charleston Blvd] 
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Figure 45.    Core Corridor Trip Origins (All Trips, Regional View) 

 
[Note: Since 2013, Route 109 follows a slightly different alignment north of Charleston Blvd] 
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7.3.2. Extending Transit 

Extending a BRT service beyond the proposed airport terminus to the SSTT could be relatively inexpensive if 

the service operated in mixed flow traffic (i.e. similar to the existing Route 109 alignment)

whether the benefit would justify the cost of extending the route will require detailed transit market analysis 

which could be undertaken as part of the envi

the cost of extending transit infrastructure and service to the airport and then south to the SSTT would be 

very high, given the infrastructure required to cover the approximately four miles 

the SSTT.  

There are several routes serving the SSTT that could be evaluated for possible service to the airport

these routes currently offer a significantly less frequent service than Route 109, further analysis would infor

service frequency and service span (hours) requirements to best serve customers. Routes that could be 

considered in the analysis include, Route 104, 

at the SSTT, and would therefore need to be ex

proposed termination of the Maryland Parkway service at the airport.

7.3.3. Recommended Southern 

Based on the analysis described above

the vicinity of the intersection of Maryland Parkway and Russell Road. Connection to the airport 

achieved via a shuttle bus or through an 

air-bridge to Terminal 3 (red dashed 

arrow in Figure 46). This proposed 

structure would require working in close 

partnership with the Clark County 

Department of Aviation, the owner and 

operator of McCarran International 

Airport. The pedestrian connection would 

extend south over Russell Road, the 

Terminal 3 Access Roads, and pass by 

or through a multi-story parking structure

Feedback from the May 15, 2013 

stakeholder meeting indicated general 

agreement that the project alignment 

should end at the airport and not extend 

further south. The stakeholder group 

discussed the relative merits of 

terminating the project at Terminal 1 

versus Terminal 3. Terminating at 

Terminal 1 would require continuing the project from Maryland Parkway and Russell Road for approximat

0.75 miles to Terminal 1 and building the necessary infrastructure

could be a significant expense should a rail alternative be selected for the project.

An internal shuttle bus system serves both airport term

when transit riders reach the airport. Additionally, in 

to Terminal 3, providing additional connection 

the Maryland Parkway service to Terminal 1

Maryland Parkway Alternatives Analysis

G Economics  

Transit Service South of Russell Road 

Extending a BRT service beyond the proposed airport terminus to the SSTT could be relatively inexpensive if 

e operated in mixed flow traffic (i.e. similar to the existing Route 109 alignment)

whether the benefit would justify the cost of extending the route will require detailed transit market analysis 

which could be undertaken as part of the environmental review process. If the final project is rail, however, 

the cost of extending transit infrastructure and service to the airport and then south to the SSTT would be 

very high, given the infrastructure required to cover the approximately four miles between Russell Road and 

There are several routes serving the SSTT that could be evaluated for possible service to the airport

these routes currently offer a significantly less frequent service than Route 109, further analysis would infor

service frequency and service span (hours) requirements to best serve customers. Routes that could be 

considered in the analysis include, Route 104, Route 212, and Route 217. These routes currently terminate 

at the SSTT, and would therefore need to be extended north to the airport to cover the gap left by the 

proposed termination of the Maryland Parkway service at the airport.  

Southern Alignment 

above, it is recommended that the transit service terminate

the vicinity of the intersection of Maryland Parkway and Russell Road. Connection to the airport 

through an 

would require working in close 

Department of Aviation, the owner and 

The pedestrian connection would 

he 

and pass by 

story parking structure.  

stakeholder meeting indicated general 

agreement that the project alignment 

d not extend 

The stakeholder group 

Terminal 1 would require continuing the project from Maryland Parkway and Russell Road for approximat

0.75 miles to Terminal 1 and building the necessary infrastructure (purple dashed arrow in 

could be a significant expense should a rail alternative be selected for the project.  

An internal shuttle bus system serves both airport terminals and could provide connections to Terminal 1 

Additionally, in spring 2014, two existing RTC services 

to Terminal 3, providing additional connection at between the two terminals and reducing the need to extend 

the Maryland Parkway service to Terminal 1.

Figure 46.    Proposed Connections to 
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Extending a BRT service beyond the proposed airport terminus to the SSTT could be relatively inexpensive if 

e operated in mixed flow traffic (i.e. similar to the existing Route 109 alignment). To understand 

whether the benefit would justify the cost of extending the route will require detailed transit market analysis 

If the final project is rail, however, 

the cost of extending transit infrastructure and service to the airport and then south to the SSTT would be 

between Russell Road and 

There are several routes serving the SSTT that could be evaluated for possible service to the airport. While 

these routes currently offer a significantly less frequent service than Route 109, further analysis would inform 

service frequency and service span (hours) requirements to best serve customers. Routes that could be 

These routes currently terminate 

tended north to the airport to cover the gap left by the 

recommended that the transit service terminates at the airport in 

the vicinity of the intersection of Maryland Parkway and Russell Road. Connection to the airport could be 

Terminal 1 would require continuing the project from Maryland Parkway and Russell Road for approximately 

(purple dashed arrow in Figure 46). This 

inals and could provide connections to Terminal 1 

RTC services were extended 

reducing the need to extend 

Proposed Connections to the Airport 
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8. Station Locations 
Station locations are critical as they are the access point for riders using the transportation system. Riders 

need stations that provide convenient and safe locations which allow them to reach their destinations 

efficiently. Transit route alignment and station locations are also very important to the transit system 

operators in terms of route ridership and costs:  

• Ridership. Stations placed too far apart discourage potential riders from using the route due to long 

walking distances. However, if placed too closely together the number of stops impedes efficient vehicle 

speed, which also discourages use when speeds are significantly slower than driving.  

• Costs. Because the number of stations affects travel speeds, the decision leads to different capital costs 

(e.g. the cost per station) and operating costs (e.g. the total time needed for the route times, the labor, 

fuel, and other costs).  

This chapter describes the technical methodology for developing Maryland Parkway station locations and 

presents the stations considered in the detailed operations, costing, and ridership evaluation of the LPA. The 

recommended station locations described in this chapter were presented to stakeholders and community 

members for feedback, subsequently adjusted, and then recommended as the LPA. Further adjustments to 

the precise station locations are likely to occur during future engineering and design processes.  

As noted in Chapter 7, the project’s northern terminus is in Downtown Las Vegas, near the intersection of 

Ogden Avenue and 7
th
 Street. The southern terminus is near the intersection of Maryland Parkway and 

Russell Road. 

8.1. Station Location Options and Evaluation 

The development of station location scenarios were driven by the goals for the Maryland Parkway Corridor 

project, which are to: 

1. Cost Effectively Provide Inviting, Reliable, Safe and 
Secure Alternatives to Driving 

2. Improve Transit Ridership, Travel Time and 
Reliability Over the Long-Term 

3. Implement Transportation Improvements on the 
Corridor Supporting Economic Development and the 
Region’s Complete Streets Vision 

4. Meet the Goals While Preserving Automobile and 
Commercial Vehicle Access 

The first three of these goals are directly affected by the choice 

of station locations. The words affected by station locations are 

highlighted in bold. The fourth goal is not directly affected by 

the choice of station locations.
18

 

                                                      
 

18
 During future engineering and design work, it may be discovered that some of the stations create automobile and 

commercial vehicle access issues (e.g., block a driveway). At that time, minor adjustments to station locations will be 
made to address these issues. 
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Transit travel time is clearly affected by station locations – the more stations there are the longer the travel 

time. 

The activity associated with slowing for a station, stopping at a station, and departing a station can affect 

reliability. Thus, having fewer stations tends to improve reliability. 

Transit ridership is affected by the choice of station locations in several ways: 

• Fewer stations results in higher average system speed, which attracts riders; but larger distance 

between stations results in longer time for riders to access stations, which is not conducive to usage. 

• The more closely stations are located to activity centers and residential nodes, the more riders will 

be attracted to the system. 

• Providing good transfers to east-west routes crossing Maryland Parkway will also enhance ridership.  

• Stations located at points with good walking access from the surrounding neighborhoods will make 

the system more attractive to riders. 

Economic development is affected by station locations. Stations located near major activity centers tend to 

reinforce economic development at those centers. Also, having good transfers to east-west routes supports 

economic development as it provides a way for people outside of the corridor to reach activity centers on the 

corridor. Finally, a transit system with higher ridership is more beneficial for economic development because 

it brings more people to the corridor. Thus all the factors that affect ridership indirectly affect economic 

development. 

The capital cost to implement the system increases as the number of stations increases for two reasons. 

First, construction costs increase with more stations. Second, having more stations increases the time for 

each run, which might result in needing more vehicles. The cost to operate and maintain the system 

increases as the number of stations increases for two reasons. First, having more stations reduces average 

speed, which increases the number of driver-hours needed to operate the service. Second, having more 

stations means more stations to maintain. It is, however, unclear how system cost effectiveness is affected 

by the number of stations. More stations clearly increases operating and maintenance costs; however, this 

might be balanced by an increase in ridership. Thus, all the factors affecting ridership indirectly affect cost 

effectiveness. 

To capture all of these effects, eight criteria were developed to evaluate station location scenarios, outlined 

below. All eight criteria affect all three of the relevant project goals. Performance against these criteria 

provided an assessment of how well a station location scenario supported the Maryland Parkway project and 

met its goals. 

1. Average Distance Between Stations 

2. Maximum Distance Between Stations 

3. Transit Travel Time 

4. Average Speed 

5. Percent of Existing Core Corridor Trips Served 

6. Distance to Major Activity Centers 

7. Walk Routes from Surrounding Neighborhood 

8. Convenient Transfers to East-West Routes 
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8.1.1. Developing Initial Station Location Scenarios 

The Maryland Parkway Corridor is one of the more urbanized portions of the Las Vegas Valley, with a high 

density of residents, jobs and activity centers. Most riders in the corridor access transit by walking (as 

opposed to driving). Therefore, stations should be focused around supporting a safe and accessible 

pedestrian network, with convenient access to activity centers. 

The maximum distance a transit user is typically willing to walk to access transit is approximately 0.5 miles.
19

  

Thus, an average station spacing greater than 0.5 miles is inappropriate for the Maryland Parkway Core 

Corridor, especially because the true origins and destinations of trips are often not actually along the 

Maryland Parkway roadway (many buildings along Maryland Parkway are set back up to 450 feet, and the 

edges of the nearest residential lots can be over 700 feet). Larger station spacing is generally more 

appropriate for transit stations where most people use park-and-ride lots or transit systems with widely-

spaced activity centers and residential nodes. The average distance between the existing Route 109 Core 

Corridor stops is 0.22 miles, or about one-quarter mile. 

To reflect these assumptions, the technical analysis compared two station location scenarios:  

• Scenario 1 had an average half-mile (0.5) distance between stations, and  

• Scenario 2 had stations always located less than one-half (0.5) miles apart. The second scenario 

provided shorter access distances to the nearest Core Corridor stations.  

The scenarios were presented to the project teams and other stakeholders to initiate dialogue about where 

stations should be located along the Core Corridor. This ensured that the most important element about 

station locations – providing good access to transit customers – was reflected in the recommended 

alternative. 

8.1.2. Methodology to Identify Station Locations 

For each scenario, a systematic method was followed for identifying station locations that attempted to 

provide the greatest performance against the evaluation criteria above. The method included two steps: 

a. Identify “anchor” stations along Maryland Parkway. These five stations represented high ridership 

activity locations able to serve the highest number of riders and provide transfers to east-west 

routes. 

b. Identify stations between the anchor stations that provide the appropriate station spacing by 

scenario (near or less than one-half mile) while serving the greatest number of riders possible, 

minimizing the distance to major activity centers, and providing good walk access routes to the 

surrounding neighborhoods. 

  

                                                      
 

19
 Transit Capacity and Quality of Service Manual—2nd Edition (2012). 
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Anchor Stations 

To identify anchor stations, a rank ordered list of existing Route 109 stops was generated (see Table 15). 

This list is ranked to show the order in which Route 109 stops would be added to the system to serve as 

many trips as possible. The results are based on a stop-on to stop-off Route 109 trip table using the data 

records from a Route 109 On-Board survey and year 2012 Route 109 boarding and alighting data. The first 

row in Table 15 is the Bonneville Transit Center (BTC). The second row indicates which stop has the most 

trips to and from the BTC, which is Maryland at Flamingo. A system with stops at BTC and Maryland at 

Flamingo would serve 477 existing Route 109 trips, or 4.6% of all existing Route 109 trips.  

Table 15.     Route 109 Stops Ordered to Serve the Maximum Number of Trips 

Number Stop Trips Served % of Route 109 

1 BTC  - - 

2 Maryland @ Flamingo (N) 477 4.6% 

3 Maryland @ Sahara 1,130 10.8% 

4 Maryland @ Tropicana 1,618 15.5% 

5 Maryland @ Charleston 2,166 20.8% 

6 Maryland @ Sierra Vista  2,745 26.3% 

7 South Strip Terminal  3,277 31.4% 

8 McCarran International Airport 4,000 38.3% 

9 Maryland @ Twain 4,620 44.3% 

10 Maryland @ Desert Inn 5,173 49.6% 

11 Maryland @ Harmon 5,699 54.6% 

12 Maryland @ Katie 6,168 59.1% 

13 Maryland @ Karen 6,672 64.0% 

14 Maryland @ Reno 7,028 67.4% 

15 Maryland @ Flamingo (S) 7,405 71.0% 

16 Maryland @ Vegas Valley 7,740 74.2% 

17 Maryland @ University Rd 8,068 77.3% 

18 Maryland @ Sunrise Hospital 8,397 80.5% 

19 Maryland @ Hacienda 8,686 83.3% 

20 Bermuda Road 8,907 85.4% 

21 Maryland @ St. Louis/Bonita  9,138 87.6% 

22 Maryland @ Cottage Grove/Rochelle  9,339 89.5% 

23 Maryland @ Pier One Imports 9,530 91.4% 

24 11th Street 9,698 93.0% 

25 Las Vegas Blvd 9,817 94.1% 

26 Maryland @ Oakey 9,934 95.2% 

27 Maryland @ Princess Katy/Rawhide  10,030 96.2% 

28 Maryland @ Steinberg Diagnostics 10,126 97.1% 

29 La Cienega/Gilespie  10,205 97.8% 

30 Maryland @ Franklin 10,253 98.3% 

31 7th Street 10,301 98.7% 

32 Gilespie @ Pamalyn 10,344 99.2% 

33 Gilespie @ Via Marnell 10,381 99.5% 

34 Maryland @ Jessica 10,409 99.8% 

35 Placid Street 10,432 100.0% 
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The third row indicates which stop has the most trips to and from the BTC and Maryland at Flamingo, which 

turns out to be Maryland at Sahara. A system with stops at BTC, Maryland at Flamingo, and Maryland at 

Sahara would serve 1,130 existing Route 109 trips, or 10.8% of all existing Route 109 trips. Each row in 

Table 15 continues to add the next stop that maximizes the number of trips served. 

Stations 2 through 6 in Table 15 are the anchor stations along the Maryland Parkway Core Corridor. These 

five stations – together with the BTC – would serve 2,745 existing Route 109 trips, or just over one-quarter 

(26%) of all existing Route 109 trips. These five stations are also stations with the highest ridership activity in 

the Core Corridor, and provide connections with all five of the major east-west transit routes crossing the 

Maryland Parkway Core Corridor. The five anchor stations are on average one mile apart. 

Scenario 1: One-half mile average station spacing 

To generate a scenario with stations on average 0.5 miles apart, Scenario 1 included stations between the 

five anchor stations. To serve as many riders as possible, in most cases the scenario included the highest 

ordered stop from Table 15 between each pair of anchor stations. An exception was made between Sahara 

and Sierra Vista, where the highest ordered stop is Desert Inn. This stop is only 0.2 miles from Sierra Vista. 

To provide more even spacing between stations, the scenario included the next highest ordered stop, which 

is Vegas Valley. This station is 0.5 miles from Sahara. 

Scenario 2: Less than one-half mile average station spacing 

This scenario included stops between the anchor stations along the Core Corridor that provide reasonable 

station spacing while serving the greatest number of riders possible. The station spacing minimized the 

distance to major activity centers and provided good walk access routes to the surrounding neighborhood. 

This scenario had fifteen stations along the Maryland Parkway Core Corridor and the average distance 

between stations was 0.3 miles. This scenario would directly serve 73% of all current Route 109 trips to and 

from the Core Corridor. This scenario provided good access to UNLV, and it had stations near the main 

entrances to The Boulevard Mall and Sunrise Hospital on Maryland Parkway.  

8.1.3. Evaluating Station Location Scenarios 

Table 16 shows how the above two station location scenarios perform against the evaluation criteria. The 

best performing of the scenarios for each evaluation criterion are emphasized in bold. The two scenarios tie 

for one of the criterion. Of the remaining seven criteria, Scenario 2 performs better for five. It has shorter 

distance between stations, which decreases walk access time and thus attracts riders; serves more current 

Route 109 trips to and from the Core Corridor; provides better access to major activity centers; and, because 

it has more stations, provides better walk routes to surrounding neighborhoods. 

Scenario 1 performs better than Scenario 2 on two of the criteria. It has faster travel time and average 

speed, which decreases operating cost and attracts riders. Based on a preliminary assessment, annual 

operating cost with Scenario 1 is approximately $0.5 million less per year than Scenario 2. Scenario 1 also 

has fewer stations than Scenario 2, which increases reliability. 
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Table 16.    Performance of Station Location Scenarios 

Evaluation Criterion 

Existing 
Route 109 

Scenario 1:  Average 
0.5 Miles Between 

Stations 

Scenario 2:  Less 
Than 0.5 Miles 

Between Stations 

Average Distance Between Stations 0.22 miles 0.5 miles 0.32 miles 

Maximum Distance Between Stations 0.3 miles 0.7 miles 0.4 miles 

Transit Travel Time (Charleston to Russell)
20

 39.5 min 21-27 min 24-29 min 

Average Speed (Charleston to Russell) 7.6 mph 11.3-14.2 mph 10.3-12.3 mph 

% of Existing Core Corridor Trips Served
21

 100% 61% 73% 

Distance to Major Activity Centers  Good Better 

Walk Routes from Surrounding Neighborhood  Good Better 

Convenient Transfers to East-West Routes  Good Good 

8.2. Final Modifications to Core Corridor Station Locations 

As noted in the first section of this chapter, identifying station locations followed a process that stakeholders 

used to balance accessibility and convenience, and transit travel time and reliability. Feedback from 

stakeholder group meetings generally supported Scenario 1 with adjustments. The adjustments throughout 

the Alternatives Analysis process resulted in stations spaced a little more than one-third of a mile apart, on 

average. The adjustments are summarized in Table 17.  

Table 17.    Station Spacing Adjustments 

Corridor Segment Adjustment 

Charleston to Vegas Valley No adjustments.  
Vegas Valley to Desert Inn Included a station at the main entrance to Sunrise Hospital.  
Desert Inn to Flamingo Moved station at Sierra Vista Drive to the main entrance to the Boulevard 

Mall, which is just south of Dumont Boulevard. To provide more even 
station spacing between The Boulevard Mall station and the station at 
Flamingo Road, the Twain Avenue station was moved to Katie Avenue. 

Flamingo to Tropicana Added two stations serving UNLV as it is one of the Core Corridor’s busiest 
destinations and origins. Stakeholders favored two stations serving UNLV, 
one in the vicinity of University Avenue and another between Del Mar 
Street and University Road. The latter allows for convenient transfers to the 
University Transit Center.  

Tropicana to Russell Feedback from the May 15 stakeholder group meeting indicated a 
preference for station Scenario 2 in this segment to reflect the higher 
density residential area, with stations at Reno Avenue, Hacienda Avenue, 
and at Russell Road. 

                                                      
 

20
 Values are shown for the Bus Rapid Transit mode with dedicated lanes. The relative performance between 

station location scenarios is similar for other modes. 

21
 That is, both the embarking stop and disembarking stop are included in the scenario. 
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8.2.1. Recommended Station Locations 

The proposed station locations are listed in Table 18. There are twenty stations in each direction which 

serve the entire 7.0 mile alignment, including fourteen on the 4.8 mile Core Corridor. The station locations 

along the Core Corridor (Maryland Parkway) would be spaced 0.35 miles apart, on average. The longest 

distance between stations is 0.58 miles 

(Charleston and 11
th
 Street to Maryland 

and Oakey Boulevard).  

While the precise downtown alignment 

will be determined in future engineering 

and design analysis, the study team 

assumed the LPA alignment would serve 

two stations along Ogden Avenue before 

turning southwest via Main Street (or a 

combination of Main Street and 1st 

Street) where it would serve one more 

station before stopping at the Bonneville 

Transit Center (BTC). From there, the 

alignment would turn onto Gass Avenue, 

with one more downtown station at Las 

Vegas Boulevard, proceed southwest to 

Maryland Parkway, then continue south 

to Russell Road. 

Table 18.    Station Locations for Detailed Evaluation (from north to south) 

Along Roadway Cross Roadway Miles from Previous Station 

Ogden Ave 7th Street  

Ogden Ave 3rd Street 0.29 
1st Street Bridger Avenue 0.56 
1st Street Bonneville Ave (BTC) 0.27 
Gass Ave Las Vegas Boulevard 0.48 
Charleston Blvd 11th Street 0.46 
Maryland Pkwy Oakey Boulevard 0.58 
Maryland Pkwy Sahara Avenue 0.51 
Maryland Pkwy Vegas Valley Drive 0.50 
Maryland Pkwy Main entrance to Sunrise Hospital 0.25 
Maryland Pkwy Desert Inn Road 0.25 
Maryland Pkwy Main entrance to The Boulevard Mall 0.35 
Maryland Pkwy Katie Avenue 0.30 
Maryland Pkwy Flamingo Road 0.40 
Maryland Pkwy University Avenue 0.35 
Maryland Pkwy In the vicinity of Del Mar St and University Rd. 0.30 
Maryland Pkwy Tropicana Avenue 0.29 
Maryland Pkwy Reno Avenue 0.25 
Maryland Pkwy Hacienda Avenue 0.25 
Maryland Pkwy Russell Road 0.33 

Figure 48 and Figure 49 provide maps of the southern and northern halves of the LPA alignment and 

station locations carried forward into detailed evaluation. 

Figure 47.    BRT station in Las Vegas 
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Figure 48.    Recommended LPA alignment and Station Locations (North) 
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Figure 49.    Recommended LPA alignment and Station Locations (South) 
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9. Guideway, Number of Lanes and 
Right-Of-Way 

This chapter summarizes the process used to select the recommended guideway alternative, the number of 

travel lanes, and the right-of-way (ROW) acquisition along the Core Corridor only. In the downtown segment 

of the corridor, it is expected that the transit vehicles would operate in mixed flow conditions as the streets 

are narrower and traffic flows are much lower than in the Core Corridor. The southern alignment and 

therefore guideway, number of travel lanes, and ROW will be dictated by the technology, see Chapters 6 and 

10. Each of these three elements are interlinked, so while the initial analysis was completed separately for 

the guideway element (see Section 9.1), the final sections in this chapter pull the three elements together, 

and conclude with a recommendation for the LPA.  

Evaluation results included transit travel time, transit ridership, transit reliability, traffic volumes and 

congestion, capital cost, and operating cost. The technical analysis supported dialogue with stakeholders 

and the public, regarding which alternative would best meet the purpose and need goals for the Maryland 

Parkway Corridor. 

9.1. Guideway Options and Evaluation 

As described in Chapter 6, transit vehicle technologies can be paired with several different guideway types. 

Guideways are the lanes and tracks along which the transit service operates. Guideway configurations 

emerging from the initial alternatives screening included the following types (in order of complexity from least 

to most):  

• Mixed-traffic. This refers to any transit service that shares lanes with automobiles 

• Side-running. These guideways operate along the outside curb lane, and through traffic is not 

permitted in these lanes.  

• Center-running. These guideways operate in the center of a roadway and are separated from 

general vehicle traffic 

Figure 50 depicts the mixed lane alternative with BRT. The configuration with rail transit would be similar 

(the principal difference would be the separation of bicyclists from transit in the rail layout for safety 

reasons). Under this alternative, transit vehicles would operate in regular lanes like they do today, sharing 

space with automobiles and other vehicles. Transit vehicles would stop in the far right lane at stations. As it 

does today, Maryland Parkway would have three through lanes for general traffic in each direction. 

 

 

 

 



Maryland Parkway Alternatives Analysis 

 
 
 
 

Atkins I Cambridge Systematics I RCG Economics  79 
 

Figure 50.    Mixed Traffic Guideway Alternative 

 

Figure 51 depicts the side-running dedicated lane alternative with BRT. Again, the configuration with rail 

transit would be similar. Under this alternative, the far right lanes would be designated transit-only lanes. 

This configuration is similar to that used by RTC’s SX service on Sahara Avenue. By removing transit 

vehicles from regular traffic, transit vehicle speed and reliability would be improved. Right-turning regular 

traffic would be allowed in the transit-only lanes, while bicycles would also be permitted to use the transit 

lanes (bicyclists would be separated from transit in the rail layout, for safety reasons). For the initial analysis 

it was assumed that Maryland Parkway would have four through lanes for general traffic, i.e. the transit lanes 

would replace two of the six general traffic lanes. 

Figure 51.    Side-Running Dedicated Lane Guideway Alternative 
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Figure 52 depicts the center-running dedicated lane alternative with BRT. The configuration with rail transit 

would be very similar. Under this alternative, the center two lanes would be designated transit-only lanes. 

This configuration is similar to that used by RTC’s SDX service on Grand Central Parkway. Placing transit 

vehicles in the center of the roadway would further improve travel time and reliability by removing conflicts 

between transit and right-turning vehicles. With this configuration, left-turning regular traffic would be 

required to turn across the transit lane on their left. To allow this movement to be made safely, left-turns 

would be restricted to signalized intersections. To improve the bicycle environment, this alternative includes 

bicycle lanes on the far right of the roadway (same layout for BRT and rail alternatives). For the initial 

analysis it was assumed that Maryland Parkway would have four through lanes for general traffic, i.e. the 

transit lanes would replace two of the six general traffic lanes. 

Figure 52.    Center-Running Dedicated Lane Guideway Alternative 

 

As stated above, the two dedicated lane alternatives assume one lane in each direction on Maryland 

Parkway is converted to transit-only. An alternative would be to keep three lanes of general traffic on 

Maryland Parkway in each direction, but add transit-only lanes by significantly expanding the right-of-way. 

9.1.1. Evaluations and Process 
The evaluation process examined the performance of each of the guideway alternatives against several 

performance criteria. The process to create these criteria came from the goals for the Maryland Parkway 

Corridor project, which are to: 

1. Improve Transit Ridership, Travel Time, and Reliability Over the Long-Term 

2. Cost Effectively Provide Inviting, Reliable, Safe and Secure Alternatives to Driving 

3. Implement Transportation Improvements on the Corridor Supporting Economic Development and the 

Region’s Complete Streets Vision 

4. Meet the Goals While Preserving Automobile and Commercial Vehicle Access 

Evaluation measures were developed to measure the first two goals (see Table 19).  
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Table 19.    Evaluation Measures for Guideway Alternatives 

Goal 1:  Improve Transit Ridership, Travel Time and Reliability Over the Long-Term 

Transit speed 

Transit reliability 

Corridor transit boardings 

Systemwide transit trips 

Goal 2:  Cost Effectively Provide Inviting, Reliable, Safe and Secure Alternatives to Driving 

Transit speed* 

Transit reliability* 

Corridor transit boardings* 

Systemwide transit trips* 

Capital Cost 

Corridor Operating Cost 

Corridor Operating Cost per Boarding 

Corridor Operating Cost per Hour 

Farebox Recovery 

Change in Vehicle-Miles of Travel 

Change in Energy Usage 

Change in Greenhouse Gas Emissions 

* Repeated evaluation measure 

9.2. Evaluation Results 

Based on the evaluation measures developed for Goal 1 (Improve transit ridership, travel time and reliability 

over the long-term), the center-running alternative performs better than side-running, which in turn performs 

better than transit operating in mixed traffic. 

The evaluation measures for Goal 2 (cost effectively provide inviting, reliable, safe and secure alternatives to 

driving) provide a less clear result. For the benefit measures, center-running performs better than side-

running, which in turn performs better than transit operating in mixed traffic. For capital cost, transit operating 

in mixed traffic costs less than side-running, which costs less than center-running (and BRT costs 

substantially less than rail). For the operating cost related measures, center-running generally performs 

better than side-running, which performs better than transit operating in mixed traffic (and BRT performs 

substantially better than rail). 

Table 20 summarizes evaluation results for the three initial guideway alternatives presented above.  
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Table 20.    Guideway Evaluation Summary 

 Existing Mixed Traffic Side Running Center Running 

Average Speed (mph) 7.4 9.3 10.1 11.1 

Travel Time (min) 39.1 31.1 28.6 26.2 

Transit Reliability Low Average Better Best 

Avg Weekday Ridership 10,430 13,600 – 15,300 14,000 – 15,800 14,520 – 16,321 

Reduction in Avg Weekday Auto 
Trips 

 900 – 1,900 1,100 – 2,200 1,400 – 2,400 

Capital Cost  $40M – $265M $50M - $275M $100M – $320M 

Operating Cost $4.5M $7.0M – $11.2M $6.7M – $10.7M $6.4M - $10.1M 

Operating Cost per Boarding $1.33 $1.55 - $2.19 $1.43 - $2.03 $1.32 - $1.87 

Farebox Recovery 72% 61% - 43% 66% - 47% 72% - 51% 

Notes: 
1. Travel time and speed are for Charleston Boulevard to Russell Road only. 
2. Low values are for BRT, and high values are for rail. 
3. Costs were estimated in early 2013 and have been superseded by more detailed calculations of the LPA 

Mixed traffic versus existing Route 109 

BRT or rail transit in mixed traffic increases transit speed, reliability, and ridership, and decreases automobile 

travel compared to existing Route 109 service. Compared to Route 109, BRT in mixed traffic increases 

transit speed by 22%, increases corridor boardings by 33%, and decreases automobile travel by 870 vehicle-

miles per day. It costs $45 million to implement, and it increases annual operating cost by $2.5 million, 

operating cost per boarding by $0.20, and operating cost per hour by $12. 

Compared to the existing Route 109, rail transit in mixed traffic increases transit speed by 22%, increases 

corridor boardings by 49%, and decreases automobile travel by 4,220 vehicle-miles per day. It costs $280 

million to implement, and it increases annual operating cost by $6.6 million, operating cost per boarding by 

$0.90, and operating cost per hour by $63. 

Side-running versus mixed traffic  

BRT or rail transit in side-running dedicated lanes further increases transit speed, reliability, and ridership, 

and further decreases automobile traffic compared to mixed traffic. Compared to mixed traffic, BRT in side-

running dedicated lanes increases transit speed by 7%, increases corridor boardings by 3%, and decreases 

automobile travel by an additional 840 vehicle-miles per day. It costs an additional $10 million to implement 

than mixed traffic, and, relative to mixed traffic, it reduces annual operating cost by $0.3 million and 

operating cost per boarding by $0.12. It has similar operating cost per hour as BRT in mixed traffic. 

Compared to mixed traffic, rail transit in side-running dedicated lanes increases transit speed by 7%, 

increases corridor boardings by 3%, and decreases automobile travel by an additional 930 vehicle-miles per 

day. It costs an additional $10 million to implement than mixed traffic, and, relative to mixed traffic, it reduces 

annual operating cost by $0.5 million and operating cost per boarding by $0.17. It has similar operating cost 

per hour as rail transit in mixed traffic. 
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Center-running versus side-running dedicated lanes 

BRT or rail transit in center-running dedicated lanes further increases transit speed, reliability, and ridership, 

and further decreases automobile traffic compared to side-running lanes. Compared to side-running, BRT in 

center-running lanes increases transit speed by 7%, increases corridor boardings by 3%, and decreases 

automobile travel by an additional 900 vehicle-miles per day. It costs an additional $50 million to implement 

than side-running, and, relative to side-running, it reduces annual operating cost by $0.3 million and 

operating cost per boarding by $0.11. It has similar operating cost per hour as BRT in side-running lanes. 

Compared to side-running, rail transit in center-running lanes increases transit speed by 7%, increases 

corridor boardings by 3%, and decreases automobile travel by an additional 1,000 vehicle-miles per day. It 

costs an additional $50 million to implement than side-running lanes, and, relative to side-running lanes, it 

reduces annual operating cost by $0.5 million and operating cost per boarding by $0.16. It has similar 

operating cost per hour as rail transit in side-running lanes. 

9.3. Number of Lanes 

As briefly touched on in the above section on guideway types, the assumption used in that evaluation was 

that two of the six through lanes on Maryland Parkway would be dedicated to transit use in the side-running 

and center-running alternatives. This section documents the analysis used to quantify the impact of reducing 

the number of through traffic lanes and also the impact of the mixed traffic alternative, in terms of traffic 

operations of the Core Corridor. 

Traffic operations were evaluated in two steps consisting of existing and future corridor traffic operations. 

The existing mobility characteristics along the Core Corridor are summarized in Section 4.3.1. For the 

purposes of this analysis, the future analysis year used was 2019, which corresponds to the tentative 

opening date of a new transit system along Maryland Parkway. To perform the analysis, the following future 

scenarios were identified: 

• Scenario 1: No Build. In 2019, no changes are made to the existing transit operations and the 

transit vehicle operates in mixed traffic. No changes in roadway configuration or signal operations 

are assumed under this scenario. 

• Scenario 2: Improved Transit Operations. In 2019, improvements are made to transit operations 

but the transit vehicle will continue to operate in mixed traffic with other vehicles. To improve the 

traffic operations, and as a result of the transit vehicle travel time, modifications to intersection 

configurations and signal operations were assumed. 

• Scenario 3: Dedicated Transit Lane. In 2019, the transit vehicle will operate in a dedicated lane. 

This scenario will dedicate one travel lane in each direction to transit vehicles. To improve the traffic 

operations, modifications to the intersection configurations and signal operations were assumed. At 

this point during the study, adding an additional lane in each direction to the current roadway to 

accommodate the transit vehicle was considered an unreasonable scenario and was excluded from 

the analysis. This scenario was considered unreasonable because: 

o One of the objectives of the corridor improvements is to develop a complete street concept 

that would benefit all users. Widening the roadway would significantly increase the 

pedestrian crossing distances and make the street unfriendly to pedestrian and transit use.. 

o Widening the roadway would require a 24% increase in the pedestrian clearance interval 

which would decrease the allocated green time for the major crossing arterials. 
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o Widening the roadway would require a substantial area of ROW along five miles of the 

corridor, which would disrupt businesses and neighborhood activities and require major 

financial resources. 

The analysis of the described scenarios required the forecasting of vehicular traffic for opening date 2019. 

This forecasting was performed using the RTC’s Travel Demand Model. 

While developing the methodology for the traffic analysis, it was determined that the traffic volumes from the 

model did not accurately reflect the measured traffic volumes on several segments of Maryland Parkway. To 

adjust the model traffic trip tables, standard industry procedures (origin destination matrix estimation 

[ODME]) were used to refine the model tables to make them consistent with observed traffic volumes. This 

adjustment allowed for a better assessment of potential changes in traffic volumes and patterns along 

Maryland Parkway and the surrounding area. 

The results of the model assignments (AM peak period, PM peak period, and daily traffic assignments) were 

used to develop the 2019 turning movement counts. The 2019 link volumes were developed by assuming a 

linear growth from 2010 to 2020. The National Cooperative Highway Research Program (NCHRP) Report 

255 “Highway Traffic Data for Urbanized Area Project Planning and Design” was used to develop the 2019 

turning movement volumes for each scenario. These turning movement volumes were used to analyze future 

baseline traffic conditions and to analyze the changes to traffic conditions along Maryland Parkway and in 

the surrounding area due to transit investments on Maryland Parkway. Changes included the effect of 

dedicating one lane of traffic in each direction on Maryland Parkway as a transit lane. 

The traffic operations analysis was performed for the existing conditions and each identified future scenario 

along Maryland Parkway from Charleston Boulevard to Russell Road. Mitigation measures were proposed, 

where feasible, for each scenario and where proposed improvements to transit are anticipated to bring the 

traffic operations below the threshold automobile 

Levels of Service (LOS) established by Clark 

County. 

The operational analysis for the signalized 

intersections was performed for the afternoon peak 

hour only. The volumes during the morning peak 

hour are generally lower than the afternoon peak 

hour. The analysis was performed using Synchro 

software and the methodologies defined in the 

2010 Highway Capacity Manual. The analysis 

focused only on forecasting automobile traffic 

operations. Based on the operational 

characteristics, each intersection was assigned an 

LOS rating from “A” to “F”. LOS is a rating system 

commonly used in traffic engineering to measure 

the effectiveness of the operating conditions of roadways and intersections. Variables that affect the quality 

of traffic flow include speed, travel time, vehicular delays, traffic interruptions, and the freedom to maneuver. 

The six levels of LOS range from A to F. LOS A is defined as ideal flow conditions with little or no delays, 

whereas LOS F is defined as conditions where extreme delays may necessitate mitigation. Each level is 

used to describe traffic flow in terms of delays experienced by drivers. In the Las Vegas Valley urban area, 

Figure 53.    Maryland Parkway at Desert Inn Rd 
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the intersections operating at LOS D or better are generally considered to be operating at an acceptable 

LOS. Therefore, the assessment of existing and future conditions identifies the intersections operating at 

LOS E or LOS F as unacceptable. 

9.3.1. Evaluation of Future Scenarios 

The results of the operational analysis for each of the three scenarios and the mitigation measures assumed 

in each scenario to facilitate better LOS are presented below. 

Under Scenario 1 – 2019 No Build. Of the eighteen signalized intersections, all but the following 

intersections operate at an acceptable LOS (LOS D or better): 

o Maryland Parkway/Charleston Boulevard LOS E (55.3) 

o Maryland Parkway/Desert Inn Road LOS E (61.5) 

o Maryland Parkway/Flamingo Road LOS E (60.0) 

o Maryland Parkway/Tropicana Avenue LOS E (76.1) 

Comparison to the existing conditions shown in Section 4.3.1 shows that one additional intersection, 

Maryland Parkway/Charleston Boulevard, is added to the list of intersections that will operate at less than 

LOS D in 2019. 

Scenario 2 – 2019 Improved Transit Operations. Of the eighteen signalized intersections, all but the 
following intersection operate at an acceptable LOS (LOS D or better): 

o Maryland Parkway/Flamingo Road LOS E (57.5) 

This scenario is similar to Scenario 1 except that changes in roadway configuration to improve the capacity 

at major intersections were assumed. One common characteristic of major intersections along Maryland 

Parkway is the high volume of turning movements. The lack of exclusive right turn storage lanes constrains 

the capacity of these intersections. The low speed of right turning vehicles, often attributed to pedestrian 

movements, delays the progression of through vehicles and, as a result, reduces the through capacity of the 

approach. On the other hand, through moving vehicles that fail to clear the intersection under green and 

yellow, may block the right turning vehicles, causing a larger queue in the right most lane. 

Considering that the travel patterns under Scenario 1 and 2 are similar to the existing travel patterns, no 

changes in signal timing have been included in the analysis. The improvement to major intersections 

consists of adding right turn lanes, which in turn will impact pedestrian crossing distances and ultimately 

increase pedestrian minimum crossing times. This increase may not affect the intersection operations since 

the vehicle minimums at these locations exceed the minimum pedestrian time due to high through volumes 

and long cycle lengths.  

The following is a list of mitigation strategies recommended under Scenario 2: 

• construct a right turn lane on the south leg of the Maryland Parkway and Charleston Boulevard 
intersection 

• construct right turn lanes on all legs of the Maryland Parkway and Desert Inn Road intersection 

• construct a right turn lane on the north leg of the Maryland Parkway and Flamingo Road intersection 

• construct right turn lanes on the east, west, and north legs of the Maryland Parkway and Tropicana 
Avenue intersection 



Maryland Parkway Alternatives Analysis 

 
 
 
 

Atkins I Cambridge Systematics I RCG Economics  86 
 

Scenario 3 – 2019 Dedicated Transit Lane. Of the eighteen signalized intersections, all but the following 
intersections operate at an acceptable LOS (LOS D or better): 

o Maryland Parkway/Desert Inn Road LOS E (55.7) 

o Maryland Parkway/Flamingo Road LOS E (57.6) 

o Maryland Parkway/Tropicana Avenue LOS E (55.2) 

Scenario 3 assumes that one existing general purpose lane in each direction will be dedicated to transit use. 

As a result, the capacity of the roadway will be reduced. This will cause vehicle trips to divert to other parallel 

arterials, although some vehicle trip reduction will be expected as a result of increased transit use. As a 

result of this diversion, through movements at crossing arterials increased and turning movements 

decreased. The analysis indicates that the minor intersections do not constrain the capacity of the arterial 

when one general purpose traffic lane is dedicated to transit use. As previously noted, the capacity of 

Maryland Parkway is determined by the capacity of its intersections, and in this case, major intersections. At 

these major intersections, the limited capacity offered by the green time is compensated with additional right 

turn lanes. Considering that the travel patterns under Scenario 3 are different than those for the existing and 

Scenario 2, changes to signal timing have been included in the analysis. These changes include reallocation 

of splits at some major intersections as well as minor changes to offsets at minor intersections. 

Although the forecasted right turn volumes decreased under this scenario, improvements consisting of 

adding right turn lanes were considered beneficial to intersection operations. This will improve the capacity of 

the intersections especially for movements that are expected to exceed 150 vehicles per hour (vph). These 

improvements will require adjustments to the pedestrian minimums. These adjustments may not significantly 

affect the intersection operations as explained under Scenario 2 above. 

The following is a list of mitigation strategies recommended under Scenario 3. These mitigation measures 
are identical to Scenario 2 with the exception of the south leg of Maryland Parkway and Tropicana Avenue 
intersection: 

• Construct a right turn lane on the south leg of the Maryland Parkway and Charleston Boulevard 
intersection. 

• Construct right turn lanes on all legs of the Maryland Parkway and Desert Inn Road intersection. 

• Construct a right turn lane on the north leg of the Maryland Parkway and Flamingo Road 
intersection. 

• Construct right turn lanes on all legs of the Maryland Parkway and Tropicana Avenue intersection. 

9.3.2. Review of Scenario Comparisons 

Comparison of the three scenarios provided insight into the relative performance of each scenario along this 

facility. While this comparison provided information on how each scenario preserves automobile access 

(goal #4), additional information, needs to be considered to assess how each scenario meets the other three 

goals outlined in Chapter 2. 

Table 21 provides a comparison of the overall LOS for each intersection along Maryland Parkway within 

each scenario. 
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Table 21.    Comparison of LOS for Each Scenario 

Intersection 
Standard 

LOS 

Existing 2012 
Future 2019 Opening Date 

Scenario 1 Scenario 2 Scenario 3 

AM PM PM PM PM 

1. Maryland/Charleston D 41.1/D 52.3/D 55.3/E 53.1/D 47.5/D 

2. Maryland/Franklin D 5.9/A 5.3/A 5.8/A 5.8/A 6.4/A 

3. Maryland/Oakey D 12.7/B 8.0/A 11.6/B 11.6/B 11.3/B 

4. Maryland/St Louis D 13.0/B 17.6/B 19.5/B 19.5/B 18.2/C 

5. Maryland/Sahara D 40.6/D 47.8/D 49.6/D 49.6/D 51.3/D 

6. Maryland/Karen D 18.2/B 28.5/C 30.9/C 30.5/C 41.6/D 

7. Maryland/Vegas Valley D 18.4/B 20.7/C 22.1/C 21.4/C 27.1/C 

8. Maryland/Sunrise Hospital D 9.1/A 24.0/C 25.4/C 25.9/C 27.0/C 

9. Maryland/Desert Inn D 48.2/D 56.0/E 61.5/E 47.2/D 55.7/E 

10. Maryland/Sierra Vista D 2.7/A 8.2/A 8.3/A 9.7/A 13.1/B 

11. Maryland/Twain D 21.2/C 24.4/C 28.2/C 27.4/C 33.8/C 

12. Maryland/Katie D 12.7/B 15.7/B 17.9/B 17.9/B 17.9/B 

13. Maryland/Flamingo D 43.1/D 59.4/E 60.0/E 57.5/E 57.6/E 

14. Maryland/Harmon D 18.8/B 29.7/C 31.4/C 31.4/C 34.1/C 

15. Maryland/University D 8.1/A 8.1/A 10.3/B 10.3/B 8.8/A 

16. Maryland/Tropicana D 46.3/D 64.6/E 76.1/E 52.7/D 55.2/E 

17. Maryland/Hacienda D 10.1/B 17.7/B 20.6/C 20.6/C 22.6/C 

18. Maryland/Russell D 56.1/E 26.4/C 27.1/C 27.1/C 27.6/C 

 

The LOS comparison indicates that intersections under both Scenario 2 and Scenario 3 operate better than 

Scenario 1-No Build or the existing conditions. This is due to the increased capacity at major intersections 

provided by adding right turn lanes. Additionally, less traffic in Scenario 3, due to diversion, contributes to a 

better LOS. Although under Scenario 3 the intersections of Maryland Parkway with Flamingo Road and 

Tropicana Avenue operate at LOS E, the vehicle delay is lower than the current delay at these intersections. 

A simulation analysis of traffic operations along Maryland Parkway from Russell Road to Charleston 

Boulevard was performed for all scenarios using the simulation model SimTraffic. The results of this analysis 

are summarized in Table 22 below and indicate that both Scenarios 2 and 3 perform similarly. 
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Table 22.    Traffic Simulation Performance Measures for PM Peak Period 

Performance Measures Existing 
Future 2019 – Opening Day 

Scenario 1 Scenario 2 Scenario 3 

Vehicles Entered 23933 26083 26013 25855 

Vehicles Exited 23762 25898 26004 25757 

Travel Distance Miles 22180 24146 24115 22441 

Travel Time Hours 1334.5 1493.3 1392 1301.0 

Total Delay Hours 693.8 792.8 692.2 659.1 

Total Stops 40766 45778 43610 39125 

Fuel Used 931.9 1022.2 1001 927.4 

More detailed analysis reveals simulated travel time in the northbound direction under Scenario 3 (with two 

travel lanes) is one minute longer than the travel time under Scenario 2 (with three travel lanes) and 0.7 

minutes longer than the simulated existing travel time. In the southbound direction, the simulated travel time 

for Scenario 3 is one minute shorter than Scenario 2, and 0.7 minutes shorter than the simulated existing 

travel time. 

The traffic assignments from the year 2020 RTC travel demand model suggest that a portion of traffic in 

Scenario 3 will be diverted from Maryland Parkway to other facilities due to proposed conversion of a general 

purpose travel lane on Maryland Parkway between Charleston and Russell to right-of way for the exclusive 

use of transit vehicles. However, this analysis did not account for mode shift from auto to transit, so the 

following numbers are a worst case. Two-way traffic volumes on Maryland Parkway are projected to 

decrease by between 4,000 and 8,600 daily trips, with the greatest decreases forecast for the segment of 

Maryland Parkway between Desert Inn and Flamingo Road. These decreases account for between 10% and 

15% of the projected daily traffic volumes assuming existing (three travel lanes) operating conditions on 

Maryland Parkway. The diversion of traffic is projected to be the greatest during peak periods of traffic. The 

projected traffic volumes on the affected portion of Maryland Parkway are forecast to decrease by between 

20% and 30% of the projected peak period traffic volumes as a result of traffic diversion. 

The traffic from Maryland Parkway is expected to be diverted to other roadway facilities in the network. Most 

of the traffic is projected to be diverted to parallel facilities within 2 miles of Maryland Parkway. Of particular 

significance is the segment of Swenson Street between Desert Inn Road and Twain Avenue. The volumes 

on this segment are projected to increase by approximately 2,000 daily vehicles, an increase of more than 

10% as compared to traffic volumes assuming existing operating conditions. Daily traffic volumes on 

Paradise Road and Eastern Avenue are projected to increase by: 

• up to 20% on Swenson Street 

• up to 8% on Eastern Avenue 

• up to 4% on Paradise Road 
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Based on the above analysis, if Scenario 3 is implemented, the operations of the parallel facilities will need 

to be evaluated and mitigation measures identified at critical locations. Critical intersections would include: 

• Flamingo Road and Eastern Avenue 

• Flamingo Road and Spencer Road 

• Flamingo Road and Swenson Street 

• Twain Avenue and Swenson Street 

• Desert Inn Road and Swenson Street 

• Eastern Avenue and Desert Inn Road 

• Eastern Avenue and Sahara Avenue 

• Eastern Avenue and Vegas Valley Road 

• Eastern Avenue and Karen Avenue 

9.4. Right of Way (ROW) 

It is not possible to build the scenarios described in Section 9.3.1 above (dedicated transit lanes, 

improvements to intersections etc.) within the existing ROW. So while ROW was introduced as a separate 

decision, it is fundamentally linked to the decisions on guideway and number of lanes. While the existing 

ROW width is generally 100 feet along the Core Corridor (it does widen near intersections), acquisition of 

some ROW will be necessary to implement any of the improved transit service and roadway modifications. 

If dedicated transit lanes were implemented by replacing two of the traffic lanes, then ROW acquisition would 

focus at the intersections. However, if dedicated transit lanes were proposed while retaining the current six 

traffic lanes, then this would require significant ROW acquisition along the entire core corridor. 

9.5. Recommended Guideway, Number of Lanes, and ROW for 
LPA 

Following presentation of the above findings at stakeholder and public workshops in June 2013, and review 
of the feedback from these workshops, it was recommended by the project management team that the draft 
LPA for the Core Corridor should consist of: 

• center running transit lanes 

• 4 travel lanes 

• ROW acquisition limited to the areas around intersections in order to maintain roadway operations at 
today’s levels 

The above recommendation was further refined as the LPA was finalized. 
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10. Vehicle Technology 
This chapter summarizes the specification and performance of the rail and BRT alternatives. Information 

from the technical evaluation is provided on transit travel time, transit ridership, transit reliability, capital cost, 

and operating cost. A technical evaluation informed the decision making-process and helped stakeholders 

and the public understand the potential trade-offs between vehicle technology choices. The decision on 

transit vehicle technology was completed at the same 

time as the decision on guideway (number of lanes 

and ROW) described in the previous chapter. As a 

result, the evaluation below considers the two 

technologies and three guideway alternatives, giving a 

total of six overall alternatives. 

10.1. Vehicle Technologies 

The transit vehicle types were developed through a 

preliminary screening process, described in Chapter 

6, which included subway, monorail, LRT, streetcar, 

BRT, and express bus. The screening process 

resulted in two technology alternatives: BRT and rail 

(streetcar or LRT). 

BRT attempts to provide a “rail-like” experience using buses. BRT would use distinctive vehicles, possibly 

similar to the SDX buses currently used by the RTC (Figure 54). Similar to typical rail stations, BRT stations 

would feature distinctive architecture, a canopy structure, raised platforms with near-level boarding to speed 

the process of boarding and alighting passengers, security and lighting features, seating, and real-time bus 

arrival time signs. BRT would also have transit signal 

priority (TSP) at selected intersections. TSP 

increases transit speed and reliability by extending 

green lights or delaying red lights when transit 

vehicles approach an intersection. 

Rail would have the same features as BRT. The 

vehicle could be streetcar (Figure 55) or LRT. The 

LRT and streetcar alternatives are very similar, 

particularly when both would be operated in a fixed 

guideway. The two alternatives were examined in 

greater detail to provide stakeholders and the public 

more information during the decision making process. 

Table 23 below summarizes the differences between 

the technologies.  

 

 

Figure 54.    BRT vehicle 

 

Figure 55.    Streetcar 
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Table 23.    Streetcar and LRT Characteristics 

  

  

Modern Streetcar LRT 

Low High Low High 

Power source Electric, 600, 750 or 1,500 DC (750DC standard) 

Traction electrification system 
Overhead contact system (OCS), ground level power 

(proprietary, rare), or off-wire systems (battery) 

Car Width (feet, excluding door threshold – relates to 

station gap) 7 ft. 6.5 in. 8 ft. 8 in. 8 ft. 8 in. 

Turning Radius (ft.)   

(Related to speed, street space, and noise) 
55 82 82 

Max. operating speed (mph) 30 45 30 60 

Train car count Single Single or multiple 

Train car length (ft.) 65 100 75 100 

Station length (ft.) 50 80 75 300 

Low floor height May be slightly lower 14 inches 

Track gauge 4 feet 8.5 inches 

Typically acceptable grade with no vehicle changes 

(7%-9% may require modifications) 
6% 7% 6% 7% 

Maintenance facilities, staff Shared (examples incl. Portland, Toronto, New Jersey) 

Car Seating Capacity 30 70 55 75 

Cost per Vehicle ($M) 1.0 3.5 2.5 4.0 

Accommodates wheelchairs, bicycles, carts Yes 

 

Both BRT and rail alternatives would replace the existing Route 109 services along Maryland Parkway. Peak 

period and midday service frequency would be increased from 15 minutes as it is today to 10 minutes. 

Similar to most existing urban rail transit systems, stop spacing would also be increased as described in 

Chapter 8. The average distance between stations along Maryland Parkway between Charleston Boulevard 

and Russell Road today is 0.22 miles. This would be increased to 0.35 miles.  

10.2. Evaluation 

Several evaluation criteria were developed to measure performance of the vehicle technologies, paired with 

the three guideways described in the previous chapter. Table 24 presents the evaluation results across all 

37 performance criteria. The results for key criteria are summarized in the following figures. 
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Table 24.    Evaluation of the Six Technology & Guideway Alternatives  

Evaluation Criteria 
Existing 

Bus* 
BRT Mixed 

Traffic 
BRT Side 
Running 

BRT Center 
Running 

Rail Mixed 
Traffic 

Rail Side 
Running 

Rail Center 
Running 

Project Goal:  Improve Transit Ridership, Travel Time and Reliability Over the Long-Term 

Transit Travel Time (BTC to Russell, min) 48.1 45.8 42.9 40.0 45.8 42.9 40.0 

Transit Travel Time (Charleston to Russell, min) 39.1 31.1 28.6 26.2 31.1 28.6 26.2 

Transit Average Speed (BTC to Russell, mph) 7.4 9.0 9.6 10.3 9.0 9.6 10.3 

Transit Average Speed (Charleston to Russell, mph) 7.4 9.3 10.1 11.1 9.3 10.1 11.1 

Travel Time Reliability (qualitative) 0 + ++ +++ + ++ +++ 

Corridor Transit Boardings (avg weekday) 10,268 13,605 14,046 14,520 15,300 15,793 16,321 

Corridor Transit Boardings (annual) 3,419,105 4,530,365 4,677,374 4,835,106 5,094,863 5,258,980 5,434,853 

New Transit Trips (avg weekday) N/A 894 1,125 1,377 1,903 2,160 2,440 

New Transit Trips (annual) N/A 297,801 374,784 458,434 633,533 719,374 812,498 

Corridor Passenger-Miles (avg weekday) 26,107 26,975 27,812 28,712 30,327 31,261 32,264 

Ease of Extending System, Adding Branch Lines 
(qualitative) 

0 0 - -- --- --- --- 

Project Goal:  Cost Effectively Provide Reliable, Inviting, Safe and Secure Alternatives to Driving  

Transit Travel Time (min)** 48.1 45.8 42.9 40.0 45.8 42.9 40.0 

Transit Average Speed (mph)** 7.4 9.0 9.6 10.3 9.0 9.6 10.3 

Corridor Transit Boardings (avg weekday)** 10,268 13,605 14,046 14,520 15,300 15,793 16,321 

Corridor Transit Boardings (annual) 3,419,105 4,530,365 4,677,374 4,835,106 5,094,863 5,258,980 5,434,853 

New Transit Trips (avg weekday)** 0 894 1,125 1,377 1,903 2,160 2,440 

New Transit Trips (annual)** 0 297,801 374,784 458,434 633,533 719,374 812,498 

Travel Time Reliability (qualitative)** 0 + ++ +++ + ++ +++ 

Passenger Safety, Security (qualitative) 0 + + + + + + 

Capital Cost ($M) N/A 40 50 100 265 275 320 

Annual Corridor Operating Cost ($M) 4.5 7.0 6.7 6.4 11.2 10.7 10.1 

Operating Cost per Boarding ($) 1.33 1.55 1.43 1.32 2.19 2.03 1.87 

Annual Hours 59,267 79,856 75,494 71,132 79,856 75,494 71,132 

Operating Cost per Hour ($) 76 88 89 90 140 141 143 

Annual Corridor Fare Revenue ($M) 3.2 4.3 4.4 4.6 4.8 5.0 5.2 



Maryland Parkway Alternatives Analysis 

 
 
 

 

Atkins I Cambridge Systematics I RCG Economics  93 
 

Evaluation Criteria 
Existing 

Bus* 
BRT Mixed 

Traffic 
BRT Side 
Running 

BRT Center 
Running 

Rail Mixed 
Traffic 

Rail Side 
Running 

Rail Center 
Running 

Increase in Systemwide Fare Revenue ($M) N/A 0.3 0.4 0.4 0.6 0.7 0.8 

Increase in Systemwide Operating Cost net of Fares N/A  2.2 1.8 1.4 6.0 5.4 4.8 

Farebox Recovery 72% 61% 66% 72% 43% 47% 51% 

Cost per New Rider ($) N/A 139  133  211  421  379  390  

Max Load (rider per dir per day) 5,036 5,960  6,133  6,318  6,700  6,893  7,099  

Max Load (rider per dir per hr) 360 430 440 450 480 500 510 

Capacity (seats per dir per hr) 220 360 360 360 390 450 450 

Station Comfort, Ease of Use (qualitative) 0 ++ ++ ++ ++ ++ ++ 

Decrease in Auto VMT (veh-miles per day) 0 868 1,705 2,605 4,221 5,154 6,157 

Change in Energy Usage (gal of diesel equiv per day) N/A  60 20 -22 -172 -211 -252 

Project Goal:  Implement Transportation Improvements Supporting Economic Development and the Region’s Complete Streets Vision for the Corridor  

Pedestrian Facilities (qualitative) 0 + + + + + + 

Bicycle Facilities (qualitative) 0 ++ ++ ++ ++ ++ ++ 

Street-Scale Infrastructure (qualitative) 0 + + + + + + 

Roadway Safety (qualitative) 0 0 0 + - - + 

Corridor Transit Boardings (avg weekday)** 10,268 13,605 14,046 14,520 15,300 15,793 16,321 

Project Goal:  Meet the Goals While Preserving Automobile and Commercial Vehicle Access   

Thru Traffic Travel Time (qualitative) 0 0 - -- 0 - -- 

Thru Traffic Average Speed (qualitative) 0 0 - -- 0 - -- 

# of Intersections with PM Peak LOS >D 3 1 2 2 1 2 2 

Access (additional blocks - qualitative) 0 0 0 - 0 0 - 

Construction Impacts (qualitative) 0 - - -- -- -- --- 

Other  

Other Environmental Effects during operation 
(qualitative) 

0 0 + ++ ++ +++ ++++ 

Ease of Phasing Implementation 0 0 - -- --- --- ---- 

* Actuals for Existing Bus 0 = Similar to Existing Bus, + = Better than Existing Bus, - = Worse than Existing Bus 

** Repeated evaluation criteria 
Note: Costs were estimated in early 2013 and were superseded by more detailed calculations of the LPA 
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Transit Speed 

The average speed during weekday peak periods and midday for the existing Route 109 bus between the 

BTC and the intersection of Maryland Parkway and Russell Road is approximately 7.4 miles per hour (mph). 

Implementing BRT in mixed traffic would increase this by 22%, to 9.0 mph by having fewer stops, near-level 

boarding, and TSP (see Figure 56). Implementing BRT in side-running dedicated lanes would increase 

transit speed by 30%, to 9.6 mph by having transit operate in its own lane. Implementing BRT in center-

running dedicated lanes would increase transit speed by 39.4%, to 10.3 mph by removing interference with 

right-turning regular traffic.  

Because it would have similar performance enhancing features, rail transit would have similar transit speed 

performance as BRT. 

Figure 56.    Average Transit Speed, BTC to Maryland and Russell 

 

 

Corridor Transit Boardings 

The existing Route 109 experiences 10,300 boardings along its route between the BTC and the South Strip 

Transfer Terminal (SSTT) on an average weekday. BRT in mixed traffic is expected to increase this by 33%, 

to 13,600 because it provides a faster, more frequent, and more reliable service (see Figure 57). BRT in 

side-running dedicated lanes would increase boardings by 37%, to 14,000 by making service even faster 

and more reliable. BRT in center-running dedicated lanes would increase boardings by 41%, to 14,500, by 

providing faster and more reliable service. 

Rail transit is expected to experience more ridership than BRT because of people’s general preference for 

rail. Rail in mixed traffic is expected to increase boardings by 49%, to 15,300. Rail in side-running dedicated 

lanes is expected to increase boardings by 54%, to 15,800. Rail in center-running dedicated lanes is 

expected to increase boardings by 59%, to 16,300.  
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Figure 57.    Corridor Transit Boardings, BTC to SSTT, average weekday 

 

 
System Wide Transit Trips 

Part of the increase in boardings on the Maryland Parkway service comes from diverted boardings from 

other RTC routes. Netting diverted trips out gives the net increase in system wide transit trips due to 

improving transit on the Maryland Parkway Corridor. 

BRT in mixed traffic is expected to increase system wide transit trips by 890 per average weekday (see 

Figure 58). BRT in side-running dedicated lanes increases system wide transit trips by 1,130 and BRT in 

center-running dedicated lanes by 1,380. 

Rail transit in mixed traffic is expected to increase system wide transit trips by 1,900 per average weekday. 

Rail transit in side-running dedicated lanes increases system wide transit trips by 2,160 and rail transit in 

center-running dedicated lanes by 2,440. 

Figure 58.    Increase in Systemwide Transit Trips 
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Capital Cost 

Of the Maryland Parkway Corridor alternatives being evaluated, the least costly to build is BRT in mixed 

traffic. It is expected to cost approximately $45 million (see Figure 59). BRT in side-running dedicated lanes 

costs about $55 million or $10 million more than BRT in mixed traffic. The additional cost is associated with 

acquisition of right-of-way and construction needed to implement right-turn lanes at key intersections along 

Maryland Parkway. BRT in center-running dedicated lanes costs about $105 million, or $50 million more than 

in side-running dedicated lanes. The added cost reflects the need to construct more complicated center 

island stations, implement more complex signal controls at signalized intersections, and the construction of 

larger intersections at key intersections along Maryland Parkway. 

Rail transit is significantly more expensive than BRT due to the need to construct catenary and rails, as well 

as higher vehicle costs. Rail transit in mixed traffic costs approximately $280 million, or $235 million more 

than BRT in mixed traffic. Rail transit in side-running dedicated lanes costs about $290 million, or $10 million 

more than rail transit in mixed traffic. Rail transit in center-running dedicated lanes costs about $335 million, 

or $50 million more than side-running dedicated lanes. 

The above estimates are very high-level, and following completion of the evaluation of the final alternatives, 

a more detailed estimate was calculated for the LPA (see Appendix B). The LPA cost estimates included 

allowance for ROW acquisition and 30% project contingencies, so this resulted in significantly higher figures 

than the estimates above and shown in Figure 59. 

Figure 59.    Capital Cost ($millions) 

 

 
Operating Cost 

Of the Maryland Parkway Corridor alternatives being evaluated, the least costly to operate is BRT in center-

running dedicated lanes. It is expected to cost approximately $6.4 million to operate per year, or $1.9 million 

more per year than the existing Route 109 (see Figure 60). The added cost is due to the increased service 

frequency, a longer route in downtown, and the added cost of maintaining stations. BRT in side-running 

dedicated lanes is the next most costly, costing about $6.7 million per year, or $0.3 million per year more 

than BRT in center-running dedicated lanes. BRT in mixed traffic costs about $7.0 million to operate per 

year, or $0.3 million more than BRT in side-running dedicated lanes. 
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Rail transit is more expensive to operate than BRT. Rail transit in center-running dedicated lanes is expected 

to cost approximately $10.1 million to operate per year, or $3.8 million more than BRT in center-running 

dedicated lanes. Rail transit in side-running dedicated lanes costs about $10.7 million to operate per year, or 

$0.5 million more than rail transit in center-running dedicated lanes. Rail transit in mixed traffic costs about 

$11.2 million to operate per year, or $0.5 million more than rail transit in side-running dedicated lanes. 

Figure 60.    Annual Operating Cost ($millions) 

 

 

Operating Cost per Boarding 

The operating cost per boarding for the existing Route 109 is $1.33. BRT in center-running dedicated lanes 

has a similar operating cost per boarding of $1.32 (see Figure 61). Operating cost per boarding for BRT in 

side-running dedicated lanes is $0.11 higher, at $1.43. BRT in mixed traffic costs $0.12 more than BRT in 

side-running Lanes, at $1.55. 

Rail transit has a higher operating cost per boarding than BRT. The least expensive of the rail transit 

alternatives is rail in center-running dedicated lanes. It has operating cost per boarding of $1.87, which is 

$0.54 higher than BRT in center-running dedicated lanes. Rail transit in side-running dedicated lanes costs 

$2.03 per boarding, $0.16 higher than in center-running dedicated lanes. Rail transit in mixed traffic is $0.17 

higher, at $2.19 per boarding. 

Figure 61.    Operating Cost per Boarding ($) 
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Operating Cost per Hour 

The operating cost per hour for the existing Route 109 is $76 per hour. The three BRT alternatives have a 

similar operating cost per hour: $88 per hour for mixed traffic, $89 per hour for side-running dedicated lanes, 

and $90 per hour for center-running dedicated lanes (see Figure 62). The three rail alternatives have a 

higher operating cost per hour: $140 per hour for mixed traffic, $141 per hour for side-running dedicated 

lanes, and $143 per hour for center-running dedicated lanes. 

Figure 62.    Operating Cost per Hour 

 

Farebox Recovery 

The existing Route 109’s farebox recovery ratio (the percentage of operating expenses which are met by the 

fares paid by passengers) is 72%. BRT in center-running lanes has the same farebox recovery ratio (see 

Figure 63). BRT in side-running dedicated lanes lowers farebox recovery to 66%. BRT in mixed traffic 

lowers it further, to 61%. The rail transit alternatives have worse farebox recovery than the BRT alternatives. 

Rail transit in center-running dedicated lanes has a farebox recovery ratio of 51%. Rail transit in side-running 

has a lower farebox recovery of 47%. Rail in mixed traffic is lower yet, at 43%. 

Figure 63.    Farebox Recovery Ratio 

 

0

20

40

60

80

100

120

140

160

Existing 

Bus

Mixed 

Traffic

Side 

Running

Center 

Running

Mixed 

Traffic

Side 

Running

Center 

Running

0%

10%

20%

30%

40%

50%

60%

70%

80%

Existing 

Bus

Mixed 

Traffic

Side 

Running

Center 

Running

Mixed 

Traffic

Side 

Running

Center 

Running



Maryland Parkway Alternatives Analysis 

 
 
 

 

Atkins I Cambridge Systematics I RCG Economics  99 
 

Change in Vehicle-Miles of Travel 

With the implementation of improved transit service on the Maryland Parkway Corridor, automobile travel in 

the Las Vegas region would be expected to decrease because fewer people drive and more take transit. 

BRT in mixed traffic is expected to decrease average weekday vehicle-miles of travel by 870 miles per day 

(see Figure 64). BRT in side-running dedicated lanes decreases vehicle-miles of travel by 1,710 miles per 

day, and BRT in center-running dedicated lanes by 2,605 miles per day. Rail transit in mixed traffic 

decreases vehicle-miles of travel by 4,220 miles per day. Rail transit in side-running dedicated lanes 

decreases vehicle-miles of travel by 5,150 miles per day, and rail transit in center-running dedicated lanes 

decreases vehicle-miles of travel by 6,160 miles per day. 

Figure 64.    Decrease in Vehicle-Miles of Travel per weekday 

 

 

10.3. Technology Recommendation for LPA 

The project decision making process resulted in the selection of the center-running guideway, as discussed 

in the previous chapter. This represents a significant project for both the bus or rail technologies, and greatly 

enhances transit service in both cases. Many of the remaining questions and decisions require additional 

information about engineering, funding, and organizational constraints. Due to these additional needs, the 

study team decided to carry both the rail and bus options forward as the LPA. During the next phase of the 

project, further technical evaluation will occur to identify if BRT or rail should be the chosen technology for an 

improved transit service on Maryland Parkway.  

To assist in that process, the study team completed a final evaluation of the LPA. The evaluation used a 

detailed transit ridership model, which was developed through coordination with the Federal Transit 

Administration. The ridership model predicted approximately 16,200 weekday riders for the BRT alternative, 

and nearly 17,800 weekday riders for the rail alternative. The evaluation also predicted an annual operating 

cost of $6.9 million for the BRT alternative, and $10.9 million for the rail alternative. This results in $1.27 to 

$1.84 per boarding, compared to the Route 109 operating cost of $1.30 per boarding.  

A summary of the evaluation results are presented in Table 25, and further detail can be found in the 

Appendices, including revised capital cost estimates for the LPA based on a concept design. 
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Table 25.    LPA Evaluation Results 

Evaluation Criteria Existing Bus BRT Rail 

Transit Travel Time (minutes) 48.3 36.2 36.2 

Transit Average Speed (MPH) 7.3 9.7 9.7 

Corridor Transit Boardings (avg weekday) 10,430 16,190 17,780 

New Transit Trips (avg weekday) n/a 2,840 4,380 

Capital Cost ($M) * n/a $123 $325 

Annual Operating Cost ($M) $4.5 $6.9 $10.9 

Operating Cost per Boarding ($) $1.30 $1.27 $1.84 

Operating Cost per Hour ($) $76 $89 $141 

Farebox Recovery 73% 75% 52% 

Decrease in Auto VMT (vehicle miles per day) n/a 8,940 10,970 

* See Appendix B for breakdown of capital cost estimate 

Figure 65.    LPA - Center-Running BRT 

 

Figure 66.    LPA - Center-Running Rail 
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11. Funding 
Transit agencies generally rely on a combination of Federal, state, and/or local funds to pay for capital 

investments and system wide Operations and Maintenance (O&M). This chapter summarizes potential 

funding options for major transit investment alternatives on the Maryland Parkway Corridor, with emphasis 

on recent national experience for light rail transit (LRT) and bus rapid transit (BRT) systems. This chapter 

also summarizes the amount of local funding likely to be needed to implement both Maryland Parkway 

Locally Preferred Alternatives (LPA), which includes either BRT or rail technology. 

11.1. Federal Funding 

The Federal Transit Administration (FTA) administers formula and discretionary programs that can be used 

for new capital investments. The FTA Section 5309 Capital Investment Program, better known as the New 

Starts and Small Starts Program, is a discretionary program providing funding for new and expanded rail, 

BRT, and ferry systems, and projects to expand capacity (at least by 10%) of existing rail systems. Projects 

seeking New Starts/Small Starts funding are evaluated and rated based on project justification and local 

financial commitment criteria as specified by Moving Ahead for Progress in the 21
st
 Century (MAP-21). 

In addition, projects pursuing New Starts/Small Starts funding must have a total project cost of less than 

$250 million, and Small Starts funding cannot exceed $75 million. There are no comparable restrictions for 

New Starts projects. 

The New Starts/Small Starts program is very competitive. The Fiscal Year (FY) 2014 Report to Congress 

included a total investment value of $20.5 billion for projects in the New Starts Engineering and New 

Starts/Small Starts Project Development pipeline (26 projects), requesting approximately $9.4 billion in New 

Starts/Small Starts funding. Of the projects in the pipeline, the total capital cost of projects recommended for 

a Full Funding Grant Agreement (FFGA) or Small Start Grant Agreement (SSGA) in FY2014 was about $7.2 

billion for seven projects. The New Starts/Small Starts funding share for these projects is about 40.7%, and 

the FY 2014 budget recommendation was for $282.8 million. 

In addition, the total investment value for existing FFGAs/SSGAs (nineteen projects) is estimated at $36.5 

billion in transit projects, with New Starts/Small Starts funding at 39% of the total investment. The FY 2014 

Budget Recommendations included $1.7 billion for these existing commitments. 

For projects seeking New/Small Starts funding, the FTA typically will provide up to 50% of the needed capital 

funding. 

The FTA Section 5307 Urbanized Areas Formula Grants provides funding for capital, planning, job access 

and reverse commute services, and operations (within certain circumstances). Some transit agencies have 

applied Section 5307 funds to major transit investments, in combination with New Starts/Small Starts 

funding. 

Transit investments are also eligible for flexible funding from FHWA, including programs such as the 

Congestion Mitigation and Air Quality (CMAQ) program, the National Highway Performance Program 

(NHPP), and the Surface Transportation Program (STP). 
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11.2. State Funding 

The state of Nevada does not provide funding for transit, except for half of the 20% match requirement for 

FTA grants for vehicle purchases, per the Nevada Revised Statutes (NRS) 408.271. Motor fuel tax revenues 

are the primary source of funding for transportation in most states; however, their use is constitutionally 

restricted to highways in Nevada. An AASHTO survey
22

  shows that state funding for transit in FY 2011 to 

match FTA grants for vehicle purchases came from general fund appropriations and interest earnings from 

the Highway Trust Fund. Nevada legislation requires that the state matching funds be used for services that 

are open to the general public. 

Most transit funding provided by states comes from general fund appropriations or through traditional taxes 

and fees, such as motor fuel taxes, sales taxes, and vehicle fees. State funding for transit is generally for 

both providing operating assistance and capital funds, but a few states only provide funding either for capital 

expenses only (i.e., Arkansas, Idaho, Kentucky and Nevada) or operating expenses only (i.e., Maine, South 

Dakota and Wisconsin). 

11.3. Local Funding 

Transit funding at the local level is primarily provided through general fund allocations and dedicated local 

option taxes and fees. Value capture mechanisms can also provide funding for transit investments. The 

application of dedicated local taxes and value capture mechanisms for transit will be dictated by enabling 

legislation that allows or restricts the use of these funding sources for transit. Below is a list and description 

of common local funding options. 

• Sales taxes are the most widely used source of dedicated local transit funding. Rates typically range 

from 0.25 to 1.0%, applied to purchased goods or services. Given the broad tax base of dedicated 

sales taxes, revenues can usually be applied to both capital and operating expenses, and some 

agencies pledge sales tax revenues to support debt financing of major capital investments. Many 

BRT and LRT systems in the U.S. are funded through dedicated sales tax revenues. 

• Property taxes are generally the principal source of revenue for local governments (with revenues 

going into the General Fund), but some states provide enabling legislation that allows property tax 

revenues to be dedicated to transit. 

• Motor fuel taxes are generally levied as an excise tax (i.e., cents per gallon), although some local 

governments apply a sales tax on the price of fuel, with levies dedicated to transportation. Motor fuel 

tax revenues, however, are not common funding sources for transit at the local level, although they 

have been authorized and used by some transit agencies.  

• Vehicle fees include registration fees, driver license fees, car rental taxes, and tolls. They are not 

typically not used for transit. 

• Employer/payroll taxes refer to taxes imposed directly on employers for the amount of gross 

payroll paid for services performed within a transit district. Income taxes are applied to individual 

earnings, but are less commonly applied at the local level. 

                                                      
 

22
 American Association of State Highway and Transportation Officials (AASHTO), Survey of State Funding for Public 

Transportation – Fiscal Year 2011 Data, May 2013. 
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• Utility taxes/fees are local utility charges to property for access to the transportation system, and 

are mainly used for local roads and streets. Transportation utility rates can be set using different 

measures, including fees that apply per unit of housing or parking space, fees based on square 

footage or gross floor area, and fees that vary with the trip generation rate of a given property type. 

• Room/occupancy taxes are applied either as a sales tax on the cost per room or as a daily fee per 

room, and are dedicated typically to tourism or tourism-related facilities. They may be implemented 

to support transportation investments where these are needed to enhance the visitor experience, 

mobility and accessibility. 

• General revenues (non-dedicated) refers to funding provided by local governments for transit 

services, whether it is through a jurisdiction’s annual budget and appropriations process, through 

grants/contributions, or through negotiations or local agreements between the transit service 

provider and the jurisdiction(s) within the transit service area. 

• Ancillary/miscellaneous revenues includes different sources of funding used to pay for operating 

expenses, such as advertising, investment income, service contracts (e.g., agreements to provide 

service to schools and universities), parking fees, naming rights, advertising, and others. 

• Value capture mechanisms are special types of “property taxes” or fees that are targeted to 

capture the benefits or cost of infrastructure that serves property development. Some of the most 

common techniques are described below. 

o Impact fees are one-time charges to developers on new development. Revenues are typically 

used to pay infrastructure improvements that are required to meet the increase in demand 

generated by the new development. 

o Tax Increment Financing (TIF) districts are created to capture the increase in property tax 

levies over the base or expected future levies as a result of infrastructure improvements. The 

additional levies are pledged to bonds issued to finance infrastructure improvements. 

o Special assessment districts are created to levy additional property taxes dedicated to 

infrastructure improvements serving the district, with the approval of property owners. 

o Joint development involves a partnership between the transit agency and a private developer, 

commonly applied to transit-oriented development (TOD) on land at or adjacent to transit 

stations. 

11.4. State of the Practice on Funding for BRT and LRT Projects 

A review of funding sources applied to BRT and LRT projects that are either currently under construction or 

in the engineering and design phases led to these findings: 

• Most projects rely on sales taxes (or bonds backed by sales tax revenues) as the main local funding 

source. Sales taxes also provide funding for operations. 

• Most projects include state contributions as part of the non-New Starts/Small Starts share, in 

addition to local funding. Some states are providing the full non-New Starts/Small Starts match for 

projects in California (Fresno), Connecticut, Maryland, Michigan, and Oregon (Eugene). 

• Other common funding sources include property taxes and local contributions, whether through 

general obligation (G.O.) or revenue bond proceeds, general fund apportionments, or others (e.g., 

revenues from selling excess right-of-way/land). 
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• Other taxes that are being dedicated to BRT and LRT projects include: 

o Gas taxes: two BRT projects in Jacksonville, Florida are being funded with a combination of gas 

and sales tax revenues dedicated to transit. Counties in Florida levy local option gas taxes for 

transportation, and some counties dedicate gas tax revenues for transit capital and operations. 

o Payroll/self-employment taxes: TriMet in Portland is primarily funded with dedicated 

payroll/self-employment tax revenues, as the state of Oregon is one of five states that do not 

levy sales taxes. Therefore, transit agencies in Oregon must rely on revenue sources other than 

sales tax at the local level. The Portland-Milwaukie LRT is being funded by a combination of 

funds, including TriMet dedicated funding and bond proceeds. 

o Tolls: the financial plan for the Columbia River Crossing LRT in Vancouver, Washington 

includes a Transportation Infrastructure Finance and Innovation Act (TIFIA) loan and revenue 

bond proceeds, both backed by toll revenues from a new bridge crossing that is part of the 

project. 

o Lottery revenues: the state of Oregon will provide funding generated by the state lottery to 

match Small Starts funds for the West Eugene EmX Extension (BRT). 

• Value capture is also being used for some projects, although it is not as common as sales or other 

dedicated taxes. It should also be noted that for most projects, value capture revenues account for 

less than 5% of the total project costs. For both capital and operating needs, value capture is part of 

a funding portfolio and not the sole source of funding. 

o Revenues from special assessment districts are being used to fund the South Sacramento  

Corridor Phase 2 (LRT) and the Wave Streetcar (Fort Lauderdale, Florida). In Tampa, the O&M 

costs for the TECO Streetcar are funded with revenues from a special assessment district. 

o Impact fees are anticipated to cover about 2% of the project cost for the Van Ness Avenue BRT 

in San Francisco, California. Impact fees are used in Tampa, Florida by the Hillsborough Area 

Regional Transit Authority (HART) to match bus grants.  

o Tax increment financing and private funds were used to finance the Airport MAX Light Rail in 

Portland. No Federal funds were used for this project, and it was procured as a public-private 

partnership (P3). The city of Portland provided $23.8 million through bond proceeds from Tax 

Increment Financing from the Airport Urban Renewal Area. The private partner (Bechtel) 

provided funding in exchange for development rights (85-year lease) on 120-acres for mixed-use 

TOD. It should be noted that the development project did not meet expectation and Bechtel sold 

its development interest to its partner (Trammel Crow, a land developer) after the city changed 

land uses on the property. TOD has not been realized on the site as originally planned and 

instead major retail stores (e.g., IKEA) were brought in by the developer. However, the initial 

goal of implementing the project was achieved through the private contribution.  

• Ancillary/miscellaneous revenues generally cover a small share of the operating needs of transit 

agencies. A notable example of innovative use of naming rights to support transit operations is the 

Health Line in Cleveland, Ohio. This BRT system connects the Cleveland Clinic and University 

Hospital, which pay $250,000 annually over 25 years for the naming rights. Other naming rights 

examples in the U.S. include: 

o The Tampa Historic Streetcar Inc. is authorized to raise funding for operations and maintenance 

by selling naming rights for the system, stations, and vehicles, and the revenues are deposited 

into an endowment fund. So far, the system naming right was sold to TECO Energy for $1 

million. 
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o The New York Metropolitan Transit Authority (MTA), sold the naming rights at the Atlantic 

Avenue/Pacific Street Station to Barclays for $200,000 annually over 20 years. 

o In 2010, the Southeastern Pennsylvania Transportation Authority (SEPTA) sold the naming 

rights of the former Pattison Station to AT&T on a 5-year deal, generating $3.0 million. 

o In 2012, the Chicago Transit Authority (CTA) issued requests for proposals (RFP) selling naming 

rights at 11 stations. 

11.5. Funding the Maryland Parkway Corridor Project 

Two technology alternatives are being considered for the Maryland Parkway Corridor project: BRT and rail. 

Both alternatives would include dedicated transit lanes down the center of Maryland Parkway with rail-like 

stations on average every 1/3 mile. The estimated capital cost funding required for the two alternatives are 

shown in Table 26. 

Table 26.    Maryland Parkway Corridor Project – Estimated Capital Cost Funding 

 BRT Rail 

Funding Needed $123 million $325 million 

Federal Funding $61 million $162 million 

Local Funding Needed $62 million $163 million 
Note: Costs are detailed calculations of the LPA – see Appendix B 

Assuming Federal funding is obtained for just under 50% of the total funding, the amount of local funding 

needed would be $62 million for BRT and $163 million for rail. These funds could be raised using the funding 

options described in Section 11.3. 
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12. Recommended Locally Preferred 
Alternative 

Chapters 7 to 10 outlined the steps taken to transition from the final six alternatives to the locally preferred 

alternative (LPA). As described in Section 6.4, six key decisions were tackled in order to reach a final 

recommendation. The decision process addressed the following alternative elements: 

1. alignment at the northern and southern ends of the corridor 

2. station locations along the Core Corridor 

3. location of the transit guideway within the street cross-section along the Core Corridor 

4. number of travel lanes along the Core Corridor 

5. extent of right of way acquisition along the Core Corridor 

6. bus rapid transit or rail technology 

The decisions were made following technical analysis, using input from stakeholders and the public, through 

the outreach process described in Chapter 5. The result of the analysis and outreach was a LPA that is 

summarized in Figure 67. Concept designs for the core corridor are included in Appendix A. 

Figure 67.    Summary of the LPA 
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At the end of this planning phase of the project, presentations were given to two committees/boards on the 

recommendations for the LPA. These two groups were the: 

• RTC’s Executive Advisory Committee (whose members include representatives of all the local 

roadway entities) 

• RTC Board of Commissioners (membership consists of two members from the Board of Clark 

County Commissioners, two members from the city council of the largest incorporated city, and one 

member from the city council of every other incorporated city in the county 

12.1. Approvals Process 

12.1.1. RTC Executive Advisory Committee 

At the October 31, 2013 meeting of the RTC Executive Advisory Committee, a presentation was given to the 

committee that summarized the steps taken in the alternatives analysis process, and explained the reasons 

for the recommendations that formed the draft LPA presented to the committee. A brief outline of funding 

needs for the two technologies was given to members, and the presentation was concluded with an overview 

of the next steps in the planning process. 

The committee approved the overall recommended LPA. The Clark County Public Works representative 

objected to the restrictions of certain sections of Maryland Parkway to four travel lanes and two transit lanes. 

The final recommendation had included language that explained that while the overall aim was to have four 

travel lanes plus two transit lanes, that six travel lanes should be considered where traffic levels are forecast 

to be critical. 

12.1.2. RTC Board of Commissioners 

At the December 12, 2013 meeting of the RTC Board of Commissioners, a presentation (similar to the one 

given to the RTC Executive Advisory Committee described above) was given to the board that summarized 

the recommended LPA. The board approved the recommended LPA, as shown in Figure 12.1 above.  

12.2. Issues for Further Consideration 

In the next stage of planning development, it is essential that as the LPA is developed in further detail, a 

number of considerations are investigated to support the LPA. These include: 

• Station area planning 

• Parking management 

• Street design: 
o Complete Streets 
o access management and resultant reassignment of traffic 
o traffic modeling to reflect friction impacts of right turners 
o signal timing optimization 

• Funding 

12.2.1. Station Area Planning 

Station area plans are usually associated with rail corridors, including a wide range of heavy rail, commuter 

rail, and light rail operations, but they may also be applied to BRT corridors where significant redevelopment 

is expected to occur before, during, or after implementation.  
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In 2007, the Metropolitan Transportation Commission (MTC) identified seven “place types” of station areas 

associated with the BART rail system in the San Francisco Bay Area. These include four types of higher 

density centers and three types of lower density neighborhoods. MTC identified key station area planning 

principles to include: 

1. maximize ridership through appropriate development 

2. generate meaningful community involvement 

3. design streets for all users 

4. create opportunities for affordable and accessible living 

5. make great public spaces 

6. manage parking effectively 

7. capture the value of transit 

8. maximize neighborhood and station connectivity 

9. implement the plan and evaluate its success 

Typical station area plans encompass the area within one half mile walking distance from each station. 

Where stations are located closer together, more than one station may be included in a particular station 

area plan. Station area plans will be particularly useful in those areas where major redevelopment activities 

are known or are expected to occur. Corridor sections with similar place characteristics, if adjoining, may 

benefit from a single station area or corridor section plan. Examples that could benefit from specific station 

area plans along the Maryland Parkway Corridor might include: 

1. the airport and its vicinity 

2. the university district 

3. the hospital district 

4. the Boulevard Mall and surrounding area 

5. older residential neighborhoods north of Sahara 

6. downtown Las Vegas 

Charlotte, North Carolina; Seattle, Washington; and St Paul, Minnesota are examples of where individual 

station area plans have included a vision of what the future might look like, and specific actions were 

recommended to achieve the station area vision. These have included identification of urban and 

neighborhood stations as pedestrian and bicycle oriented locations. To provide a coordinated approach, 

station area plans can be linked as part of an overall corridor development strategy, and would sit below 

existing overlay zoning that is already in place within Clark County and the City of Las Vegas. 

12.2.2. Parking Management 

The Clark County mixed-use development overlay zone does not exempt any proposed new development 

from standard (minimum) parking requirements. Parking reductions may be requested with a special use 

permit if the proposed development is located within a quarter mile of a developed or planned RTC transit 

stop. The maximum extent of parking reductions allowed and the specific conditions that must be met in 

order for such a request to be successful are not specified in the ordinance.  

The City of Las Vegas exempts developments in the Downtown Centennial Plan and Downtown 

Entertainment Overlay Districts from standard parking requirements, subject to parking impact analysis and 

site development plan review. However, Maryland Parkway is not included in either of these overlay zones to 

any significant extent.  
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A number of different parking management strategies might be considered by local authorities for inclusion in 

station area plans and/or transit overlay zones associated with multimodal corridors such as Maryland 

Parkway. Examples of parking management provisions to encourage TOD in transit station areas might 

include some or all of the following: 

Reduced minimum parking requirements. Standard minimum parking requirements typically exceed 

maximum parking demands by 20-30% in most U.S. suburban locations for almost all land uses. 

Maximum parking demands in transit station areas will be further reduced to the extent that transit is 

able to capture a higher mode share on opening day and, thereafter, the station area attracts a higher 

percentage of transit users in the short term and attracts TOD as a long-term development trend. 

Parking offsets. Reduced parking requirements may be allowed under special circumstances and should 

be specified clearly in advance. One example is bicycle parking; the provision of which may be used to 

offset minimum automobile parking requirements. Typical ratios used in U.S. zoning ordinances 

include one required automobile parking space eliminated for every five, ten or twenty bicycle parking 

spaces provided by the developer. 

Park-and-ride facilities. Clark County currently offers a density bonus of 10-20% in the Mixed Use District 

MUD overlay zone for shared parking made available to RTC transit users in a ratio of a 1% increase 

in the maximum density allowed for each ten private automobile parking spaces shared with transit 

users. 

In-lieu parking fees. Developers may be allowed to reduce minimum parking requirements through 

payment of an in-lieu parking fee. The in-lieu parking fee is generally set equal to the average cost of 

the construction of parking lots or garages in the region covered, which may be roughly $10,000 per 

parking space for an average 200-vehicle parking structure, for example. The funds thus accrued 

might be used for street improvements to facilitate transit access, public parking construction, bicycle 

and pedestrian amenities, or transit station area improvements. 

12.2.3. Street Design 

There are a number of ways to improve the street environment in the Maryland Parkway Corridor in 

anticipation of improved transit services, whether in the form of rail or BRT operations. 

• Complete Streets. The first emphasis should be placed on applying Complete Streets design 

principles to the transit alignment. Both the RTC and the City of Las Vegas have adopted Complete 

Streets policies and development guidelines. Clark County may wish to consider how best to 

integrate Complete Streets concepts into their current policy framework and development review 

process. 

• Speeds matching urban design. Maximum vehicle travel speeds should be reviewed in the 

corridor. Where necessary, the design of the streets should be developed to ensure that speed 

limits, design speeds, and average operating speeds are properly aligned. 

• Access management plan. Access management is an important consideration as left turn 

movements into and out of driveways would be restricted by the proposed center-running transit 

guideway. As a matter of priority, the reassignment of vehicles currently undertaking these 

movements needs to be properly quantified and the impact assessed on the surrounding road 

network and intersection operations, particularly the increase in U-turn movements. Also, while some 

segments of the corridor meet appropriate access management standards already, others do not. 

Eliminating driveways, which are too close together, too close to intersections, or simply 

unnecessary, is an important priority. 
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• Friction effects of private driveways. These need to be included in future traffic modeling to fully 

assess the impact of reducing the traffic lanes from three to two lanes in each direction along the 

Core Corridor. Locations where there are likely to be significant influence of movement along 

Maryland Parkway by movement into and out of driveways need to be identified and mitigation in the 

form of new exclusive right turn lanes should be considered. Impacts of increasing land use 

densities relating to transit oriented development (TOD) also need to be included within future traffic 

modeling. 

• Traffic signal operations. Traffic signals along the entire right-of-way may need to be replaced and 

retimed. Traffic signal priority should be given to the new transit service where appropriate, and the 

impact of this priority should be fully evaluated. 

• Alternative crosswalk design. Pedestrian crossing locations result in delays to traffic along 

Maryland Parkway, particularly near the university where large uncontrolled volumes of pedestrians 

cross the street. Controlling these crosswalk locations with a HAWK signal or similar would more 

effectively share priority between the conflicting vehicle and pedestrian movements. 

• Alternative intersection design. In the Core Corridor, intersections will need to be redesigned to 

accommodate transit vehicles in dedicated lanes. Automobile turning movements should not be 

allowed to conflict with transit vehicle operations.  

• Transit system integration. Multimodal transfer points along the entire corridor should be reviewed 

to ensure that station design, intersection design, and transit timings provide the most convenient 

and safe access for all transit users. 

12.2.4. Funding Sources 

Transit agencies generally rely on a combination of Federal, state, and/or local funds to pay for capital 

investments and system-wide operations and maintenance (O&M). Chapter 11 summarized potential funding 

options for the transit alternatives on the Maryland Parkway Corridor. The chapter also summarized the 

amount of local funding likely to be needed. Further investigation into funding sources and the feasible 

amounts expected from each is required. 

12.2.5. Final Alignments to the North and South of the Core Corridor 

While the general alignment of the transit service was identified in downtown Las Vegas (in a northbound 

direction the service should serve the BTC then terminate to the east of the downtown core), the exact 

streets that the proposed transit service follows will need further analysis and investigation. Additionally, the 

connection to the airport will depend on the selected transit technology. If BRT is chosen, then these 

vehicles could relatively easily use the existing roadways to directly serve Terminal 1 at the airport as Route 

109 currently does. If the rail alternative is chosen, then it is unlikely that the service will extend beyond the 

Maryland Parkway and Russell Road intersection, with perhaps a pedestrian air-bridge connecting the 

southern terminus with Terminal 3 at the airport. 
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Appendices 
Appendix A - Conceptual design for LPA 

Appendix B - Capital cost estimates for LPA (BRT and Streetcar) 

Appendix C - List of supporting documents 
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Appendix A. LPA Conceptual Design 
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Appendix B. LPA Capital Cost Estimates 
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BRT Estimate: 
 

 
  

UNIT PRICE AMOUNT

Guideway & Track Elements

Transit Way Colored Portland Cement Concrete Pavement (7-inches) 61,952 SQYD $105 $6,504,960

Stations, Stops, Terminals, Intermodal

Transit Station (Center Platform) 26 EACH $500,000 $13,000,000

Transit Station (Side Platform) 14 EACH $350,000 $4,900,000

Sitework & Special Conditions

core corridor - Russell to Charleston

Removal of Sidewalk, Curb and Gutter 50,688 LINFT $24 $1,216,512

Removal of Median Island 7,071 SQYD $15 $106,065

Roadway Excavation 90,697 CUYD $15 $1,360,455

Pavement and Base Rehabilitation 27,225 LINFT $230 $6,261,750

Landscaping 1 LS $1,500,000 $1,500,000

Drop Inlet - Drainage item 40 EACH $10,000 $400,000

Class A Concrete Curb and Gutter (Type 4) 37,405 LINFT $12 $448,860

Class A Concrete Sidewalk (4-Inch) 381,384 SQFT $3 $1,144,152

downtown streets (north of Charleston)

Roadway Excavation 23,029 CUYD $15 $345,435

Pavement and Base Rehabilitation 7,449 LINFT $230 $1,713,270

Class A Concrete Curb and Gutter (Type 4) 14,897 LINFT $12 $178,764

Class A Concrete Sidewalk (4-Inch) 74,485 SQFT $3 $223,455

Whole system length

Traffic Control 1 LS $2,000,000 $2,000,000

Signing and Striping 7 MILE $30,000 $210,000

Utility Relocation (ALLOWANCE & SUBJECT TO SIGNIFICANT CHANGE) 1 LS $10,000,000 $10,000,000

Systems

Traffic Signal Modifications 1 LS $2,500,000 $2,500,000

ROW, Land, Existing Improvements

Right of Way Acquisition - Major Intersections 67,596 SQFT $125 $8,449,500

Right of Way Acquisition 90,488 SQFT $100 $9,048,800

Vehicles

Bus Rapid Transit 11 EACH $1,200,000 $13,200,000

SUB-TOTAL $84,711,978

Professional Services (10% of Subtotal excluding ROW) 1 LS $6,721,368 $6,721,368

Mobilization (5% of Subtotal excluding ROW) 1 LS $3,360,684 $3,360,684

 TOTAL $94,794,030

Final Submittal Contingencies (30%) $28,438,209

GRAND TOTAL $123,232,239

Assumptions:
Drop inlets occur every 1/4 mile on each side of the street

Average of 60' width for pavement on Maryland

Average of 60' width for pavement on downtown section (see below)

Assumptions for downtown streets
1st Street and Main Street do not require any roadway construction

Gass Street, Bridger and Ogden require reconstruction

DESCRIPTION UNIT
ENGINEER'S ESTIMATETOTAL 

QUANTITY
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Streetcar Estimate: 
 

 

UNIT PRICE AMOUNT

Guideway & Track Elements

Rail Track: Embedded (reinforced) 73,604 TKFT $750 $55,203,000

Turnouts 2 EACH $96,000 $192,000

Crossovers 7 EACH $500,000 $3,500,000

Stations, Stops, Terminals, Intermodal

Transit Station (Center Platform) 26 EACH $600,000 $15,600,000

Transit Station (Side Platform) 14 EACH $400,000 $5,600,000

Support Facilities: Yards, Shops, Admin. Bldgs

Maintenance Facility 1 LS $11,000,000 $11,000,000

Sitework & Special Conditions

core corridor - Russell to Charleston

Removal of Sidewalk, Curb and Gutter 50,688 LINFT $24 $1,216,512

Removal of Median Island 7,071 SQYD $15 $106,065

Roadway Excavation 90,697 CUYD $15 $1,360,455

Pavement and Base Rehabilitation 27,225 LINFT $230 $6,261,750

Landscaping 1 LS $1,500,000 $1,500,000

Drop Inlet - Drainage item 40 EACH $10,000 $400,000

Class A Concrete Curb and Gutter (Type 4) 37,405 LINFT $12 $448,860

Class A Concrete Sidewalk (4-Inch) 381,384 SQFT $3 $1,144,152

downtown streets (north of Charleston)

Roadway Excavation 23,029 CUYD $15 $345,435

Pavement and Base Rehabilitation 7,449 LINFT $230 $1,713,270

Class A Concrete Curb and Gutter (Type 4) 14,897 LINFT $12 $178,764

Class A Concrete Sidewalk (4-Inch) 74,485 SQFT $3 $223,455

Whole system length

Traffic Control 1 LS $2,000,000 $2,000,000

Signing and Striping 7 MILE $30,000 $210,000

Utility Relocation (ALLOWANCE & SUBJECT TO SIGNIFICANT CHANGE) 1 LS $10,000,000 $10,000,000

Systems

Traffic Signal Modifications & Communications 1 LS $3,000,000 $3,000,000

OCS poles / Contact wire 73,604 LF $200 $14,720,800
Traction Power Supply: Sub Stations 7 EACH $1,000,000 $7,000,000

Pre-Operation (start up, safety checks, etc.) 1 LS $6,500,000 $6,500,000

ROW, Land, Existing Improvements

Right of Way Acquisition - Major intersections 67,596 SQFT $125 $8,449,500

Right of Way Acquisition 90,488 SQFT $100 $9,048,800

Vehicles

Streetcar 11 EACH $4,000,000 $44,000,000

SUB-TOTAL $210,922,818

Professional Services (15% of Subtotal excluding ROW) 1 LS $29,013,678 $29,013,678

Mobilization (5% of Subtotal excluding ROW) 1 LS $9,671,226 $9,671,226

 TOTAL $249,607,722

Final Submittal Contingencies (30%) $74,882,317

GRAND TOTAL $324,490,039

Assumptions:

Drop inlets occur every 1/4 mile on each side of the street

Average of 60' width for pavement on Maryland ($3.50 per SF)

Average of 60' width for pavement on downtown section ($3.50 per SF)

Assumptions for downtown streets

1st Street and Main Street do not require any roadway construction

Gass Street, Bridger and Ogden require reconstruction (12 inches)

UNIT
ENGINEER'S ESTIMATE

DESCRIPTION
TOTAL 

QUANTITY



Maryland Parkway Alternatives Analysis 

 
 
 

 

Atkins I Cambridge Systematics I RCG Economics   
 

Appendix C. List of supporting documents 

Document reference # and title: 

 

2.1 Market Assessment Technical Memorandum 

2.2 Purpose & Need Technical Memorandum (Full and Summary Versions) 

2.4 Initial Alternatives and Screening Technical Memorandum 

3.1.1 Socioeconomic Forecasts Report 

3.2.1.1 Model Methodology FTA Presentation 

3.2.1.4 Alternatives Evaluation Modeling Technical Memorandum 

3.2.1.5 Alternatives Detail Evaluation Modeling of LPA Technical Memorandum 

3.2.2.3 Ridership Survey Results Technical Memorandum 

3.3.1 Natural & Social Environmental Screening Report 

3.4.1 LPA Concept Design 

3.4.2 Renderings 

3.4.4 Technical Considerations Report 

3.5.1 Capital Costs Methodology Report 

3.5.2 LPA Capital Cost Estimates 

3.5.3 O & M Costs Methodology Technical Memorandum #1 

3.5.4 O & M Costs Methodology Technical Memorandum #2 - LPA 

3.5.5 Funding Options Technical Memorandum 

4.2 Northern & Southern Alignments Technical Memorandum 

4.3 Core Corridor Stations Technical Memorandum 

4.4 Alignment & Station Locations Technical Memorandum 

4.5 Downtown BTC Alignment Technical Memorandum 

4.6 Filling Airport to SSTT Gap / Southern Alignment Technical Memorandum 

5.1 Public Involvement Plan 

5.5 Public Engagement No1 Technical Memorandum 

5.6 Public Engagement No2 Technical Memorandum 

5.7 Public Engagement No3 Technical Memorandum 
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