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1.0 INTRODUCTION 

The Regional Transportation Commission of Southern Nevada (RTC) is evaluating options for improving 
transit facilities and services in the Maryland Parkway Corridor, including analyzing various transit 
technologies such as Bus Rapid Transit (BRT), modern streetcar, or Light Rail Transit (LRT); guideway 
configuration (center-running, side-running); alignment; termini; number and location of stations; and 
other key characteristics.  Those elements will define a Locally-Preferred Alternative (LPA) for an 
Environmental Assessment (EA) that will be prepared for the project. 

The purpose of this report is to provide refinement of the LPA initially developed for the Maryland 
Parkway corridor through the AA process (Atkins, 2014), and to provide definitive answers to the 
undefined elements remaining at the end of that process, including: 

• Technology selection and guideway configuration 
• Downtown alignment and station locations 
• Airport alignment and station locations 

This report provides a summary of the refined LPA process and recommendations for a refined LPA for 
the EA.   

1.1 PROJECT BACKGROUND 

The Maryland Parkway corridor is a roughly 8.7-mile north-south corridor connecting Downtown Las 
Vegas and McCarran International Airport.  The corridor was first identified in the 2002 System Plan as a 
high priority, high travel demand corridor that is highly appropriate for premium transit service.  In fact, 
the Maryland Parkway corridor is the second last of ten premium transit corridors identified in the 2002 
plan to be developed, due in part to the difficulty of implementation.  The corridor is currently served by 
local bus Route 109 for 24 hours per day, seven days per week, with 15-minute headways during the 
majority of the service span, and with stations spaced an average of 0.25 mile apart.  The Route 109 buses 
operate in mixed flow traffic along the 6-lane arterial and are subject to the peak hour congestion that 
occurs at several of the major intersections where average daily traffic reaches levels of 35-40,000 
vehicles. Route 109 has the fourth highest ridership in the RTC system with daily ridership on the order of 
approximately 9,000 boardings per day.  A high percentage of current riders are transit dependent; a large 
percentage of the population in the corridor includes low income households and households with no 
automobiles.  Land use forecasts indicate expected growth in population and employment over the next 
25 years that will likely generate higher ridership and the need for improved transit service in the corridor.  
The intent is to implement premium transit service in the corridor that will reduce travel delay for the 
current riders and attract additional riders with more frequent service, higher speeds and reliability. 

1.2 INITIAL LOCALLY PREFERRED ALTERNATIVE 

The original Maryland Parkway Alternatives Analysis (AA) (Atkins, 2014) resulted in an initial LPA that was 
adopted by the RTC Board and included the following elements: 
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• Station locations – 0.33-mile average spacing 
• Alignments and Termini 

o North – serve BTC first, then downtown core area 
o Core corridor – Maryland Parkway: Charleston Blvd. to Russell Road 
o South – Russell/Maryland Parkway, with connection to airport 

• Guideway – Center-running in the core corridor 
• Travel lanes – 4 traffic lanes plus 2 transit lanes plus right turn lanes where required but 

maintain 6 traffic lanes where needed 
• Right-of-way (ROW) considerations – ROW acquisition at major intersections and at 

consolidated driveways to reduce right turn friction on through lanes where needed 
• Technology – BRT or rail (streetcar or LRT) 

The original AA (Atkins, 2014) studied the corridor and developed an initial LPA; however, there were 
numerous undefined elements in the original AA that would be needed for an EA analysis.  An early and 
very important part of this EA was the need to refine the initial LPA from the AA and establish the project 
definition, including the following undefined elements: 

1.   Refinement of downtown alignment  

2.   Extension from downtown to Las Vegas Medical District 

3.   Airport connection alignment and end-of-line station options 

4.   Rail or BRT technology selection 

5.   Station locations and station canopy design options 

6.   Refinement of center- or curbside-running guideway configuration including additional traffic 
operations analysis 

7.   Potential economic development opportunities associated with rail versus BRT 

8.   Refinement of capital and operation and maintenance (O&M) costs 

9.   Consideration of “Smart City” approaches to emerging mobility options and transit 
technologies 

10. Application of Complete Streets design principles and a multi-modal approach to the corridor, 
including consideration of motorists, transit patrons, pedestrians, and bicyclists 

1.3 LPA REFINEMENT DURING EA 

The objective of the analyses was to define a more specific LPA in order to ensure a focused EA process.  
This is consistent with recent Federal Transit Administration (FTA) guidance.  Consequently, extensive 
analyses (documented in separate technical memos and summarized in Appendix C) were completed from 
June 2015 through September 2016, to evaluate options, refine the LPA, and define the project to be 
addressed by this EA, with significant input from RTC, City of Las Vegas, Clark County, numerous corridor 
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stakeholders, and the general public.  This included development of conceptual design plans for the 
alignment on aerial base maps at 50-foot scale with station platform placement and cross sections 
including improved pedestrian/bicycle connections.   

Results of the Locally Preferred Alternative refinement analyses are provided below:  

1.  Refinement of Downtown alignment.   

The original AA process developed an initial LPA that identified an alignment through the downtown area 
that first served the BTC from the south (in a clockwise direction) using one of the east-west streets 
between Hoover Avenue and Garces Avenue to access Casino Center Boulevard and proceeding 
northward to Ogden Avenue/7th Street. This alignment was recommended in order to allow the high 
number of transfers at BTC to occur first before serving the rest of the downtown area. It would also 
simplify future extensions to the north to serve any future redevelopment of Cashman Field and to the 
east to serve additional downtown redevelopment opportunities and perhaps allow a future loop back to 
Maryland Parkway.   

As part of this EA process, RTC held several coordination meetings with the key stakeholders in June 
through September 2015 to update assumptions from the process and solicit input to refine the Locally 
Preferred Alternative.  On July 8, 2015, RTC staff and the Parsons team met with City of Las Vegas 
representatives who identified several new developments in the downtown area including 1,000 
residential units to be built along Fremont Street between 9th and 15th Streets.  The City representatives 
indicated a preference for the Maryland Parkway alignment to serve the proposed developments as well 
as more directly serve the Fremont Street experience and other developments in the east downtown area 
as a higher priority than possible future extensions to the north or east. 

Based on the City’s input and additional analysis, the LPA alignment was refined for the downtown area 
to respond to the City’s preferences by directing the Maryland Parkway alignment north to Carson Street, 
then turning west along Carson Street to Casino Center, then turning south along Casino Center to the 
Bonneville Transit Center (BTC) between Bonneville Avenue and Garces Avenue, as illustrated in Figure 1.  
Both BRT and LRT could use the existing dedicated center-running lanes on Casino Center; the LRT option 
would simply add embedded track and possibly overhead contact system (OCS) equipment and 
appurtenances. 
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Figure 1.  Las Vegas Downtown and Medical District Extension Alignments  

 
 

The Refined Locally Preferred Alternative alignment would more directly serve the larger Fremont Street 
area and future residential area.  It would also generate higher transit ridership; specifically, that 
alignment would produce 300 to 500 more daily boardings in the downtown area than the initial Locally 
Preferred Alternative alignment.  After further review and discussion, RTC and the City agreed that the 
refined Locally Preferred Alternative alignment is most appropriate.   

Analysis result and recommendation: the downtown alignment with the best travel time and ridership 
benefits uses Maryland Parkway to Carson Street, then to Casino Center, then to the BTC.  This alignment 
serves the largest population and employment base, including the Fremont Street experience area, 
multiple residential, office and commercial areas, and other planned development. It also has the 
potential to generate the highest transit ridership, making the project more cost effective. 

2. Extension from Downtown to Las Vegas Medical District 

Part of the Locally Preferred Alternative refinement analysis included extending the downtown alignment 
to include the Las Vegas Medical District as an “opportunity site” as identified in the Southern Nevada 
Strong Regional Plan (Southern Nevada Strong, 2015).  The Las Vegas Medical district is a key destination, 
as it includes the UMC, Valley Hospital, numerous complementary medical offices and facilities, as well as 
the University of Nevada Las Vegas (UNLV) Charleston campus and future home of the university’s medical 
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school. The area is currently served by the Charleston Boulevard Route 206 and Alta Drive Route 207. To 
the east of the Las Vegas Medical District are other medical facilities, including the Cleveland Clinic Lou 
Ruvo Center for Brain Health; institutional facilities, including the Clark County Government Center and 
RTC; entertainment venues, including the Smith Center for Performing Arts and Children’s discovery 
Museum, and retail with the Las Vegas Premium Outlets North Mall.  

In considering alternative ways of serving the downtown area and through discussions with the City, an 
extension of the Maryland Parkway service west approximately 1.5 miles to the Las Vegas Medical District 
was as a way to address some of the City’s goals for improved transit connections.  Specifically, the 
alignment would extend from the Bonneville Transit Center along Bonneville Boulevard/Alta Drive to 
Tonopah Drive, then proceed (in a one-way loop) south along Tonopah to Goldring Avenue, then proceed 
east to Shadow Lane, then proceed north to Alta Drive (Figure 2).  With this extension to the Las Vegas 
Medical District, stations would be located at Grand Central Parkway near the Las Vegas Premium Outlets 
North and Clark County Government Center; on Alta Drive between Martin L. King Boulevard and Shadow 
Lane; on Tonopah Drive at Palomino Lane; and on Shadow Lane near the UNLV campus, just north of 
Charleston Boulevard.  

Figure 2  Refined Locally Preferred Alternatives to Medical District 

 

The population and employment in the Las Vegas Medical District area and west of the Union Pacific 
Railroad (UPRR) mainline is similar in size to the downtown area as shown in Table 1. This extension of 
the Maryland Parkway service could provide more of a direct link between key destinations and would 
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generate significant additional transit ridership.  Based on available data, the larger service area would 
add 44 percent more population and 80 percent more employees that could be served by the high capacity 
transit service extension.  

Table 1.  Las Vegas Downtown and Medical District Population and Employment 

2014 data Total Dwelling Units Total Employment 
East of UPRR (Downtown) 8,872 22,770 
West of UPRR (Medical District) 3,872 18,311 

 

In addition, this extension between the Las Vegas Medical District and the Maryland Parkway service 
would provide key transit linkages between: 

• Downtown areas and the Las Vegas Medical District 

• Las Vegas Medical District and the main UNLV campus 

• Las Vegas Medical District and residences along the Maryland Parkway corridor 

• Maryland Parkway corridor and future LRT service envisioned by the City of Las Vegas along West 
Charleston Boulevard between downtown Las Vegas and Downtown Summerlin 

After further review and discussion, RTC and the City agreed that the Medical District extension should be 
incorporated into the Maryland Parkway corridor project.   

Analysis result and recommendation: addition of the Las Vegas Medical District adds only 1.5 miles of 
additional length and two minutes of additional travel time, but serves a significantly larger population 
and employment base, potentially serving higher transit ridership and increasing the project’s cost 
effectiveness. 

3. Airport connection alignment and end-of-line station options 

In the initial Locally Preferred Alternative presented in the Alternatives Analysis, the connection to the 
airport will depend on the selected transit technology. If BRT is chosen, then these vehicles could easily 
use the existing roadways to directly serve Terminal 1, as does Route 109 today. Otherwise, the 
southernmost station at Russell Road was identified as the terminus for either streetcar or LRT service, 
with a potential pedestrian bridge connection to the airport Terminal 3 parking structure. However, this 
connection was later discarded by Clark County Department of Aviation over access concerns.  

On July 7, 2015, RTC team met with Clark County Department of Aviation representatives who indicated 
that the initial Locally Preferred Alternative concept of a pedestrian bridge connection from the end-of-
line transit station across Russell Road and the airport circulation roadways into the Terminal 3 parking 
structure is not compatible with airport plans.  Further, the Department of Aviation indicated that a transit 
end-of-line station “inside the fence,” and adjacent to the airport circulation roadways (south of Russell 
Road) to connect directly with bus shuttles to the terminals is also not compatible with airport plans.   
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Rather, the Department of Aviation had identified a potential 23-acre multimodal transportation facility 
site (a former car rental lot) on Hacienda Avenue between Paradise Road and Swenson Street as a possible 
end-of-line station for Maryland Parkway rail service if that technology is selected (Figure 3).  The 
multimodal facility option would serve a variety of transportation services and move a portion of the 
airport transfers away from the “front doors” of Terminals 1 and 3, thereby reducing congestion.  
Although there is no defined timeline for specific siting and development of the multimodal center, the 
airport could include automated people mover connections or shuttle bus service between the 
multimodal facility site and Terminals 1 and 3; both options would require a transfer between the rail 
service and the connection to the airport.  Impacts of the multimodal facility option were not evaluated 
in this EA, but will be evaluated in the future if the option is selected. 

Figure 3.  Potential Airport End-of-Line Station - Multimodal Transportation Facility 

 

 

4. Rail or BRT technology selection 

The Maryland Parkway corridor is approximately 8.7 miles long and includes 24 station locations at an 
average spacing of 0.35-miles.  The corridor is planned as curbside-running, dedicated transitway allowing 
right-turns (i.e., mixed traffic operations), with exception to the Casino Center segment, which is planned 
for use of the existing center-running transitway.  More detailed discussion of the curbside- versus center-
running configuration in Section 2.2, Item 6. 
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The initial Locally Preferred Alternative identified either BRT or rail as appropriate technologies for 
implementation in the Maryland Parkway corridor.  The rail category included both LRT and modern 
streetcar (both typically referred to as “trams,” in European cities), which are nearly identical in terms of 
vehicle type, size, capacity, propulsion, system requirements, transitway configuration, and application in 
an urban environment.  Modern streetcar is the term typically applied to relatively short (1 to 5 miles) 
alignments with closely spaced (0.25-mile to 0.75-mile) stations and mixed traffic operation.  LRT is 
typically used to describe longer corridors with station spacing ranging from 0.5-mile to 1.5 miles, with a 
transitway configuration that can include exclusive ROW and/or mixed traffic operation.  Given the 
similarities in the two rail technologies, the length of the Maryland Parkway corridor, and the intended 
transitway configuration, LRT was identified as the most appropriate rail technology to be carried through 
the EA for further evaluation and comparison with the BRT option.     

The photos below (Figures 4 and 5) illustrate the similarities in LRT vehicles and modern streetcars, 
which typically range from 66 feet to 90 feet in length. However, streetcar vehicles are typically shorter 
than LRT, which would result in a shorter stop spacing.  Streetcars often have governors to limit their 
speeds to levels that are lower than typical LRT vehicles.  The capacity of both these vehicles is typically 
120-160 passengers (seated plus standing); a coupled 2-car train obviously has double the capacity or 
240-320 passengers.  In addition, LRT allows for more cars to be coupled together than streetcars. 
 

Figure 4.  Inekon Modern Streetcar Vehicle Interior and Exterior Views in Seattle 

  

Figure 5.  Siemens LRT Vehicle Interior and Exterior Views in Portland 
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BRT vehicles, such as the 60-foot articulated bus, currently operating on the Strip to Downtown Express 
(SDX) BRT corridor in Las Vegas (Figure 6) typically have capacity for 70-90 passengers (seated plus 
standing).  Single LRT vehicles thus have 40-60 percent more capacity than BRT vehicles; 2-car trains 
obviously carry twice as many passengers and thus have more flexibility for expansion as ridership grows 
over time.  The other notable benefit of rail, particularly coupled 2-car trains, is that they offer much more 
capacity than BRT vehicles and yet require only one driver/operator for that increased capacity.  A 2-car 
LRT train has the capacity of 3-4 BRT vehicles with only one operator, which is more cost effective. 

Figure 6 RTC SDX Center-running BRT 

 

As previously indicated, either BRT or LRT technology could accommodate the planned Maryland Parkway 
corridor configuration as well as the close station spacing.  Selection of the most appropriate transit 
technology for the corridor was based on comparisons of the two options using the following evaluation 
criteria: 

• Corridor Vision, Purpose and Need, which is the basis for all of the analysis and reflects how the 
selected technology should serve the corridor, including: 1) Improve mobility in the Maryland 
Parkway corridor and between Las Vegas Medical District, downtown Las Vegas, UNLV, the 
airport, and other key activity centers; 2) Enhance transit service to increase ridership by reducing 
travel time, improving reliability, and providing an attractive alternative to the automobile; 3) 
Make transportation infrastructure investments that catalyze redevelopment encourage new 
economic development in the corridor; and 4) Integrate transportation choices that maximize the 
capacity to move people and provide safe and convenient access for all users.   

As stated in the Corridor Vision, there is strong desire, demonstrated by recent planning efforts 
and stakeholder consensus, to transform the Maryland Parkway corridor from a 6 to 7 lane arterial 
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with relatively low-density development and local bus service, to a more vibrant, higher density 
urban corridor. This transformation is better oriented to and supported by premium transit 
service that will better serve the current transit dependent riders and attract riders who have a 
choice of travel mode.  The LRT investment would more closely align with each of these objectives 
than BRT, as explained in further detail below. 

• Ridership, which is the average weekday boardings from the regional travel demand model and 
annualized for the cost effectiveness comparison, including current and 2040 estimates. The 
results of ridership forecasts for the Maryland Parkway corridor technology options indicate 21 
percent higher initial ridership with LRT than BRT (16,100 versus 13,300 average daily boardings, 
respectively), with an additional increase over time of 23 percent higher ridership with LRT than 
BRT by 2040. 

• Capital cost, which is the total capital cost of implementation (hard and soft costs).  The results 
of capital cost estimates for the Maryland Parkway corridor indicate higher capital costs of LRT 
due to more expensive vehicles (although they have twice the useful life of BRT vehicles), the 
track and OCS requirements, and the somewhat larger and more complicated stations.  The LRT 
option has a capital cost of approximately $573 million and the BRT option has a capital cost of 
approximately $298 million in 2016 dollars. 

• Annual O&M cost, which is calculated based on annual hours of service and expected cost per 
hour.  The results for O&M cost estimates for the Maryland Parkway corridor technology options 
indicate higher O&M costs for LRT due to significant increases in frequencies (50 percent) with 
the new service, higher maintenance cost per vehicle revenue hour, and the additional costs of 
off-board fare collection and the cost of fare checkers.  The LRT option has an O&M cost of 
approximately $11.5 million per year and the BRT option has an O&M cost of approximately $7.2 
million per year in 2016 dollars.  The LRT O&M cost may be reduced if RTC privately contracts the 
service, similar to the current bus operations. 

• Cost effectiveness, which is calculated as the O&M cost per passenger. The results indicate very 
little difference in the cost effectiveness of LRT and BRT due to the higher ridership expected with 
LRT that would offset the higher O&M costs.  The LRT O&M cost per boarding is approximately 
$2.79 and the BRT O&M cost per boarding is $2.11.  The LRT cost effectiveness may be improved 
if RTC privately contracts the service, similar to the current bus operations. 

• Traffic impacts, as calculated in the operations analysis for the core and downtown segments of 
the corridor, for the side- and center-running transitway configurations in 2022 and 2040.  The 
results of the traffic analysis for the Maryland parkway corridor indicate minimal traffic impacts 
from the implementation of either curbside-running LRT or BRT, particularly with the identified 
mitigation measures, namely continued use of the curb-side lanes for right-turning vehicles, which 
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increases total capacity compared with center-running transit that completely eliminates two 
general purpose traffic lanes. 

• Transit-oriented development (TOD) and other economic development opportunities 
attributable to premium transit implementation.  The results from TOD and economic 
development attributable to BRT, modern streetcar, and LRT implementation indicate that LRT 
would generate a significantly higher level of TOD and economic development in the corridor than 
implementation of BRT.  Consequently, LRT would better serve the Maryland Parkway Corridor 
Vision. 

• Consistency with regional plans including the Transportation Investment Business Plan (RTC, 
2016), the Southern Nevada Strong Regional Plan (Southern Nevada Strong, 2015), and the Clark 
County Maryland Parkway Design Overlay District (Clark County, 2017). Either BRT or LRT in the 
Maryland Parkway corridor are consistent and fit with the regional plans. 

• Public preference as indicated in surveys and public input meetings.  The input received for the 
Maryland Parkway corridor technology options indicate that LRT is the preferred technology for 
the corridor. 

Table 2 summarizes the screening of the technology options for the Maryland Parkway corridor.  The RTC 
and the City of Las Vegas have identified other corridors for potential LRT implementation including the 
Las Vegas Strip resort corridor (from the airport to downtown Las Vegas) and Charleston Boulevard (from 
downtown Las Vegas to Downtown Summerlin).   

Table 2.  Technology Screening Analysis 

 Bus Rapid Transit(BRT) Light Rail Transit(LRT) 
Meets Corridor Vision, Purpose and Need Fair Best 
Average weekday ridership 2014/2040 13,300 / 16,800 16,100 / 20,700 
Capital cost (2016 $) $298M $573M 
Annual O&M cost (2016 $) * $7.2M $11.5M 
Cost effectiveness (O&M cost per boarding) $2.11 $2.79 
Traffic impacts Minimal Minimal 
Transit-oriented development and economic 
development Fair Best 
Consistency with regional plans Fair Best 
Public preference Fair Best 

*current Route 109 O&M cost is approximately $5.8M per year based on 15 minute peak headways 
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LRT serving the Maryland Parkway corridor could be readily coordinated with other LRT corridors in the 
future, including the opportunities for “one-seat ride” interlining of LRT vehicles along two or more 
corridors (e.g., Maryland Parkway and Charleston Boulevard). 

Analysis result and recommendation: Based on all the analysis, input received to date, consideration of 
various regional plans, and the screening criteria evaluation, LRT is the recommended technology for the 
Maryland Parkway corridor if sufficient funding is available to support its implementation.  If sufficient 
funding is not available to implement LRT, then BRT would be the second choice for implementation in 
the corridor.  Analysis of potential funding to support LRT is the subject of the Financial Plan for the 
Maryland Parkway project. 

5. Station locations and station canopy design options 

The 20 station locations identified in the initial Locally Preferred Alternative from the AA served the 7-
mile alignment from the BTC to the station at Maryland Parkway and Russell Road, with average 0.35-mile 
station spacing. During the Locally Preferred Alternative refinement phase of the EA, the alignment was 
extended as described above, additional station sites were added for a total of 24, and several station 
locations were modified slightly to optimize their physical fit, improve proximity to key destinations, and 
minimize their potential impacts in terms of adjacent business access. 

The specific station locations with all curbside-running platforms (except the center platform on Casino 
Center at Carson Street) include the following which are shown on Figure 7.  The station locations include:   

1. On Shadow Lane between Pinto Lane and Golding Ave – single side platform northbound; adjacent 
to UNLV’s Charleston Campus and future medical school and across the street from University 
Medical Center and Valley Hospital Medical Center. 

2. On Tonopah Drive at Palomino Lane – single side platform southbound; adjacent to Radiation 
Oncology Center of Nevada. 

3. On Alta Drive just east of Shadow Lane – dual side platforms eastbound and westbound. 

4. On Bonneville Avenue at Grand Central Parkway – dual side platforms; eastbound adjacent to 
Clark County Government Center and westbound adjacent to World Market Center. 

5. At Bonneville Transit Center – single side platform; westbound on Bonneville Avenue just west of 
S. 1st Street. 

6. At Bonneville Transit Center – single side platform; eastbound on Garces Avenue just east of South 
1st Street. 

7. On Carson Avenue - dual side platforms; eastbound and westbound at S. 4th Street  

8. On Carson Avenue – dual side platforms; eastbound and westbound at between S. 8th and 9th 
Streets. 
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Figure 7.   Project Corridor Map with Station Locations and 0.25-mile EA Study Area 
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9. On Carson Avenue – dual side platforms; eastbound at S. 13th Street and Maryland Parkway,
westbound on Maryland Parkway just south of Carson Avenue.

10. On Maryland Parkway – dual side platforms; northbound just north of Charleston Boulevard and
southbound just south of Charleston Boulevard.

11. On Maryland Parkway – dual side platforms; northbound and southbound just south of Oakey
Boulevard.

12. On Maryland Parkway – dual side platforms; northbound just north of Sahara Avenue and
southbound just south of Sahara Avenue.

13. On Maryland Parkway – dual side platforms; northbound just north of Karen Avenue and
southbound just south of Karen Avenue.

14. On Maryland Parkway – dual side platforms; northbound and southbound just south of Sunrise
Hospital main entrance.

15. On Maryland Parkway – dual side platforms; northbound just north of Desert Inn Road and
southbound just south of Desert Inn Road.

16. On Maryland Parkway – dual side platforms; northbound and southbound just north of Dumont
Boulevard.

17. On Maryland Parkway – dual side platforms; northbound just north of Katie Avenue and
southbound just south of Katie Avenue.

18. On Maryland Parkway – dual side platforms; northbound just north of Flamingo Road and
southbound just south of Flamingo Road.

19. On Maryland Parkway – dual side platforms; northbound just north of University Avenue and
southbound just south of University Avenue.

20. On Maryland Parkway – dual side platforms; northbound and southbound just south of University
Road.

21. On Maryland Parkway – dual side platforms; northbound just north of Tropicana Avenue and
southbound just south of Tropicana Avenue.

22. On Maryland Parkway – dual side platforms; northbound and southbound just north of Reno
Avenue.

23. On Maryland Parkway – dual side platforms; northbound just north of Hacienda Avenue and
southbound just south of Hacienda Avenue.

24. On Maryland Parkway – dual side platforms; northbound and southbound just north of Russell
Road.
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As part of the Locally Preferred Alternative refinement effort, alternative station canopy/shelter design 
concepts were developed, as shown in Figure 8, that indicate the designs would fit naturally into the 
streetscape, similar to the BRT stations that occur along various downtown Las Vegas streets.  A 
preferred design concept will be selected by RTC based on stakeholder and public input during 
subsequent design development phases. 

Figure 8.   Conceptual Station Designs 
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Analysis result and recommendation: the 24 identified station locations will provide a high level of access 
and will serve all major activity centers throughout the corridor.  The station locations will also have 
improved pedestrian and bicycle access to/from the adjoining neighborhoods.  The station design 
concepts will be refined through subsequent stages of design development. Public input and preferences 
will be solicited throughout the design process.  With their larger size and more substantial appearance, 
the LRT station design concepts offer more opportunity to help transform the urban design character of 
the corridor as part of the vision to create a more vibrant, accessible, and economically viable community 
within the Las Vegas valley. 

6. Refinement of center-running and curbside-running dedicated transitway configurations including
additional traffic analysis

Currently, local bus Route 109 operates in the curbside general-purpose traffic lanes throughout the 
corridor, including in the core corridor segment along Maryland Parkway between Charleston Boulevard 
and Russell Road.  In the initial Locally Preferred Alternative developed during the AA, the center-running 
configuration was identified as the preferred option in the core corridor, both for the BRT and LRT options, 
as shown below in Figure 9.  The center-running configuration would convert the two-center general-
purpose traffic lanes to dedicated transit lanes, reducing the roadway capacity to two general purpose 
travel lanes in each direction, as illustrated in the typical section and rendering below.  A benefit of the 
center running configuration would be dedicated lanes for the LRT or BRT.  The initial Locally Preferred 
Alternative also identified the need for additional right-turn lanes at each of the major intersections in the 
core corridor to provide sufficient traffic capacity and level of service (LOS). 

Figure 9.  Center-running Configuration 
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During the course of the Locally Preferred Alternative refinement and conceptual design, Clark County 
Public Works Department (CCPW) expressed concern about the center-running configuration and the loss 
of roadway capacity and reduction in LOS.  The CCPW requested analysis of a curbside-running 
configuration in the core corridor to determine if it could satisfy the LRT or BRT operating requirements 
while also allowing increased roadway capacity and minimizing impacts to traffic operations. 

In response, a curbside-running configuration was developed that would dedicate the two-curbside 
general-purpose traffic lanes to transit lanes (one in each direction). While these lanes would be 
dedicated to transit operations, automobiles and other vehicles would still be able to use those lanes for 
right turning movements at minor intersections and driveways, as illustrated in the typical section and 
rendering in Figure 9. Similar applications of curbside-running transit lanes with allowances for right-
turn movements have been successfully implemented locally on other corridors, including Boulder 
Highway, Sahara Avenue, and Flamingo Road. This configuration on Maryland Parkway would also 
maintain two general purpose lanes in each direction.  As with the initial Locally Preferred Alternative, 
separate right-turn lanes would also be provided as needed at all major intersections outside (to the 
right) of the dedicated transit curb lanes (Figure 10).  

Figure 10.  Curbside-running Configuration 
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The curbside-running configuration addresses both traffic and transit operations in the corridor and helps 
demonstrate how both LRT and BRT can be accommodated with minimal impacts and with significant 
benefits in terms of higher transit ridership and helps traffic operations.  

• Existing Route 109 speed ranges from 9.5 to 10.5 mph (median speed 10.0 mph) 

• Curbside-running BRT median speed is 12.2 mph (nearly 22 percent faster than Route 109) 

• Center-running LRT median speed is 13.5 mph (nearly 35 percent faster than Route 109) 

• Curbside-running LRT median speed is 13.1 mph (nearly 30 percent faster than Route 109) 

• Curbside-running BRT ridership = 13,300 

• Center-running LRT ridership = 16,500 due to slightly faster speed 

• Curbside-running LRT ridership = 16,100 

The evaluation matrix in Table 3 and based on consideration of the eleven evaluation criteria, the 
curbside-running LRT option performs as well as center-running LRT option in terms of: 

• Transit service quality, 

• Transit travel time, 

• Ridership, 

• Economic development potential, 

• Urban/station design and corridor enhancement, 

• Pedestrian/bike connectivity improvements, and  
• Capital and O&M costs. 

The curbside-running LRT option performs better than center-running LRT option in terms of: 

• Curbside-running does not restrict left-turns the way center-running does,  

• Curbside-running requires slightly less station space than center-running, 
• Better traffic operations/LOS with shared use of transit lanes for right-turns, 

• Less ROW required, and  
• Direct pedestrian access, particularly in terms of ADA accessibility, with the adjacent sidewalk.  In 

addition, some transit riders may be uncomfortable waiting on an island in the middle of the 
street on center-running station platforms. 

The curbside-running LRT option has slightly slower travel speed due to right-turning vehicles also using 
the curb lane, and therefore, slightly lower ridership, than the center-running LRT option. However, the 
additional traffic capacity available with the curbside-running option makes it more attractive and 
acceptable to Clark County.  In addition, at most, if not all, major intersections, additional right-turn lanes 
will be provided to accommodate the higher numbers of turning vehicles and minimize impact from 
queued vehicles on transit operations and associated travel delay.   
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Table 3.  Side- versus Center-running Configuration Analysis 

Alternatives Considered 

Center-running 
LRT with 4 

General Purpose 
Lanes 

Curbside-running 
LRT with 4 

General Purpose 
Lanes  

Curbside-running 
BRT with 4 

General Purpose 
Lanes 

Existing Bus 
Route 109 

Evaluation Criteria Value Rating Value Rating Value Rating Value Rating 

Transit Service Quality Good 3 Good 3 Good 3 Fair 2 
Traffic Operations Quality 
(level of service - current/2040) E/F 1 D/E 2 D/E 2 D/E 2 

Transit travel time: BTC to Russell 
Road (minutes) 29.1 3 31.8 3 40.8 2 44.0 1 

Average Daily Transit Ridership 16,500 3 16,100 3 13.300 3 9,000 2 

Additional Right-of-way Required (ac) 3.23 1 2.70 2 2.70 2 0 3 

Average Station Spacing (mile) 0.35 3 0.35 3 0.35 3 0.25 3 
Peak Headway (minutes/vehicles per 
hour) 10/6 3 10/6 3 10/5 3 15/4 2 

Capital Cost - from Medical District to 
Russell Rd $573M 2 $573M 2 $298M 3 $0 3 

Annual O&M cost - from Medical 
District to Russell Rd $11.5M 1 $11.5M 1 $7.2M 2 $5.8M 3 

Economic Development Potential Good 3 Good 3 Fair 2 Poor 1 

Pedestrian/Bicycle Accommodations Good 3 Good 3 Good 3 Poor 1 

Overall Rating SCORE: 26 SCORE: 28 SCORE: 27 SCORE: 23 
Ratings: 3 = High/Good;  
2 = Medium/Fair; 1 = Low/Poor 

Analysis result and recommendation: As shown in the evaluation matrix, the curbside-running LRT 
configuration received the highest evaluation score, closely followed by the center-running LRT option 
and curbside-running BRT option.  Given the CCPW’s primary concern with traffic operations and 
maintaining sufficient LOS for traffic operations, the Public Works Department prefers the curbside-
running configuration.  RTC determined that the curbside-running configuration is appropriate for the 
core corridor and most of the remaining corridor.  The only exception is the center-running segment on 
Casino Center Boulevard between Carson Avenue and Garces Avenue, where the new high capacity transit 
service would use the existing center-running SDX lanes.  The complete corridor traffic operations analysis 
is detailed in a separate technical memorandum. Figure 10 illustrates how the curbside-running LRT would 
appear near The Boulevard Mall. 
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7. Potential economic development opportunities associated with BRT vs rail

Potential economic development opportunities in the Maryland Parkway corridor that might be 
associated with BRT versus LRT were evaluated by analyzing similar corridors in various cities where either 
technology has been implemented.  The analysis included an extensive literature search of previous 
studies that considered market and physical development outcomes. 

Market-Value Outcomes 

Economic development can be measured in many ways. One is by evaluating how the market responds 
to the presence of transportation investments, such as rail stations. Higher values closer to stations imply 
market capitalization of economic benefits, which can occur only when economic activity increases. 
Various measures of market value include property value effects near transit stations, effect of transit 
attracting jobs, and the effect of transit accessibility on market rents and property values.  The current 
evidence is clear that rail-based (LRT and modern streetcar) implementations tend to not only generate 
higher job share increases and higher rental prices than BRT, but also that these effects extend farther 
outward from LRT stations than from BRT stations.  In other words, the most positive (75 percent of the 
increase in) market effects of rail typically extend as far as 1.5 miles from the line; whereas, the same 
most positive (75 percent of the increase in) market effects of BRT typically extend only as far as 0.12-mile 
from the line.  So, the overall market-value outcomes associated with rail are considerably greater than 
those associated with BRT. 

Physical Development Outcomes 

There is a growing body of evidence on the physical development outcomes of BRT, LRT, and streetcar 
transit (SCT) systems. The most sweeping assessment of BRT-LRT-streetcar related development is offered 
by the Institute for Transportation and Development Policy (Hook, Lotshaw, and Weinstock, 2013).  Their 
key findings include: 

• BRT, streetcar and LRT all leverage significant TOD investment.  Cleveland’s HealthLine BRT and
Portland’s MAX Blue Line LRT leveraged the most overall TOD investment of all the corridors
studied — $5.8 billion and $6.6 billion, respectively. Yet, because the HealthLine BRT cost
significantly less to build than the MAX Blue Line LRT, Cleveland’s HealthLine BRT leveraged
approximately 31 times more TOD investment per dollar spent on transit than Portland’s MAX
Blue Line LRT.

• Both BRT and LRT can leverage many times more TOD investment than they cost.  Of the 21
corridors studied, 14 leveraged greater than $1 of TOD investment per $1 of transit (funds) spent.
Five of them were BRT, four of them were LRT, two were streetcars, and three were improved
bus (non-BRT) corridors.
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More recently, the LA Metro Gold Line Foothill Extension LRT involved a $3 billion transportation 
investment that generated $7 billion in development investment along the line.  The Phoenix LRT 
investment of $1 billion generated $8.9 billion development investment proximate to the route.  Clearly, 
LRT implementation has a very strong influence in helping to transform corridors into more vibrant, 
accessible, and economically viable communities. 

Physical development results associated with transit investment depend on the economic health of the 
corridor to begin with. Cleveland’s HealthLine, for instance, connects downtown to the medical centers 
east of downtown and is one of the strongest corridors in the metropolitan area. Because the Institute for 
Transportation and Development Policy study did not employ controls, there is no way of knowing 
whether the investment that occurred would have happened regardless of the transit investment. It is 
important to note that these are not cause-and-effect outcomes. Some, most, or all investment near 
transit stations may have occurred anyway, or may have merely located near stations rather than 
elsewhere in the metropolitan area resulting in no net development gain. This is an area of future 
research. 

Moreover, the differences in investment outcomes are based substantially on where transit goes and how 
it is aligned. In the United States (U.S.), streetcar systems are found only in downtowns. They run relatively 
short stretches in existing travel lanes in high-value real estate environments, so their costs are low while 
collateral development is high. Whether modern streetcars will be successful modes serving the vast 
distances BRT and LRT cover has not been tested.  For its part, BRT has the advantage of also being built 
in existing travel lanes at relatively low cost. LRT systems are not only the most expensive to construct, 
but if they are co-located within freight rail corridors or along freeways or freeway/expressway medians, 
their opportunities to stimulate collateral private investment will be diminished. 

Application to Maryland Parkway 

There may be nothing comparable to the Maryland Parkway corridor with which to apply prior studies or 
the analysis presented herein. The anticipated high capacity transit line would connect a major 
international airport to one of the nation’s largest universities to one of the world’s premier tourist 
destinations. There are certainly transit systems connecting airports to major universities and/or 
downtowns, such as the LRT systems serving Los Angeles, Phoenix, Dallas, Minneapolis, and Salt Lake City, 
all are many times longer than the Maryland Parkway corridor.  The following observations are relevant. 

LRT Systems appear to perform best overall when serving regions. Analysis suggests that when LRT 
systems are integrated into the urban fabric rather than disconnected from it–for example by being built 
along freight rail lines or down the medians of major highways—they may affect new firm and job location 
to a greater extent than the other systems. For instance, LRT corridors captured the largest share of 
change in new office development after the Great Recession (51 percent) than BRT or SCT systems at 33 
percent and 34 percent, respectively. If the ultimate aim of the Las Vegas metropolitan area is to build a 
transit network connecting its suburbs to downtown, LRT may have greater promise for influencing 
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development patterns than the other modes. Based on the analysis, up to a quarter and perhaps more of 
a region’s new office development may occur along such a regional LRT corridor.  

Street Car Systems appear to perform best when serving mostly downtowns and nearby areas, such as in 
Portland, Seattle, Atlanta, Kansas City, Tucson, Cincinnati, and Tampa.   SCT systems enjoyed the highest 
market rent premiums for office, retail and multifamily apartment development, as well as the highest 
annualized change in jobs among the three systems; but they also have the smallest service areas, limited 
to the most densely developed and highest value landscapes of the metropolitan area they serve. If the 
transit decision anticipates serving only the Maryland Parkway area with no expansion regionally, the SCT 
system may be the preferred option. 

BRT Systems perform well in terms of their association with market rents and annual average job growth 
in their corridors. But when compared to LRT systems they did not perform as well in influencing 
development patterns and when compared to SCT systems, do not fare as well in terms of rent premiums 
and annualized average job change. On the other hand, they are often the least expensive mode to build, 
so their benefit to cost outcomes may exceed those of SCT and LRT.  

Framework for Deliberations 

The key to selecting a particular type of transit for the Maryland Parkway corridor is providing an 
appropriate framework.  Transit systems are designed to maximize ridership given constraints of property 
ownership patterns, land-use planning decisions, terrain, funding, and other considerations. Transit works 
best when the corridors serve areas of higher urban densities, mixed uses, connections with other 
transportation opportunities, and other factors. Other studies have identified six key elements for transit 
planning and investment deliberations: 

• Accessibility. Transit systems must connect people and workers from where they start a journey
to where they end it. This seems simplistic but as we noted in Part 1 much of the San Diego Trolley
passes through large sections where neither people nor workers are served.

• Growth and demand. Although it may seem obvious, there must be growth of some form
(whether economic or population—they are not synonymous) to justify transit investment.

• Positive physical conditions. Transit facilities must not impose on prospective riders physical
barriers such as unattractive neighborhood characteristics such as low income, high
unemployment, and crime; along with physical barriers to transit stations.

• Positive social conditions. Likewise, there must be a positive social milieu that also does not
discourage riders from accessing transit.

• Land. It should go without saying that land sufficient for development or redevelopment needs
to be available. Local redevelopment agencies can play an important role in this respect.
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• Local government commitment. Through various means, local government needs to be a partner 
to facilitate the success of investments in transit. This can range from changes in land-use plans 
and codes to providing modest relief from development decision processes and fees to being a 
partner.  

The literature search indicates that various cities have realized the highest economic development and 
TOD implementation with rail corridors, and to a lesser degree, with BRT corridors.  However, it is 
important to note that the analysis does not establish causation.  That is, although there are statistical 
associations between transit investments and economic development outcomes, the analysis does not 
conclusively say that transit investments caused the outcomes. In choosing between options, what seems 
to matter most is maximizing accessibility between origins and destinations, taking best advantage of 
growth and demand, minimizing physical and social barriers, assuring a sufficient supply of buildable land 
along corridors and within station areas, and facilitating private sector investment through public-private 
partnerships.  The role of transit investments is thus to facilitate and grow underlying economies; this is 
part of the Maryland Parkway Coalition’s vision for the corridor.   

Maryland Parkway Design Overlay District  

Recognizing the relationships between land development and high capacity transit investments, Clark 
County recently created the Maryland Parkway Design Overlay as a supplement to the underlying zoning 
district regulations. The intent of the overlay is to implement and encourage design standards and 
incentives for transit-oriented, walkable, and sustainable development and redevelopment of properties 
within the Maryland Parkway Design Overlay District (Clark County, 2017).  

The components of the Maryland Parkway Design Overlay District are consistent with the Southern 
Nevada Strong Regional Plan (Southern Nevada Strong, 2015), the Maryland Parkway Implementation 
Strategy Plan (Southern Nevada Strong Date, 2014), and the Clark County Comprehensive Master Plan 
(Clark County Department of Comprehensive Planning, 2015).  The Design Overlay District offers good 
incentives for private redevelopment, new economic development, and TOD that will, in concert with 
transit investment, achieve the corridor vision for higher density, mixed-use development served by 
premium transit.   

Analysis result and recommendation: The analysis of various BRT, LRT, and streetcar corridors around 
the U.S. indicates no direct causality between transit technology implementation alone and higher levels 
of economic development, increased density, and TOD.  However, there is ample evidence that high 
capacity transit implementation supports other measures to encourage such development to different 
degrees, and that LRT and streetcar technologies generate significantly higher development levels than 
BRT.  Consequently, LRT technology implementation would best support the new economic development 
and TOD envisioned in the Maryland Parkway corridor vision, the project purpose and need, and the Clark 
County Design Overlay District.  LRT implementation in the Maryland Parkway corridor will also help to 
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transform the area into a more vibrant, accessible and economically viable community within the Las 
Vegas valley, as desired by the stakeholders and the general public. 

If LRT could not be implemented, at least initially, then BRT should be considered, as BRT systems typically 
perform well in terms of their association with market rents and annual average job growth in their 
corridors and provide high benefits compared to their much lower cost.  

8. Refinement of Capital and O&M costs

Table 4 includes the capital and O&M costs for the initial Locally Preferred Alternative from the AA 
identified for the BRT and rail-based options for the 7-mile, 20 station corridor.  It also includes the capital 
and O&M costs from the refined Locally Preferred Alternative from this EA for the 8.7-mile, 24 station 
corridor, with explanation of how they were derived in the following sections. 

Table 4.  Initial LPA and Refined LPA Capital and O&M Costs 

BRT LRT 

AA Capital Cost (2014 dollars) $123.2M $324.5M 

AA O&M Cost (2014 dollars) $6.9M/year $10.9M/year 

Refined LPA Capital Cost (2016 dollars) $297.8M $573.5M 

Refined LPA O&M Cost/year (2016 dollars) $7.2M/year $11.5M/year 

Sources: Maryland Parkway AA (Atkins, 2014 and Parsons, 2016) 

By escalating the capital costs to 2016 dollars, the initial Locally Preferred Alternative capital cost for BRT 
was $18.9 million per mile and for rail was $49.9 million per mile.  The refined Locally Preferred Alternative 
capital cost for BRT is $34.2 million per mile and the capital cost for LRT is $65.9 million per mile, based 
on more detailed project definition, additional design effort, and recent BRT and LRT experience in other 
U.S. projects.    

The analysis below includes the methodology used to develop conceptual level capital costs and O&M 
costs for the refined Locally Preferred Alternative for the full 8.7-mile corridor extending from the Las 
Vegas Medical District through the Downtown area, along Maryland Parkway between Charleston 
Boulevard and Russell Road, with a total of 24 station locations.     

Capital Cost Estimation Methodology 

Capital costs are one-time, up-front costs associated with the construction and implementation of a 
project.  The capital costs are expressed in current year (2016) dollars and are escalated, by means of an 
annual inflation factor, to YOE dollars to provide realistic estimates of what the project will actually cost 
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to implement, depending on the timing of construction.  The Maryland Parkway improvements are 
currently estimated to be constructed by 2022.   

The methodology used to estimate the capital costs for the Maryland Parkway BRT and LRT Build 
Alternatives included the following steps: 

• Identify BRT and LRT elements for curbside-running dedicated transitway configuration

• Determine appropriate capital cost categories for each BRT and LRT element per FTA guidance

• Determine conceptual unit cost for each element/category based on current costs and recent
experience

• Calculate capital costs in 2016 dollars

• Escalate capital costs to YOE dollars, assuming 3.5 percent per year escalation

Parsons developed order of magnitude estimates for the Maryland Parkway transit project based on the 
conceptual design plans developed to date. Costs were based on RS Means Building Construction Cost 
Data 2016, Nevada historical roadway costs and subcontract quote data, as well as Parsons’ recent 
experience on similar rail and BRT projects in the U.S., and input from RTC and its Program Management 
consultant.  Labor and equipment rates were taken from the Nevada Division of Labor 2015-2016 
publications.  The Maryland Parkway corridor capital cost estimates were developed with Parsons’ 
standard construction cost estimating spreadsheets.  Additional items such as vehicles, ROW, professional 
services, and financing costs were added to the construction cost estimates, along with unallocated 
contingency. 

Quantities were derived from the design plans where possible and limited field checks.  Parametric 
quantities from similar projects were used in the absence of detailed design plans. These estimates have 
been prepared using best practices, skill, and care typical of similar projects and estimating standards. 
They will be refined during subsequent phases of design development. 

The construction cost estimates include all of the civil elements (utilities, drainage, grading, pavement 
removal, etc.), general conditions, required demolition work, roadway, track, systems and station costs, 
plus 25 percent contingency.  The study team added 30 percent support costs (including professional 
services, design/engineering, agency administration, program management and construction 
management) to the construction totals, plus the cost of ROW and vehicles, as well as an O&M facility for 
the LRT option since RTC currently does not have the necessary facility.  The construction estimates also 
include a significant budget for landscape/streetscape improvements that support the corridor vision. 

Capital Cost Elements 

The primary capital cost elements include: 
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 Running ways – curbside-running lanes dedicated for BRT or LRT operations.  The dedicated BRT/LRT 
lanes are generally 12 feet wide. The running ways include reconstruction of the existing curbside 
general-purpose traffic lanes, including grading, base course and steel-reinforced concrete 
pavement, as well as curb and gutter replacement.  The LRT running ways include embedded track, 
switches and turnouts as required, and noise and vibration dampening. 

 Stations – the 24 stations for both technologies considered include split platforms on the far side of 
each intersection location (i.e., two platforms per station location) with the exception of one 
platform on either side of the BTC (on Bonneville Avenue and on Garces Avenue) and one platform 
at two locations along the one-way track segments on Tonopah and Shadow Lane in the Medical 
District, for a total of 44 platforms.   

 Sitework improvements include required demolition, utility relocations, landscape and streetscape 
improvements, and pedestrian/bicycle access to the stations. 

 Vehicles – the required number of BRT or LRT vehicles is based on the operating plan; a total of 14 
new 60-foot buses or 11 new LRT vehicles would be required, including a 20 percent spare vehicle 
ratio (i.e., 20 percent of the peak vehicle requirement). 

 Systems – includes Transit Signal Priority (TSP) technology and traffic signal coordination to improve 
operations and reduce transit travel time; this is applicable at most intersections within the City of 
Las Vegas and at the minor intersections along Maryland Parkway.  Systems also include 
communications and off-board fare collection for BRT and LRT, signals for the LRT option, as well as 
the OCS and traction power substations (TPSS) for electrical propulsion of the LRT vehicles. 

 Right-of-way – includes acquisition of additional land to accommodate all of the proposed transit 
improvements. 

Other costs typically included with capital construction costs are professional services, contingency, and 
financing charges as described below. 

FTA Standard Cost Codes (SCC) 

The Maryland Parkway corridor capital cost estimates were developed with Parsons’ standard 
construction cost estimating spreadsheets and converted to the FTA’s SCC format as required for all New 
Starts grant applications.  A simplified list of the applicable SCC categories is provided in Table 5 and 
explained below, with the cost elements included in each category.  The fully detailed SCC templates will 
be completed in later stages of project development. 

 

 

 



27 

Table 5.   FTA SCC 
SCC Capital Item 
10 Guideway and Track Elements 

10.02 Semi-exclusive Lanes (allows cross traffic) per lane mile for BRT 
10.04 Guideway: aerial structure for LRT near Terminal 1 
10.10 Track - embedded cost per track mile (curb lanes) for LRT 
10.12 Track - special (switches, turnouts) per track mile for LRT 
10.12 Track - vibration and noise dampening cost per track mile for LRT 

20 Stations (split/directional platforms) 
20.01 At-grade station platforms 
20.02 Aerial/elevated station platform at Terminal 1 for LRT 

30 Support Facilities (O&M Facilities, yards, shops, admin bldgs.) for LRT 
40 Sitework (demolition, utility relocations, landscape, ped/bike access) 
50 Systems (TSP, Communications, OCS/TPSS, fare collection) per track mile 

Construction Subtotal (10 - 50) 
60 ROW, Land, relocations 
70 Vehicles (including 20% spares) 

80 
Professional Services costs, design, legal, insurance, PM/CM (30% of 
items 10-50) 

90 Unallocated contingency (25% of items 10-70) 
100 Finance Charges 

Total capital cost (2016 dollars) 
 Source: FTA 

SCC 10 Guideway and Track Elements includes the curbside-running, dedicated BRT lanes or LRT 
guideway along the corridor.  The dedicated lanes for BRT and LRT are considered semi-exclusive by FTA’s 
definition in that they allow cross traffic and they are repurposed general purpose travel lanes within the 
street ROW.  The cost per unit assumption includes reconstruction of the repurposed general purpose 
lanes and the adjacent curb and gutter.   

SCC 20 Stations includes all of the BRT and LRT stations, which are split platforms on either side of the 
adjacent intersections for northbound and southbound buses or trains.  These costs include platforms, 
canopies, lighting, stationary and variable message signs, benches, trash containers, art, emergency 
telephones, ticket vending machines, landscaping, electrical connections, and materials.  SCC 20.01 is for at-
grade stations and 20.02 is for aerial/elevated stations such as the one anticipated adjacent to Terminal 1 at 
the airport.  The BRT station cost is estimated at approximately 2/3 of the cost of the LRT stations primarily 
due to shorter length. 

SCC 30 Support Facilities includes yards, shops, administration, operations and maintenance facilities.  For 
the BRT option, RTC’s existing maintenance facilities are considered sufficient to accommodate the 
additional BRT vehicles so no additional cost is included in this category.  However, the LRT option will 
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require a new O&M facility which will be located on RTC-owned land near the BTC, adjacent to the UPRR 
mainline tracks. 

SCC 40 Sitework & Special Conditions includes demolition, utility relocations, pedestrian/bike access, and 
landscape/streetscape improvements.  Given the current level of design completed for the project to 
date, the sitework cost is based on estimated conceptual level utility relocation costs and experience with 
similar projects.  The sitework costs are based on full reconstruction of the dedicated lanes, the depth of 
excavation expected, and potential effects on utility relocations, as well as the other improvements listed 
above.  The amount of sitework and cost required for the BRT option is estimated to be approximately 85 
percent of the sitework cost for the LRT option primarily due to shorter stations. 

SCC 50 Systems includes TSP, traffic signal improvements, and communications for the BRT option, plus 
offboard fare collection for BRT and LRT, as well as OCS and TPSS for the LRT electric propulsion system.  
The BRT systems cost is approximately half of the cost of the LRT systems requirements. 

SCC 60 ROW, land, existing improvement includes ROW acquisition and relocation costs.  The BRT and 
LRT improvements are expected to be made primarily within the existing ROW, but the current, 
conceptual level of design completed for the project to date identifies the need for acquisition of an 
additional 140,000 square feet or 3.2 acres of land to accommodate the alignment, station footprints, and 
TPSS sites.  The BRT ROW cost is $1 million lower than the LRT ROWcost because there are no TPSS sites 
required for BRT.  

SCC 70 Vehicles includes the BRT vehicles required to meet the service/operating plan.  The Vehicle cost 
is estimated at $1.125 million per 60-foot articulated bus, based on the expected bus to be purchased for 
the Maryland Parkway corridor and experience with similar projects.  The operating plan identified the 
need for a total of 14 BRT vehicles for the corridor, including spares.  The LRT vehicle cost is estimated at 
$4.5 million per LRT vehicle, based on recent sales in other cities.  The operating plan identified the need 
for a total of 11 LRT vehicles for the corridor, including spares. 

SCC 80 Professional Services includes project development, design, legal, permits, insurance, program 
management and construction management, testing and inspection.  Given the current, minimal level of 
design completed for the project to date, the Professional Services cost is assumed to be 30 percent of 
the Guideway, Stations, Support Facilities, Sitework and Systems costs (items 10 through 50), based on 
experience with similar projects. 

SCC 90 Unallocated Contingency includes non-defined contingency that cannot be assigned to the other 
SCC categories.  Given the current level of conceptual design completed for the project to date, the 
assumed unallocated contingency is 25 percent of the Guideway, Stations, Support Facilities, Sitework, 
Systems, ROW and Vehicle costs (items 10 through 70), based on experience with similar projects.  The 
contingency percentage will decline as additional design is completed and the line item capital costs are 
refined.  The contingency costs include unknown items that cannot be quantified at the current level of 
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design, increases in quantities, changes in standards or market conditions, environmental mitigation, 
changed field conditions, and change orders. 

SCC 100 Finance Charges includes all costs associated with construction bonding and other financing fees 
that may be incurred.  The Finance Charges are assumed to be 3 percent of the Guideway, Stations, 
Support Facilities, Sitework, Systems, ROW, and Vehicle costs (items 10 through 70), based on experience 
with similar projects and current/expected market conditions. 

The unit costs were derived from a variety of applicable sources, including recent project construction 
experience in other BRT and LRT corridors in the U.S.  Each of the unit costs and the associated quantities 
of each BRT and LRT element/category will be updated and refined at each step of the Project 
Development process as more detailed design is accomplished.  The cost estimates at this stage of project 
development are based on a basic application of the SCC codes.  A more rigorous and refined breakdown 
of capital costs using the detailed SCC template with sub-categories will be developed when preliminary 
engineering and final design are developed for the project, along with more specific quantities and unit 
costs. 

Conceptual Capital Cost Estimates 

Based on the methodology described above and using FTA’s SCC, capital cost estimates were developed 
for the BRT and LRT Build Alternatives.  The capital cost elements and unit costs were determined based 
on the planning and conceptual design completed to date, with estimates of lane and track miles, number 
of vehicles required, ROW acquisition needed, and the estimated amount of physical construction 
required.  More detailed cost estimates will be developed based on detailed quantities that will be 
available when additional engineering design is completed in future stages of the project development. 

The capital cost estimates for the Maryland Parkway corridor improvements for the BRT and LRT Build 
Alternatives to be carried forward were developed based on conceptual design drawings for the following 
elements: 

• Typical cross sections of alignment segments including dedicated BRT transit lanes with 
approximate levels of civil/physical improvements and all elements of site infrastructure. 

• Conceptual Station plans, including split platforms on opposite sides of the intersections, canopies, 
lighting, fare collection, benches, trash receptacles, stationary and variable message signs, art, 
landscaping, security cameras, and other materials.   

• Conceptual details of unique conditions in the corridor  

Table 6 provides the capital cost estimates for each of the two alternative technologies for the Maryland 
Parkway corridor.  As shown, the BRT alternative would cost approximately $298 million in 2016 dollars 
and the LRT alternative would cost approximately $574 million in 2016 dollars. 
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Table 6.  Maryland Parkway Corridor Capital Cost Estimates 

LRT 
Cost per unit 

LRT curbside-
running from 

Medical District to 
Russell Rd BRT 

Cost per 
unit 

BRT curbside-
running from 

Medical District 
to Russell Rd 

SCC Capital Item No. Cost 
N
o. Cost 

10 Guideway and Track Elements 

10.02 
Semi-exclusive Lanes (allows 
cross traffic) per lane mile  $ 2,715,000 17 $ 46,155,000 

10.04 Guideway: aerial structure $ 8,473,000 1 $ 8,473,000 

10.10 
Track – embedded; cost per 
track mile (curb lanes) $ 4,850,000 17 $ 82,450,000 

10.12 
Track - special (switches, 
turnouts) per track mile $ 399,500 17 $ 6,791,500 

10.12 
Track - vibration and noise 
dampening cost per track mile $ 404,500 17 $ 6,876,500 

20 Stations (split platforms) 
20.01 Stations - at-grade platforms $ 1,100,000 44 $ 48,400,000 $ 719,489 44 $ 31,657,500 

20.02 
Stations - aerial/elevated 
platform $ 2,462,000 1 $ 2,462,000 

30 

Support Facilities (O&M 
Facilities, yards, shops, admin. 
bldgs.)  $ 28,350,000 1 $ 28,350,000 

40 

Sitework (demolition, utility 
relocations, landscape, 
ped/bike access) $ 60,000,000 1 $ 60,000,000 $ 51,444,000 1 $ 51,444,000 

50 

Systems (TSP, 
Communications, overhead 
contact system / traction 
power substations, fare 
collection) per track mile $ 3,700,000 17 $ 62,900,000 $ 1,827, 824 17 $ 31,073,000 

Construction Subtotal (10 - 50) $ 306,703,000 $160,329,500 

60 
Right-of-way, Land, 
relocations $ 20,000,000 1 $ 20,000,000 $19,000,000 1 $ 19,000,000 

70 
Vehicles (including 20% 
spares) $ 4,500,000 11 $ 49,500,000 $ 1,125,000 14 $ 15,750,000 

80 
Prof. Services costs, design, 
legal, insurance, PM/CM  

(30% of 10-
50) $ 92,010,900 $ 48,098,850 

90 Unallocated contingency 
(25% of 10-

70) $ 94,050,750 $ 48,769,875 
100 Finance Charges (3% of 10-70) $ 11,286,090 $ 5,852,385 

Total capital cost (2016 
dollars) $ 573,550,740 $ 297,800,610 

Source: Parsons, 2016a 

The 2016 capital cost estimates were also escalated to determine YOE costs up to 2025; the project is 
currently anticipated to be built in 2020-2022.  The YOE estimates provide a more accurate estimate of 
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the actual construction costs and are required by FTA to determine the potential level of New Starts 
funding required to support the project implementation.  Actual construction and ROW costs may 
increase at a faster or slower pace, but application of an escalation factor provides a reasonable estimate 
of the YOE costs.   

Table 7 illustrates how the conceptual cost estimates will increase with the 3.5 percent per year escalation 
assumption that is suggested by FTA, based on a conservative expectation of construction cost increases.  
As shown, under this scenario, the BRT capital cost may increase by 23 percent to approximately $366 
million by 2022, or $42M per mile, and the LRT capital cost may increase by 23 percent to approximately 
$705 million by 2022, or $81 million per mile.   

Table 7.  Maryland Parkway Corridor Escalated Capital Costs at 3.5 Percent per Year 

Cost escalation at 3.5 
percent per year to YOE 

LRT Curbside-running BRT Curbside-running 

2016 $      573,550,740 $         297,800,610 

2017 $      593,625,016 $          308,223,631 
2018 $      614,401,891 $          319,011,458 
2019 $      635,905,958 $          330,176,859 
2020 $      658,162,666 $          341,733,050 

2021 $      681,198,359 $          353,693,706 

2022 $      705,040,302 $         366,072,986 
2023 $      729,716,713 $          378,885,541 
2024 $      755,256,798 $          392,146,534 
2025 $      781,690,786 $          405,871,663 

Total increase by 2022  $      131,489,562  $            68,272,376 
Source: Parsons, 2016 

Comparison with AA Capital Cost Estimates 

The capital cost estimates developed during the Maryland Parkway AA included BRT and rail (streetcar or 
LRT) options, albeit for a slightly shorter alignment (7 miles) than the alignment currently contemplated 
(8.7 miles).  Specifically, the Locally Preferred Alternative corridor did not include the Las Vegas Medical 
District, as it terminated at the BTC, nor did it include an extension beyond Maryland Parkway/Russell 
Road to the airport.  The total estimated capital cost for BRT was $123,232,239 and for LRT was 
$324,490,039 in 2014 dollars.  These estimates equate to $17.6 million per mile for BRT and $46.6 million 
per mile for streetcar/LRT.  By escalating these costs by 3.5 percent per year to 2016 dollars, the BRT cost 
per mile would be $18.9 million and the LRT cost per mile would be $49.9 million. 

In comparison, the current Maryland Parkway cost estimates detailed in the previous section are $34.2 
million per mile for BRT and $65.9 million per mile for LRT in 2016 dollars.  The current costs per mile are 
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approximately 81 percent higher for BRT and 32 percent higher for LRT than the AA estimates, which is 
appropriate given the additional conceptual design developed as part of the EA effort. 

Comparison with Other Agencies’ LRT Capital Costs per Mile 

As stated above, the LRT capital cost estimate for Maryland Parkway is $65.9 million per mile in 2016 
dollars; the project involves relatively simple roadway reconstruction and only one short elevated 
segment.  This is a reasonable estimate compared with other LRT projects built by other U.S. agencies 
since 2008 which have ranged from $46 million to $232 million per mile in 2016 dollars, depending on the 
overall project complexity (Table 8).   

In conclusion, the estimated costs per mile for the Maryland Parkway Build Alternatives appear 
reasonable.  The capital cost estimates will be further refined at each stage of design and engineering 
development. 

Every project was unique and many involved complex construction issues, high ROW costs and multiple 
bridges and/or tunnel segments all of which have a large impact on the cost per mile.  Construction costs 
and escalation rates also vary across the country, and if anything, were quite low during the recent Great 
Recession years.  The criterion used to judge the complexity was a basic understanding of the projects 
from published material and firsthand experience; specifically, the number/length of bridges and tunnels 
(as in Seattle and Los Angeles), complexity of construction (such as within an operating freeway ROW as 
in Los Angeles Gold Line), amount of ROW that was purchased, etc.  

These conditions were compared with more straightforward projects, such as several in Denver that 
certainly involved some bridges, but reflected a similar environment to Maryland Parkway with primarily 
at-grade alignment.  For example, the total length of LRT bridges/aerial segment on the I-225 line was 
about half of the bridge length on Southeast line, one of which crosses the 8-lane I-25.  Similarly, the 
Seattle line includes a significant tunnel under a portion of downtown (shared with buses) and a long 
elevated segment including the portion of the alignment going into SEA-TAC airport. So to some degree, 
the assessment is qualitative, but it is the best available until the Maryland Parkway design is advanced 
with more details.  

The group of 12 relatively straightforward LRT projects in the table that are similar to Maryland Parkway 
have an average cost of $68.3 million per mile in 2016 dollars, compared with the full 25 projects that 
average $104 million per mile.  The conclusion is that the 2016 cost per mile of $65.9 million and the 2022 
escalated cost per mile of $81.0 million for Maryland Parkway are reasonable.  The capital cost estimates 
will be further refined at each stage of design and engineering development. 
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Table 8.  Other Agencies’ LRT Capital Costs per Mile 

City Project 

Revenue 
Service 

Date Owner 
Length 

(mi) 

Capital Cost - 
YOE 

(million$) 

Capital Cost 
per Mile YOE 

(million$) 

Capital 
Cost per 

Mile 2016 
(million$) 

Difficulty/ 
Complexity 

with 
structures 

Phoenix, AZ Starter Line Dec-08 Valley Metro 20.0  $ 1,400.00   $    70.00   $ 79.36   

Seattle, WA 
Link LRT South 
Segment Jul-09 Sound Transit 15.6  $ 2,570.00   $  164.74   $186.05  extensive 

Portland, OR 
MAX Green Line 
to Clackamas Sep-09 Tri-Met 8.3  $    575.70   $    69.36   $ 78.33   

Los Angeles, CA Gold Line East Nov-09 LAMTA 5.9  $    898.80   $  152.34   $172.04  extensive 

Dallas, TX 
Northwest/South
east lines Dec-10 DART 21.0  $ 1,406.00   $    66.95   $ 74.23   

Salt Lake City, 
UT Mid-Jordan line Aug-11 UTA 10.6  $    535.37   $    50.51   $ 54.10   

Norfolk, VA The Tide Aug-11 
Hampton 

Roads Transit 7.4  $    318.50   $    43.04   $ 46.11   
Los Angeles, CA Expo Line-Phase 1 Jun-12 LAMTA 8.6  $    978.90   $  113.83   $119.29  significant 

Denver, CO West Rail Line Apr-13 RTD 12.1  $    707.00   $    58.43   $ 60.31   
Salt Lake City, 
UT 

Green Line - 
Airport Extension Apr-13 TRAX 6.0  $    350.00   $    58.33   $ 60.21   

Salt Lake City, 
UT 

Blue Line - Draper 
Extension Aug-13 TRAX 3.8  $    193.64   $    50.96   $ 52.59   

Houston, TX North Line Dec-13 Metro 5.3  $    756.00   $  142.64   $147.22  extensive 
Minneapolis, 
MN Green Line Jun-14 Metro Transit 9.8  $    957.00   $    97.65   $ 99.13   
Dallas, TX Orange Line  Aug-14 DART 18.7  $ 2,000.00   $  106.95   $108.57  significant 

Portland, OR Milwaukie line Jun-15 Tri-Met 7.3  $ 1,228.00   $  168.22   $170.56  extensive 

Los Angeles, CA Expo Line-Phase 2 Jan-15 LAMTA 6.6  $ 1,511.20   $  228.97   $232.15  extreme 

Phoenix, AZ 
Central Mesa 
Extension Dec-15 Valley Metro 3.1  $    199.00   $    64.19   $ 65.09   

Houston, TX Southeast Line Dec-15 Metro 6.6  $    822.00   $  125.30   $127.05  significant 

Phoenix, AZ 
Northwest 
Extension Mar-16 Valley Metro 3.2  $    327.00   $  102.19   $102.19  significant 

Los Angeles, CA 
Gold Line 
extension May-16 LAMTA 11.3  $    957.00   $    84.69   $ 84.69   

Denver, CO I-225 Rail Line Nov-16 RTD 10.5  $    687.00   $    65.43   $ 65.43   

Charlotte, NC 
Blue Line 
Extension 2018 Lynx 9.3  $ 1,160.00   $  124.73   $117.57  significant 

Minneapolis, 
MN Southwest line 2019 Metro Transit 15.8  $ 1,650.00   $  104.43   $ 95.57  significant 

Denver, CO 
Southeast Rail 
Line Extension 2019 RTD 2.3  $    236.00   $  102.61   $ 93.90  significant 

Montgomery 
County, MD Purple Line 2020 MTA 16.3  $ 2,200.00   $  134.97   $119.92  significant 

  Average  of all 24 LRT projects     $  102.06   $104.47   

 
Average of 12 

LRT projects without significant issues   $    64.96   $ 68.30   
Source: multiple publications 
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O&M Cost Estimates 

LRT O&M costs are derived from a cost “build-up” model that estimates specific expense items based on 
peer system cost structures. Peers provide the best basis for constructing LRT costs as RTC does not 
currently operate rail service. Expenses are categorized into the four main cost classifications used in the 
National Transit Database (NTD) (FTA, 2016) reporting:  

• Vehicle Operations - activities that a transit agency requires to dispatch and run vehicles in 
revenue service.  

• Vehicle Maintenance - activities that ensure revenue vehicles and service vehicles are operable, 
cleaned, fueled, inspected, and repaired.  

• Non-Vehicle Maintenance - activities that ensure buildings, grounds and equipment (garages, 
passenger stations, shelters, and administration buildings), fare collection equipment, 
communications systems, track, structures, tunnels, and power systems are operable.  

• General administration - managerial activities that support the direct provision of transit service.  

The individual expense line items are based on the unit cost of a resource used (e.g., labor rate per job 
classification) times the level of resources needed.  The resource requirements are based on an associated 
input supply variable (i.e., revenue service hours, alignment length, number of stations served, etc.) times 
a peer-based productivity factor. 

BRT costs are initially derived using current RTC BRT costs. A cost build-up model may be required for FTA 
submissions and will need to be based on RTC’s current agreement with its service provider and their cost 
structures. This would help account for any differences between the existing BRT services and those 
proposed for the Maryland Parkway corridor. 

Table 9 presents the operating plan variables that determine the cost model input variables and Table 10 
summarizes these variables. 
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Table 9.  Operating Plan Variables 

Direction 

BRT LRT 

Off-Board Fare Pmt. On-Board Fare Pmt. 

Distance 
(miles) 

Travel Time 
(minutes) 

Distance 
(miles) 

Travel Time 
(minutes) 

Distance 
(miles) 

Travel Time 
(minutes) 

Southbound 
(Medical Center to 
Russell Rd 

9.44 48.11 9.44 54.78 7.92 36.60 

Northbound 
(Russell Rd to 
Medical Center) 

9.50 46.53 9.50 53.53 8.62 37.88 

Round Trip1 18.94 95.3 18.94 109.65 16.54 75.14 

Source: Nelson/Nygaard, 2016 
Notes: 1Round trip travel times include passenger boarding dwell time with EOL stations at the airport Terminal 
and Medical Center. 

Table 10.  Cost Model Input Variables 

Alternative 
Number 

of 
Stations1 

Round Trip 
Cycle Time 
(minutes)2 

Peak 
Vehicles in 
Operation 

Fleet 
Size3

Annual 
Revenue 

Service Hours 

Annual Revenue 
Service Miles 

LRT to Russell Rd 44 87 8 10 62,618 551,460 

BRT (Off-Board 
Fare Payment)  44 110 10 12 66,682 631,479 

BRT (On-Board 
Fare Payment) 44 127 11 14 75,442 631,479 

Source: Nelson/Nygaard, 2016 
Notes: 1Station count includes 5 one-way or EOL stations at the airport Terminal (EOL), Medical Center Loop (2), 
and BTC (2).  2Cycle Time includes 15 percent recovery/layover time. 3Fleet size includes 20 percent spare ratio. 

Table 11 summarizes the resulting O&M cost estimates for BRT and LRT. 
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Table 11.  LRT and BRT Estimated O&M Costs 

Alternative Estimated Annual O&M Cost Cost per 
Revenue Hour 

Cost Per Revenue 
Mile 

LRT to Russell Rd $11.5 million $219.23 $20.92 

BRT (Off-Board Fare 
Payment)  

$5.2 million  
$6.4 million (based on estimated 

revenue hours) 
$95.98 $8.24 

BRT (On-Board Fare 
Payment) 

$5.2 million 
$7.2 million (based on estimated 

revenue hours) 
$95.98 $8.24 

Source: Nelson/Nygaard, 2016 
Note: BRT costs per revenue hour and revenue mile are based on 2014 NTD data. 

The following points need to be considered when evaluating these estimates: 

• Many peer cities operate multiple rail lines, over much longer distances. This provides an
economy of scale with respect to fixed costs and those expenses that can allocated to the overall
system. The model’s high percent of costs in the non-vehicle maintenance category relative to the
peer may reflect this condition.

• RTC’s low-cost structure will help control costs, especially those in the non-vehicle maintenance
and general administration categories.

• While NTD reporting procedures attempt to provide consistent allocation of costs to the various
categories, the degree to which RTC shares resources (especially staff) between service units, may
result in lower costs being allocated to the Maryland Parkway service. This may be particularly
applicable to the sharing of facilities, general administration positions, and contracted services.

• Local labor markets and RTC’s policies on fringe benefits will impact the labor rates used in the
model.

• The job classifications and labor rates used in the model can be refined as further definition of
service operation becomes available.

• If RTC contracts for LRT operation, as it currently does for bus operations, the terms of its
agreement with its provider will impact and could reduce the cost structure.

• The model assumes additional services will be contracted for (internally within the agency or with
third-party firms) for security, fare enforcement etc.  These service cost line items need to be
verified and/or moved to additional line items and allocated to dedicated Maryland Parkway LRT
staff.
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Net Changes in O&M Costs 

As previously indicated, the current annual operation and maintenance cost for Route 109 is 
approximately $5.8 million, which is offset by approximately $3.1 million in farebox revenue for a net 
annual cost of $2.7 million.  The proposed LRT operations and maintenance cost is estimated at $11.5 
million per year, but the projected farebox revenue (based on higher forecast ridership) is approximately 
$5.4 million per year for a net annual cost of $5.9 million; this would be about $3.2 million per year higher 
than the current Route 109 net operations and maintenance cost.  Similarly, the BRT operation and 
maintenance cost is estimated at $7.2 million per year, but the projected farebox revenue is 
approximately $4.5 million for a net annual cost of $2.7 million; this is essentially the same net cost as the 
current Route 109.  The high farebox recovery ratio assumed here is based on experience with the existing 
Route 109 and the added cache or attractiveness of rail versus bus as evidenced in other cities. 

It is important to note that RTC may privately contract LRT operations and maintenance in the same way 
current bus and BRT operations and maintenance are contracted out to the private sector.  The result of 
current privatization has positions RTC’s transit system as one of the lowest bus operation and 
maintenance operation and maintenance cost operations in the United States (U.S.).  In the same way, 
privatizing LRT operations may produce lower operation and maintenance costs than those described 
above, making that choice even more cost effective.   

Analysis result and recommendation:  The capital and O&M cost estimates for BRT and LRT vary 
considerably for the Maryland Parkway, just as they do in corridors throughout the U.S.  They both 
represent a significant investment in high capacity transit that is justified in heavily traveled corridors like 
Maryland Parkway.  As discussed in previous sections, the LRT investment is approximately twice the BRT 
investment, but it attracts significantly higher ridership, enables more economic development and 
complementary TOD, and supports the Maryland Parkway vision and project purpose and need.  These 
estimates are based on the current level of design and operational planning completed to date and will 
continue to be refined throughout the project development process. 

9. Consideration of “Smart City” approaches to emerging transit technologies 

The RTC and its constituent local agencies are actively pursuing “Smart City” principles and systems to 
foster an environment for innovation and deployment of new transportation technologies.  A Smart City 
uses information and communication technologies and other means to improve quality of life, efficiency 
of city operations and services, and economic competitiveness, while ensuring that it meets the needs of 
present and future generations with respect to economic, social, and environmental considerations.  
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As a regional agency, RTC’s particular emphasis is on smart mobility, by achieving the best balance of 
public transportation, sustainable mobility, intelligent V2X infrastructure and systems, and traffic 
management.  In particular, the RTC is focusing on emerging transit technologies and business models to 
improve the public transportation system, including GPS-based TSP, LRT, driverless vehicles, and 
partnerships with ride-sharing companies like Uber and Lyft. In particular, driverless technologies 
continue to advance and the RTC will be monitoring the market for opportunities to implement such 
systems in driverless shuttles, buses, and LRT.  To improve safety and free up resources for increased 
service. Together, these pursuits are intended to provide residents and visitors with sustainable 
transportation choices that are affordable, equitable, and environmentally friendly, while also enhancing 
the customer experience 

Driverless automobiles - Connected autonomous vehicles (CAV), specifically driverless automobiles, have 
received lots of press in recent months but are still largely in the testing stages by Tesla, Apple, Google, 
and other firms.  The theory is that with autonomous vehicles, the existing roadway infrastructure, with 
improved systems technology, will be able to accommodate more vehicles, and the driving experience 
will be better and safer.  Of course, if the promise of CAV’s better driving experience places many more 
(albeit smarter, autonomous) vehicles on the existing, limited capacity roadway network, the result could 
be far worse traffic congestion and travel delay.  There are also myriad safety and liability/insurance issues 
that must be resolved before broad application of the concept is feasible.  Various experts predict that 
the arrival of CAV applications on a large scale is likely more than 10 years away, with perhaps 10 percent 
autonomous vehicles by 2025, and up to 80 percent autonomous vehicles by 2040.  The current issues of 
moving large numbers of people, particularly in the busiest corridors, will continue to challenge transit 
agencies like RTC for many years. 

Systems technology improvements – Various technology companies are focusing on the need for 
improved systems technology infrastructure to address the various CAV operational and safety issues.  For 
example, Panasonic Corporation, a global leader in smart and sustainable automotive and infrastructure 
technology solutions, recently established a partnership with the Colorado Department of Transportation 
(CDOT) to build a connected transportation program in which real-time data would be shared across 
vehicles, infrastructure and people to improve traffic management, safety and mobility on the road.  A 
trailblazer in building connected transport and developing smart cities in Japan, Panasonic will for the first 
time apply its integrated, intelligent automotive and traffic management technologies and other expertise 
to a connected transportation program in the U.S.  Working with CDOT and its other partners, Panasonic 
will focus first on connecting cars and the transportation system on I-70, one of the nation’s most 
challenging corridors, as part of the state’s RoadX program, CDOT’s investment in technology and systems 
with the aim of making roads crash-free, injury-free, and delay-free.  Other connected travel corridors will 
likely be developed based on this experience. 

Privatized first/last mile shared ride - There already is and will continue to be the need for LRT, BRT, and 
bus services to efficiently provide sufficient capacity for the large transit ridership demand in the busiest 
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travel corridors like Maryland Parkway.  But like other transit agencies, RTC is considering ways in which 
ride-sharing companies might provide better first-mile/last-mile connections to those premium transit 
corridors.  One such program that was recently instituted is the City of Centennial, Colorado’s 6-month, 
$500,000 demonstration program to subsidize residents’ Uber and Lyft connections to/from various LRT 
and bus stations that connect the city with the rest of the Denver metropolitan area.   

There may be similar opportunities for RTC to contract with Uber, Lyft, or other providers to provide 
convenient connections to high capacity transit corridors like Maryland Parkway by subsidizing the 
first/last mile trips and encouraging even higher transit usage.  However, it is important to note that Uber, 
Lyft, and other providers, while offering some advantages in certain contexts, cannot simply replace 
transit for the following three primary reasons: 

1. Uber and Lyft do not offer enough capacity – the number of cars required to replace the capacity
of a bus or LRT vehicle would cause major traffic congestion in heavily traveled corridors like
Maryland Parkway.  A recent report from San Francisco indicated that the transit agency has
concerns about the extremely large number of Uber and Lyft vehicles allowed to operate there are
adding to traffic congestion and impacting bus travel times.

2. Even lightly-used transit beats heavily-used ride-hailing services – even a mostly-empty transit
vehicle can use streets more efficiently than Uber cars.  A bus carrying about 10 passengers per
service hour is generally considered to be “low-performing, but that still is more efficient than ride-
hailing services.  For an Uber or Lyft driver to serve ten people per hour, it would mean the driver
would have to pick up a new passenger every six minutes, which is physically impossible in American
cities.

3. Demand for transit peaks at different times than demand for taxis – Uber and Lyft usage is
heaviest during evening and late night hours when transit typically runs less frequently.  Conversely, 
transit usage is heaviest during morning and afternoon peak commute hours and during other high
trip demand periods; not many people use Uber and Lyft for regular commuting.

In summary, transit and ride-hailing services can complement each other — especially at times or in places 
where transit service is not available or insufficient. But in heavily traveled corridors like Maryland 
Parkway, reliable transit service with sufficient capacity will continue to be very important for line-haul 
service trips. 

Driverless buses - Another option for first-mile/last-mile connections is the “autonomous bus” including 
driverless buses being developed by Mercedes, Tesla, Google, EasyMile, and Lutz that are in the early 
testing and application phases.  A driverless bus developed by French firm EasyMile will go into operation 
at the Bishop Ranch business park in San Ramon, California and a similar operation at Gardens by the Bay 
Park in Singapore in December 2016. The EZ10 is operated entirely autonomously and does not even have 
a steering wheel.  Other EZ10s have already been deployed in Finland, France, Italy, Spain, and 
Switzerland, and the firm hopes to have 100-200 EZ10 autonomous buses in operation by 2017.  

http://usa.streetsblog.org/2016/09/09/no-ubers-not-going-to-replace-buses-but-it-can-complement-them/
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The EZ10 is designed for first/last mile travel, such as between travel hubs and final destinations, or for 
looped routes within confined areas, like airports, city centers and business parks. For the time being, it 
will not be used on the road. It is already in full operation in a number of locations around the world and 
can accommodate 12 passengers as shown in Figure 11.  The EZ10 is fully electric and is powered by a 
lithium-ion battery, which can be fully charged in eight hours. This gives it up to 12 hours of operation and 
a range of up to 50 miles. It has an average cruising speed of up to 12 mph and a top speed of 25 mph. 

Figure 11.  EZ10 Autonomous Buses in Gelderland, Netherlands 

 

 

 

 

 

 

 

 

There is no special infrastructure required for the EZ10 to travel along, unlike with a tram or a train. 
Instead, a route or "virtual line" is created for the vehicle to follow and it can then repeat continually. The 
EZ10 uses a mix of localization navigation obstacle detection/avoidance technologies, including 
Differential Global Positioning System, Light Detection and Ranging, video and odometry sensors, to stay 
on course and negotiate hazards.  

However, the only AV transit buses in development/application so far are limited to 10-12 passengers 
(like the EZ10), with limited operating range, and their application has been in very small, campus-like 
(basically controlled, closed loop) settings, rather than on high traffic volume city streets.  While AV transit 
buses could reduce O&M costs for agencies like RTC by eliminating the need and cost of drivers, the 
limiting factors of capacity and range, as well as potential passenger discomfort and personal safety 
concerns of not having a transit agency driver onboard, will continue to be problematic for application in 
high ridership corridors like Maryland Parkway.   

Another option is to use driverless buses to provide door-to-door passenger service, similar to elderly and 
disabled “handi-ride” paratransit services in lieu of fixed route service.  But given the high volume of 
ridership demand in corridors like Maryland Parkway, this option would require a much larger number of 
vehicles that would add to the overall traffic volumes and be subject to the same traffic congestion as 
other vehicles.  This option would also have the issues of potential passenger discomfort and personal 
safety concerns of not having a transit agency driver onboard. 
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Analysis result and recommendation While there is much interest in the potential of connected and 
autonomous vehicles, including passenger cars, freight trucks, transit bus, and LRT systems it may be 
several years before the technology reaches maturity and becomes available in the U.S.  While driverless 
cars could be integrated into the transportation market, the technology cannot practically replace the 
capacity benefits from mass transit. Aside from the safety benefits driverless technologies may bring, 
increasing the number of passenger cars in a limited roadway network will ultimately result in higher levels 
of congestion and reduced travel speeds.   

Various experts are predicting that by 2025, perhaps up to 20 percent of all vehicles on the road will be 
autonomous and perhaps up to 80 percent by 2040.  Clearly, each increment/higher percentage of CAV's 
will allow the benefits of gaining more capacity from the existing roadway system with greater systems 
and safety control, shorter safe headways between cars, reduced crash potential, etc.  But until CAV's 
represent 100 percent of the driven vehicles, safety issues will persist and congestion levels will continue 
to increase, especially if more people are enticed out of transit and back into individual vehicles, even if 
they are driverless CAV's.   

RTC will continue monitoring the development and deployment of connected and autonomous 
technologies, particularly for transit systems, as they could potentially help improve safety and reduce 
operational costs, allowing the RTC to deploy resources toward expansion of service, increased 
frequencies, safety and security, and customer service.  

Similarly, for autonomous buses, it may be several years before the technology reaches maturity and 
becomes widely available in the U.S.  The currently limited capacity and speed of the autonomous buses 
also limits their application to first/last mile service to/from major transit hubs rather than directly serving 
high ridership demand line haul corridors like Maryland Parkway.  So, the emerging technology will be a 
twodouble-edged sword for the foreseeable future and not the immediate solution to the mobility needs 
in the Maryland Parkway corridor.  However, RTC can continue to pursue Smart City and smart mobility 
options as they become viable, particularly in support of RTC’s high capacity transit network serving the 
most heavily traveled corridors in the valley. 

Complete Streets Approach 

Throughout the LPA refinement process, the project corridor was evaluated in terms of Complete Streets 
principles and considered multimodal needs and improvements including high capacity transit service, 
pedestrian and bicycle access and facilities, and traffic operations.  Two technical studies reports were 
prepared for this effort titled Complete Streets Approach for Maryland Parkway (Parsons, 2017a) and 
Maryland Parkway Bicycle Facilities Options (Parsons, 2017b). 
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1.4 REFINED LOCALLY-PREFERRED ALTERNATIVE/ LRT BUILD ALTERNATIVE 

Based on the analyses described in the previous section, the Refined Locally Preferred Alternative for 
evaluation in this EA is defined as an 8.7-mile-long high capacity transit alignment, as depicted in the 
project corridor map in Figure 6, extending from the Las Vegas Medical District to the BTC, through 
downtown Las Vegas, and along Maryland Parkway to Sunrise Hospital, The Boulevard Mall, UNLV, and 
the airport, with the identified 24 station locations.  Station and canopy designs will continue to be refined 
through the design process.  The final end-of-line station location and guideway alignment is pending 
direction from the CCDOA. 

• An 8.7-mile high capacity transit alignment, as depicted in the project corridor map in Figure 1, 
extending from the Las Vegas Medical District to the B, through Downtown Las Vegas, and along 
Maryland Parkway to Sunrise Hospital, The Boulevard Mall, UNLV, and the airport, with the 
identified 24 station locations.  Station and canopy designs will continue to be refined through 
the design process.  The airport extension is supported by the additional ridership that would be 
generated; the final end-of-line station is pending direction from the CCDOA. 

• The extension of the corridor to include the Las Vegas Medical District is supported by the higher 
population/employment, particularly with the two major hospitals, numerous medical facilities 
and the university campus, the higher transit ridership, and the support for the City of Las Vegas’ 
plans and policies, as well as future extensions of LRT along Charleston Boulevard.  

• LRT is the preferred transit technology which would operate in a dedicated, curbside-running 
configuration that allows right-turning vehicles and maintains acceptable traffic levels of service.  
LRT is the clear first preference in terms of generating higher ridership, potential to generate 
higher levels of economic development and TOD, responding to stakeholder/public input, and 
meeting the corridor vision, goals and objectives, and project purpose and need.  However, if 
sufficient capital or operations funding cannot be established to implement LRT, then BRT is the 
second technology choice; it would also operate in dedicated curbside-running lanes.  Both 
technologies are expected to have approximately the same levels of minimal impact on identified 
resources given the similar footprint, as described within this document.   

• The higher capital and O&M costs of LRT are offset by the faster travel speeds, shorter travel 
times, higher ridership, and greater propensity to support significant economic development in 
support of the project vision, goals and objectives, and project purpose and need. 
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