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1 INTRODUCTION 
This guidebook is intended for state, regional and local agencies that are responsible for planning, 
funding and implementing the transportation network of which a passenger rail project is a part. 
The information included here recognizes that transportation networks are interconnected, multi-
modal systems, and introducing a major new service such as a new passenger rail line will have an 
effect on all transportation modes that connect to or intersect with the rail service.  

This guidebook describes and provides cost details on non-rail infrastructure improvements 
necessitated by new passenger rail service in order to mitigate rail project impacts on the 
surrounding transportation network, facilitate rail station access, and support transit-oriented 
development and broader community development objectives. In other words, it focuses on 
identifying the types of non-rail infrastructure projects necessitated by passenger rail 
implementation that are “outside the station and beyond the tracks”. 

While most agencies are able to estimate passenger rail costs for those project elements that are 
directly related to rail service, such as right-of-way acquisition, and design, engineering and 
construction of station and track facilities and infrastructure, determining the needs and costs for 
non-rail infrastructure necessary to support passenger rail service or mitigate its potential 
impacts is less straightforward. Agency roles and responsibilities, in terms of planning, funding 
and constructing non-rail infrastructure improvements, is also less clear. Additionally, much of 
the existing research and guidance regarding passenger rail implementation and station access 
has been written primarily for a rail project sponsor or transit agency audience.  

KEY ISSUES ADDRESSED IN THIS GUIDEBOOK 
One of the key issues addressed in this guidebook is the ability of both partner agencies and 
passenger rail project sponsors to identify and plan for non-rail infrastructure needs as early in 
the rail project development process as possible. Identifying impacts and necessary 
improvements early in rail project development enables agencies to coordinate their efforts and 
creates opportunities for cost effective project design and construction. It can also help minimize 
construction and other impacts on local communities and can result in a more fully functional 
project from the first day of service.    

It can be difficult to fully detail the range and scope of non-rail infrastructure needs during the 
early phases of rail project development due to uncertainties about the rail project scope or a lack 
of more detailed project engineering and design. To try and address this issue, this guidebook 
provides an overview of the most common types of non-rail infrastructure needs (and their costs) 
associated with different types of rail rights-of-way and stations.  

Communities that are able to engage in advance planning efforts can identify critical issues or 
areas of concern regarding new passenger rail infrastructure and service and can then work with 
regional or state agencies as well as rail project sponsors to obtain additional funding for further 
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planning, design and construction of non-rail infrastructure. State transportation departments 
(DOTs) and regional metropolitan planning organizations (MPOs) have an important role in 
helping local jurisdictions plan for and fund non-rail infrastructure associated with passenger rail 
implementation. They can also facilitate coordination between multiple agencies. 

AN OVERVIEW OF NON-RAIL INFRASTRUCTURE AND 
AGENCY ROLES AND RESPONSIBILITIES 
To assist in project planning and cost estimation, this guidebook separates non-rail infrastructure 
improvements into two basic categories: those related to rail rights-of way and those related to 
rail stations. 

Passenger Rail Rights-of-Way 
Although new passenger rail service provides a significant transportation improvement and 
benefit to the communities which it serves, it can also negatively impact other transportation 
modes within those communities. For example, the construction of new, at-grade rail facilities or 
the increase in rail operations on existing at-grade facilities can affect motor vehicle, bicycle, and 
pedestrian circulation and safety by introducing delays, barriers, or conflicts at key network 
crossings. New rail projects also can cause noise and visual impacts. Non-rail infrastructure 
improvements associated with rail rights-of-way include pedestrian, bicycle or vehicle 
overcrossings and undercrossings, intersection and traffic signal improvements, and visual and 
sound barriers or buffers.  

Passenger Rail Stations   
Non-rail infrastructure improvements related to station access focus on bicycle, pedestrian, 
transit and automobile connections that facilitate passenger movement to or from the station. 
Depending on the transportation mode used, improvements may be located within one-half mile 
or several miles of the station. Improvements may focus on safety and connectivity, local roadway 
access to new park-and-ride facilities, providing new transit connections, or improving the overall 
environment for bicyclists and pedestrians. Non-rail infrastructure projects related to 
development within station areas focus primarily on improving street connectivity and pedestrian 
and bicycle access between the rail station and adjacent land uses, street design, and the overall 
enhancement of public spaces. 

Ideally, planning and funding of non-rail infrastructure projects related to passenger rail 
implementation should be a joint effort between rail transit agencies and other local, regional and 
state agencies and stakeholders. While roles and responsibilities generally coincide with property 
lines and jurisdiction boundaries, there is a great deal of room for cooperation and negotiation 
between agencies regarding the implementation of non-rail infrastructure improvements.  

Agency Roles and Responsibilities 
Figure 1-1 provides a brief overview of the roles and responsibilities of various local, regional and 
state agencies that may be involved in planning and developing non-rail infrastructure related to 
passenger rail service. It is important to note that these are general descriptions, and that roles 
and responsibilities will vary depending on the particular circumstances and project. The 
subsequent chapters of this guidebook provide further details and case studies describing how 
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different agencies have worked together to identify and construct non-rail infrastructure projects 
related to passenger rail service.  

Figure 1-1 Agency Roles and Responsibilities 

Agency 
Key Roles and Responsibilities with Regard to New Passenger Rail 

Service and Associated Non-Rail Infrastructure 

Public Transit Agency  Operate and maintain public transit operations 
 Plan and fund future transit infrastructure projects, acts as project 

sponsor or project lead for new passenger rail projects 
 Establish transit service goals and policies  
 Develop service and design guidelines for partner agencies 

Local Jurisdiction 
(City/Town/County) – Planning or 
Community Development 
Department 

 Lead short- and long-range station area planning efforts 
 Develop recommendations for short- and long-term development, 

including multimodal networks and land use/zoning proposals  
 Develop and enforce zoning code/policies  

Local Jurisdiction 
(City/Town/County) – Public Works 
Department 

 Build and maintain local roadway, bicycle and pedestrian networks and 
other infrastructure (storm drains, sewer system, etc.)  

 Coordinate with planning department on integration of land use and 
transportation at local level 

State or Regional Transportation 
Agency (MPO/DOT) 

 Identify priority corridors as part of metropolitan transportation planning 
process and establish project and funding priorities 

 Develop short- and long-range funding plans  
 Apportion state and federal funding to local agencies and jurisdictions to 

fund transit projects or planning studies aligned with regional goals and 
objectives 

 Coordinate planning and project development efforts between multiple 
agencies 

HOW TO USE THIS GUIDEBOOK 
This guidebook is intended to help local, regional and state agencies identify non-rail 
infrastructure needs associated with passenger rail implementation and develop preliminary cost 
estimates in the initial stages of rail project development. By identifying infrastructure needs and 
developing a preliminary assessment of potential capital costs early on, agencies can then work 
together to identify additional financial resources and technical work required to mitigate 
potential rail project impacts and provide supportive infrastructure that fully leverages the 
public’s investment in passenger rail service.   

This guidebook identifies the most common types of non-rail infrastructure associated with 
passenger rail implementation and its costs. It presents a range of potential infrastructure costs 
and describes the circumstances that affect cost magnitudes. More specific cost estimates are 
beyond the scope of this guidebook however, since cost estimating is highly dependent on the 
specific scope of a project and local circumstances.  

In addition, the guidebook also provides a number of illustrative case studies from different 
communities in the U.S. These case studies provide real-world examples of the types of planning 
and non-rail infrastructure project development efforts communities have undertaken as a result 
of new passenger rail service.    
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Guidebook Overview 
Chapter 2 provides greater detail on the rail project development process and the typical roles 
played by different agencies. This information is intended to provide guidance to local, regional 
and state agencies so that they can work effectively with transit agencies (or other passenger rail 
project sponsors) to determine non-rail infrastructure needs related to passenger rail 
implementation as early as possible in rail project planning and development.   

Chapter 3 describes the three main types of passenger rail rights-of-way; the typical impacts 
caused by new rail rights-of-way or new passenger rail service on existing freight rail rights-of-
way; and the kinds of non-rail infrastructure projects that are used to mitigate right-of-way 
impacts. It also provides several illustrative case study examples that show how different 
communities have addressed rights-of-way impacts caused by new passenger rail service.   

Chapter 4 discusses planning for station access improvements and specific types of 
infrastructure improvements related to rail station access. It also discusses station area planning 
development, including non-rail infrastructure designed to support community development 
around passenger rail stations. It includes illustrative case studies throughout the chapter that 
provide additional cost and project details.  

Appendix A provides cost estimates for different types of projects, as well as guidance on 
developing more site- o r project-specific estimates. 

Appendix B presents a compilation of case studies that were analyzed to better understand non-
rail infrastructure related passenger rail implementation. Case study research and documentation 
was completed as the first research task undertaken in preparation of this guidebook.  

Appendix C provides a list of available station access and development guidelines as an 
additional resource for station area planning. 
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2 PLANNING FOR NON-RAIL 
INFRASTRUCTURE RELATED TO 
PASSENGER RAIL IMPLEMENTATION 

It is essential for partner agencies who are working with project sponsors on developing and 
implementing new passenger rail projects to understand the overall approach and phases of rail 
project development. This enables local, regional and state agencies to work effectively with 
transit agencies (or other project sponsors) to determine non-rail infrastructure needs related to 
passenger rail implementation as early as possible in rail project planning and development 
before a project’s scope and budget become too constrained.   

Because most passenger rail projects will apply for federal funding from the Federal Transit 
Administration’s (FTA) New Starts and Small Starts discretionary funding programs, this chapter 
focuses on describing the roles and responsibilities of partner agencies (particularly as they relate 
to the identification and development of complementary non-rail infrastructure) within the 
context of the New Starts project development process. It is important to note that the New Starts 
project development process was designed to be a “common sense” approach to problem solving 
that is consistent with the analysis and decision-making process for the development of any major 
capital transportation project.1 Consequently, this general project development approach should 
apply to any passenger rail project that constitutes a major capital investment.  

Finally, planned changes to FTA’s New Starts funding process as part of MAP-21 (Moving Ahead 
for Progress in the 21st Century) are briefly discussed in this chapter, as they modify and/or 
consolidate several pieces of the current process.  

PASSENGER RAIL PLANNING AND DEVELOPMENT PROCESS 
Most new passenger rail projects apply for FTA funding and consequently follow the project 
planning and development steps outlined for FTA New Starts projects. Even those projects that 
rely solely on state and local funding sources are likely to follow this general planning and project 
development process. As a rail project progresses through each of these steps, its scope and 
budget become increasingly defined and cost contingencies shrink. Project sponsors (generally 
the transit agency that will construct and operate the project) lead the project planning and 
development process, but work closely with state DOTs, regional MPOs, local jurisdictions, and 
the general public along the way.  

                                                
1 Federal Transit Administration, FTA Major Capital Investment Fact Sheet, New Starts Project Development, available at 
http://www.fta.dot.gov/12347_5221.html. 

http://www.fta.dot.gov/12347_5221.html
http://www.fta.dot.gov/12347_5221.html
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The responsibilities for implementing or funding various rail and non-rail project elements of a 
project will be determined throughout the project development process. Typically, however, local 
jurisdictions (municipalities, counties, townships, etc.) focus on infrastructure needs related to 
station access and potential impacts on local roadways, including pedestrian and bicycle facilities. 
They also are most likely to be involved in planning activities and the assessment of infrastructure 
needs related to transit oriented development. To the extent that a new passenger rail project 
affects state highways and other state-owned transportation facilities (as a result of either rail 
alignment impacts or station access and egress needs), state transportation agencies may also be 
directly involved in assessing non-rail infrastructure needs related to rail alignment impacts and 
station access and egress. MPOs are most likely to play a coordination and facilitation role 
between the sponsoring agency and its partners, and often provide funding for complementary 
non-rail infrastructure planning and project development activities.  

In any case, as the process continues, responsible agencies will need to be aware of the potential 
to create “connected actions” covered under the National Environmental Protection Act (NEPA).  
Simply stated, “connected actions” are segments or components of an overall project that could be 
broken out as separate projects; however, because they are dependent on the whole project for 
their justification they must be treated as part of the overall project for the purpose of 
environmental analysis. 

Figure 2-1 summarizes the New Starts project planning and development process and describes 
the typical roles and responsibilities of partner agencies, which could be local, regional and/or 
state agencies, particularly as they relate to planning for non-rail infrastructure needs related to 
passenger rail implementation. Although the project sponsor will also be responsible for 
identifying certain non-rail infrastructure needs and incorporating them into the rail project 
scope (particularly as part of the environmental review process), the focus here is on partner 
agencies who are most likely to identify and then design and implement roadway, bicycle, 
pedestrian, and connecting transit improvements or mitigations. 

Upcoming MAP-21 Changes 
On June 6, 2012, President Barack Obama signed into law the Moving Ahead for Progress in the 
21st Century (MAP-21) act, which will go into full effect on October 1, 2012. As a successor to 
SAFETEA-LU (Safe, Accountable, Flexible, Efficient Transportation Equity Act: A Legacy for 
Users, the current transportation spending bill), MAP-21 modifies and consolidates several 
aspects of the FTA (New Starts) funding process. The principal changes to the Fixed Guideway 
Capital Investment Grants project development process are as follows:   

 Eliminates the Alternatives Analysis requirement and instead relies on the review of 
alternatives performed during the metropolitan planning and environmental review 
processes (i.e., MPO-level project planning).  

 Creates the Project Development phase, during which the environmental review is 
completed. Project sponsors must complete this phase within two years, or seek an 
extension from FTA.  

 Reduces the number of FTA approval steps by consolidating Preliminary Engineering and 
Final Design into a single engineering step.  
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 Requires FTA to develop an expedited review process for determining the technical 
capacity of project sponsors to undertake the proposed project if they have recently and 
successfully completed at least one other new fixed guideway or core capacity project.2  

Since the FTA is still finalizing the new rules, the above changes to the process are presented 
below as notes clarifying the existing process.   The proposed changes to New Starts regulations 
do not impact the basic requirement for a thorough technical process that identifies all project 
impacts and infrastructure needs. 

 

 

                                                
2 Federal Transit Administration, FTA Major Capital Investment Fact Sheet (MAP-21), available at 
http://fta.dot.gov/documents/MAP-21_Fact_Sheet_-_Fixed_Guideway_Capital_Investment_Grants.pdf  

http://fta.dot.gov/documents/MAP-21_Fact_Sheet_-_Fixed_Guideway_Capital_Investment_Grants.pdf


GUIDEBOOK FOR ESTIMATING THE COST OF NON-RAIL INFRASTRUCTURE | 8-36, TASK 109 
NCHRP 

Nelson\Nygaard Consulting Associates Inc. | 2-4 

  Figure 2-1 Summary of Rail Project Planning and Development Process 

Rail Project Planning 
& Development 

Phases Key Elements Outcomes 
Partner Agency Roles & 

Responsibilities 

Non-Rail Infrastructure 
Planning & Project 

Development 

1. Systems Planning  Analysis of regional travel 
patterns and future needs 

 Identification of priority 
corridors, including key 
problems and their causes and 
potential solutions 

 Prioritization of corridors for 
further study and investment 
based on present and future 
transportation needs 

 Identification of priority 
corridors and potential modal 
alternatives that will address 
regional transportation issues 
and needs 

 Provide the basis for project-
level purpose and need in 
subsequent environmental 
review  

 Generally included as part of 
the metropolitan planning 
process which includes 
involvement of public, local 
jurisdictions and other 
stakeholders 

  MPO or DOT usually leads 
this phase in coordination with 
other agencies 

 Public, policymakers and 
elected officials establish goals 
and objectives used for 
corridor selection and 
prioritization 

 Planning for non-rail 
infrastructure may be minimal 
at this phase since a specific 
mode may not yet be selected 

 Once a priority corridor and 
potential modal alternatives 
are identified, the MPO, DOT 
and local jurisdictions can 
begin to identify the need for 
additional planning related to 
future station areas and 
coordination with the existing 
transportation network  

2. Alternatives  
Analysis (AA) 
Note:  
MAP-21 eliminates this 
requirement and 
instead relies on the 
review of alternatives 
performed during the 
MPO planning and 
environmental review 
process. 

 Refinement of project purpose 
and need, and development of  
specific goals and objectives 

 Development of a range of 
mode and alignment options 
within the specified corridor or 
subarea  

 Initial scoping, data collection 
and analysis, including 
ridership forecasts and 
financial plan  

 Evaluation of mode and 
alignment options, including 
costs, benefits and impacts 

 Federal NEPA review (and 
state environmental review, if 

 Selection of a Locally 
Preferred Alternative (LPA) 
that includes a preferred mode 
and general alignment 

 Development of an initial 
financial plan  

 If applying for New or Small 
Starts funding, obtain FTA 
approval to advance to 
Preliminary Engineering (PE) 
or Project Design (PD)  

 Important to have early and 
ongoing participation by a wide 
range of stakeholders, 
including MPO, DOT, local 
jurisdictions, and the public 

 Partner agencies and public 
participate in project scoping; 
provide input and information 
for data collection and 
analysis; participate on 
technical and other project 
advisory committees; assist 
with public and stakeholder 
engagement 

 MPO and DOT should work 
with  local jurisdictions to fund 
additional planning studies and 

 Because this is where the 
initial scope of the rail project 
is defined, AA provides a key 
opportunity to identify non-rail 
infrastructure needs related to 
passenger rail implementation 
that may be included in the 
scope of a rail project or be 
implemented as separate 
projects 

 Opportunity to identify potential 
roadway, bicycle, pedestrian 
and/or bus transit impacts or 
issues that may result in 
additional non-rail 
infrastructure planning or 
project development   
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Rail Project Planning 
& Development 

Phases Key Elements Outcomes 
Partner Agency Roles & 

Responsibilities 

Non-Rail Infrastructure 
Planning & Project 

Development 
required) may coincide with AA 
if the range of potential modes 
and alignments is limited due 
to existing land use and 
development patterns; 
otherwise, environmental 
review is conducted during the 
PE phase 
Note: Under MAP-21, NEPA 
work must be completed within 
two (2) years, or sponsors 
must seek an extension from 
FTA 

analyses for station areas or 
other technical issues related 
to rail alignment  

 MPO, DOT and local 
jurisdictions work with project 
sponsor to select LPA; MPO 
adopts LPA into Metropolitan 
or Regional Transportation 
Plan and Transportation 
Improvement Plan  

 Opportunity to identify need for 
additional planning studies that 
will occur outside of rail project 
development process, such as 
station area planning for 
access/egress improvements 
and transit-oriented 
development   
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Rail Project Planning 
& Development 

Phases Key Elements Outcomes 
Partner Agency Roles & 

Responsibilities 

Non-Rail Infrastructure 
Planning & Project 

Development 

3. Preliminary 
Engineering (PE) 
Note: MAP-21 
consolidates 
Preliminary 
Engineering (PE) and 
Final Design (FD) into 
a single step.  

 Refinement of project scope, 
budget, and schedule, and 
completion of federal (and 
state) environmental analysis   

 Includes: 
− Engineering surveys and 

studies to ascertain 
construction needs and 
requirements  

− Identification of all required 
real estate, utility, railroad 
and other third party 
agreements  

− Validation of capital as well 
as operating and 
maintenance costs  

− Design of all major or critical 
project elements to the level 
that no significant unknown 
impacts relative to their 
costs or schedule will result 

 Resolution of key issues that 
affect project budget and 
schedule, including safety 
issues, shared freight ROW, 
highway-railroad grade 
crossings, provisions for 
pedestrian and bicycle 
facilities, transit-airport 
interfaces, design of 
community fences, walls, noise 
barriers, utility relocation and 

 Final project scope, a highly 
accurate cost estimate, a 
project management plan, and 
a financial plan with the 
majority of local project funding 
committed 

 Completion of federal and 
state environmental review 
process  

 Completion of third-party 
agreements (utilities, 
interagency matters, public-
private partnerships, joint 
development, railroad and 
right-of-way issues)  

 If applying for New or Small 
Starts funding, obtain FTA 
approval to advance to Final 
Design (Note: this step will be 
voided when MAP-21 
becomes effective in October 
2012.) 

 Continued, active participation 
in project technical advisory 
and review committees, 
including scoping and 
completion of environmental 
review, including assistance 
with stakeholder and public 
engagement 

 Work with project sponsor to 
identify non-rail infrastructure 
projects to be included in rail 
project scope 

 For those non-rail 
infrastructure projects that are 
not included in the rail project 
scope, develop a separate 
project funding and 
implementation plan that is 
coordinated with rail project 
implementation  

 Work with project sponsor on 
station design and station area 
planning, including station 
access/egress 

 Non-rail infrastructure projects 
that are necessary for impact 
mitigation are determined 
during the environmental 
review process and then 
included in the rail project 
scope 

 Additional non-rail 
infrastructure needs, including 
those related to station access 
and egress, should be 
determined and either included 
in the project scope or carried 
forward as separate projects 

 Because the rail project scope 
and budget are close to final at 
the end of the PE phase, it is 
important that project sponsors 
and partner agencies identify 
all potential non-rail 
infrastructure projects that may 
need to be included in the 
project during this phase 
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Rail Project Planning 
& Development 

Phases Key Elements Outcomes 
Partner Agency Roles & 

Responsibilities 

Non-Rail Infrastructure 
Planning & Project 

Development 
planning, and wetland 
mitigation 

4. Final Design (FD) 
Note: MAP-21 
consolidates 
Preliminary 
Engineering (PE) and 
Final Design (FD) into 
a single step. 

 Final phase of project 
development prior to 
construction  

 Project sponsor prepares for 
construction, including utility 
relocation, right-of-way 
acquisition, development of 
detailed specifications, 
preparation of final 
construction plans, 
development of construction 
cost estimates, and 
development and/or solicitation 
of bid documents 

 Finalization and execution of 
third-party agreements 
required for completion and/or 
operation of the project, 
including agreements with 
railroads, public and private 
utilities, and other 
municipalities and 
governments 

 Finalization and coordination 
of other required permits 

 Preparation of final 
construction plans and detailed 
specification and bid 
documents 

 Finalization and 
implementation of third-party 
agreements 

 If federally funded project, FTA 
finalizes overall project cost 
and maximum federal grant 
amount; execute Full Funding 
Grant Agreement with FTA  

 Continue project development 
and implementation for non-rail 
infrastructure related to but 
separate from rail project 
scope 

 Work with project sponsor to 
develop and review 
construction documents, as 
needed 

 Finalize third-party 
agreements, as needed 

 Rail project scope and budget 
are finalized at end of this 
phase, including any non-rail 
infrastructure included as part 
of the rail project 

 Non-rail infrastructure projects 
being developed as separate, 
but coordinated projects 
continue and are coordinated 
with rail project construction 

Sources: FTA New Starts Project Planning & Development web site (http://www.fta.dot.gov/12347_5221.html); TCRP Legal Research Digest 30: Systems Planning Guidelines for Quality Transit Projects 
(http://onlinepubs.trb.org/onlinepubs/tcrp/tcrp_lrd_30.pdf); October 12, 2005 presentation made by Darin Allan to the AMPO Annual Conference (www.ampo.org/assets/71_darinallan.ppt)   

http://www.fta.dot.gov/12347_5221.html
http://onlinepubs.trb.org/onlinepubs/tcrp/tcrp_lrd_30.pdf
http://www.ampo.org/assets/71_darinallan.ppt
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SYSTEMS PLANNING 
During the Systems Planning phase, state and regional transportation agencies, with input from 
local jurisdictions, other stakeholders and the public, identify and prioritize corridors for further 
study and investment. This phase focuses on identifying regional transportation needs, problems 
with the regional transportation system and their causes, and potential solutions to those 
problems. Systems Planning is typically incorporated into the metropolitan or state 
transportation planning process.  

Depending on the corridor and its land use characteristics, the systems planning process may 
identify a range of potential modal investment options as candidates for further study. At this 
point, an investment in rail transit may be one potential option, and it may be premature for 
state, regional and local agencies to begin analyzing potential non-rail infrastructure needs 
associated with a particular type of passenger rail service. However, agencies should clearly 
identify the need for future planning related to analyzing rail project impacts on, and integration 
with regional and local transportation networks. Agencies should also account for the need for 
local station area planning, particularly with regard to station access and egress as well as transit-
oriented development.      

ALTERNATIVES ANALYSIS (AA)/PLANNING AND 
ENVIRONMENTAL PROCESSES 
In the AA phase, the modal and alignment options for a priority corridor identified in the Systems 
Planning phase are further developed and analyzed, and the project goals and objectives are 
further refined. This phase includes significant data collection and analysis. Different modes and 
alignments within a corridor are evaluated based on how well they meet the established goals and 
objectives for the project, as well as their projected performance based on a range of criteria, 
including costs, benefits, and impacts. A preferred mode and alignment (the Locally Preferred 
Alternative or LPA) is ultimately selected by state, regional and local agencies with significant 
input from the public and other stakeholders.      

The AA phase is an important initial step in what may ultimately develop into a new passenger 
rail project. Ideally, there is a high level of collaboration between the project sponsor and partner 
agencies, as well as with the public and other stakeholders, to identify issues related to potential 
modes, alignments, station types, and station locations. To the extent possible, the need for non-
rail infrastructure to either mitigate project impacts, facilitate integration with the existing 
transportation network, or support station access and egress should be clearly identified and 
incorporated into the evaluation of alternatives.   

MAP-21 eliminates this step, instead relying on prior alternatives analysis conducted by MPOs 
during their planning and environmental processes. Nevertheless, the above steps will be 
followed and documented through a NEPA document, rather than a standalone AA document.  

Non-Rail Infrastructure and Alternatives Analysis 
The key objective of AA is to fully scope and understand the range of issues and needs associated 
with the potential alternatives. Identifying possible non-rail infrastructure issues and needs in the 
AA phase enables project sponsors as well as their partners to better plan for and incorporate 
necessary non-rail infrastructure into a passenger rail project. It also enables partner agencies to 
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identify additional planning studies that may be necessary to support rail project development 
and integrate the new rail project into the existing transportation system. Proactive, upfront 
planning and analysis can help prevent “surprises” in later phases of project development.  

It may be difficult to fully detail the range and scope of non-rail infrastructure needs during the 
AA phase since there may still be a relatively high degree of uncertainty about the project scope or 
the need for more detailed engineering which typically takes place in subsequent phases. 
However, by detailing the general types and costs of non-rail infrastructure improvements that 
are associated with different rail alignments, station types and station locations, this guidebook 
should assist both project partners and sponsors in identifying and planning for non-rail 
infrastructure needs as early in the project development process as possible.    

PRELIMINARY ENGINEERING (PE) 
Once a Locally Preferred Alternative is selected and FTA approval is granted (for projects seeking 
New or Small Starts funding), the project moves into the PE phase. The objective of Preliminary 
Engineering is to “produce a solid project definition based on reliable estimates of costs, benefits, 
impacts, and risks.”3 This requires that engineering and design be completed such that the 
project’s scope, alignment and design features are definitive enough to enable a relatively high 
degree of certainty in project costs and implementation schedule. At the conclusion of PE, FTA 
determines the maximum amount of New Starts funding that may be awarded to a project after 
completion of final design.  

For most projects, required state and federal environmental review is completed during the PE 
phase. The environmental review analyzes the impacts of the proposed project and its alternatives 
on the surrounding community and its natural environment, including air and water quality, 
noise and vibration, historic and cultural resources, parklands, contaminated lands, traffic, 
displacement of residences and businesses, and community preservation.4 To the extent possible, 
mitigations are then developed to address identified impacts. 

Non-Rail Infrastructure and Preliminary Engineering 
During PE and environmental review, partner agencies should work closely with project sponsors 
on initial scoping and subsequent analysis of impacts and potential mitigations. Mitigations may 
include non-rail infrastructure projects that address specific project impacts (such as roadway or 
signal modifications or upgrades, or bicycle and pedestrian infrastructure). Such projects are then 
incorporated into the scope of the rail project and become the responsibility of the project 
sponsor for further design and construction. 

Efforts to identify non-rail infrastructure needs related to station access and egress and 
integration with the surrounding transportation network should also continue. Partner agencies 
should work closely with project sponsors to refine station designs and identify access and egress 
improvements to be included in the rail project or carried forward as separate but coordinated 
capital projects. For those projects not included in the scope of the rail project, the next step will 
be to identify funding for completion of design development and construction. It is important to 

                                                
3 Federal Transit Administration, FTA Major Capital Investment Fact Sheet, Preliminary Engineering, available at 
http://www.fta.dot.gov/12347_5221.html.  
4 TCRP Legal Research Digest 30: Systems Planning Guidelines for Quality Transit Projects, available at 
http://onlinepubs.trb.org/onlinepubs/tcrp/tcrp_lrd_30.pdf  

http://www.fta.dot.gov/12347_5221.html
http://onlinepubs.trb.org/onlinepubs/tcrp/tcrp_lrd_30.pdf
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note that the rail project scope, budget and schedule is close to final at the conclusion of PE; 
consequently, all non-rail infrastructure to be included in the rail project scope should be 
identified during this phase. 

Local jurisdictions may also need to update general plans, develop specific plans, and update or 
revise zoning codes for station areas. It is important to maintain ongoing collaboration and 
coordination with rail project sponsors throughout these efforts.  

MAP-21 consolidates Preliminary Engineering (PE) and Final Design (FD), below, into a single 
step.  

FINAL DESIGN 
As the last phase of project development prior to construction, Final Design is focused on 
preparing for construction, and any remaining uncertainties or risks are addressed during this 
phase. At the conclusion of Final Design, the rail project scope, budget, schedule, and funding 
plan are final.   

Relatively minor non-rail infrastructure needs may be included in the rail project scope at this 
point, but otherwise project design and scope are fixed. Non-rail infrastructure projects being 
undertaken as separate but coordinated projects continue with project development and eventual 
construction. 

CONCLUSION 
Ideally, non-rail infrastructure needs (in terms of their scope and costs) are identified in the AA 
phase of rail project planning and development, but no later than the PE phase. (Under MAP-21, 
non-rail infrastructure needs and associated costs should ideally be considered during the 
metropolitan planning and environmental review processes.) This is especially true for non-rail 
infrastructure elements that will ultimately be included within the scope of a passenger rail 
project, but is also true for non-rail infrastructure projects developed and ultimately constructed 
by partner agencies. In some cases, these complementary non-rail infrastructure projects may be 
constructed after a new passenger rail service begins operations due to funding constraints. 
However, identifying and planning for these types of projects early on in rail project development 
makes it more likely that additional funding sources can be identified sooner, resulting in better 
coordination with rail project implementation.   

The subsequent chapters of this guidebook discuss the typical non-rail infrastructure needs 
associated with different types of rail alignments or runningways as well as with different station 
types and areas. The general cost information provided in this guidebook can be used to make a 
preliminary assessment of the impacts of different passenger rail alternatives, or highlight issues 
that will require further study and analysis. This information is intended to assist both project 
partners and sponsors in identifying and planning for non-rail infrastructure needs as early in the 
project development process as possible.    
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3 NON-RAIL INFRASTRUCTURE 
RELATED TO PASSENGER RAIL 
RIGHTS-OF-WAY 

This chapter describes the three main types of passenger rail rights-of-way; the typical impacts 
caused by new rail rights-of-way or new passenger rail service on existing freight rail rights-of-
way; and the kinds of non-rail infrastructure projects that are used to mitigate right-of-way 
impacts. It also provides several illustrative case study examples that show how different 
communities have addressed rights-of-way impacts caused by new passenger rail service.   

While the addition of passenger rail service is designed to enhance mobility and provide a 
significant transportation benefit, new rail infrastructure can have unintended negative impacts 
on other modes of transportation.  For example, the construction of new, at-grade rail facilities or 
the increase in rail operations on existing at-grade facilities can affect automobile, bus transit, 
bicycle, and pedestrian circulation and safety by introducing delays, barriers, or conflicts at key 
network crossings. New rail projects also can cause noise, vibration and visual impacts and can 
impact both overhead and underground utilities. In addition, an increase in automobile traffic 
resulting from a high number of automobile trips made to stations during peak travel times can 
result in increased traffic congestion on local streets or highways, and may also require new 
roadways or significant roadway improvements to provide additional capacity. Increased traffic 
and projects designed to mitigate auto congestion can, in turn, have impacts on transit riders, 
pedestrians and bicyclists.  

Many passenger rail projects require federal and state environmental review prior to 
implementation. Environmental review is designed to look beyond the rail line itself, considering 
the impacts new rail service may have on the surrounding environment. Impacts identified during 
the environmental review process will generally trigger mitigations which may either be required 
prior to project implementation or may be triggered when a projected condition is realized, such 
as a certain number of vehicle trips to a station. Projects required as mitigations will be included 
in the cost of project implementation. However, for certain mitigations, such as new traffic signals 
or roadway improvements, local or state agencies may be required to pay for a portion of the cost.  

In some cases, community impacts are identified that do not necessarily fit within the more 
narrowly defined measures of environmental impacts, or do not rise to the level of legally-
required mitigation. There may be existing roadway deficiencies that are exacerbated by the 
introduction of new passenger rail service in existing freight rail corridors. In these cases, funding 
and implementing projects that mitigate a rail project’s impacts on the surrounding 
transportation network is often a matter of negotiation between agencies and even the public. In 
other cases, local, regional, or state agencies may need to fund and implement mitigation projects 
in partnership with transit agencies.  
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IMPACTS DUE TO RAIL RIGHTS-OF-WAY 
In most cases, the types of impacts resulting from passenger rail facilities are closely related to the 
type of rail right-of-way. For example, streetcars or light rail systems that operate in non-
dedicated or semi-dedicated rights of way and have at-grade roadway crossings typically have 
greater impacts on the roadway network and the other transportation modes that use it (transit 
and private vehicles, bicyclists and pedestrians). Grade-separated facilities may have significantly 
fewer impacts on the existing transportation network (particularly if they are elevated or 
underground), but may have greater visual or noise impacts on the surrounding community.  

Agencies will need to determine specific improvements by conducting a thorough environmental 
review and impact analysis. However, the information provided here can be used early in the 
planning process to determine a general level of magnitude of potential non-rail infrastructure 
costs related to mitigating rail infrastructure impacts.  

The following classifications and descriptions of different rail facilities are taken from TCRP 
Report 100: Transit Capacity and Quality of Service Manual—2nd Edition and TCRP Report 17: 
Integration of Light Rail Transit into City Streets. Part 2 of TCRP Report 100 provides a general 
overview of passenger rail operating environments and modes. TCRP Report 17 is focused on 
analyzing and identifying “the most effective traffic control devices, public education techniques, 
and enforcement techniques to improve the safety of LRT operations in shared rights-of-way for 
rail passengers, motorists, and pedestrians.”1   

EXCLUSIVE RIGHTS-OF-WAY 
Exclusive rights-of-way are separated from vehicle and pedestrian traffic, either by grade or by a 
fence or substantial barrier, and all pedestrians, bicycles and motor vehicles are prohibited within 
any part of the rail right-of-way. Consequently, all crossings are grade-separated, which 
eliminates operating conflicts and enables faster rail speeds as well as greater reliability and 
capacity.2   

Exclusive rights-of-way are most common for heavy rail transit systems, but are also commonly 
used in portions of commuter and light rail systems. Because exclusive alignments are specifically 
designed to eliminate operating conflicts between rail and other modes, there are generally fewer 
impacts associated with exclusive passenger rail alignments, particularly at roadway 
intersections. However, exclusive alignments that are at grade but are separated by a substantial 
barrier (as opposed to elevated or underground) may negatively impact the roadway network by 
reducing roadway connectivity. This is a particular issue for bicycle and pedestrian network 
connectivity, since these modes cannot always detour or find alternate routes around barriers as 
easily as motor vehicles.   

It is often the case that new heavy and commuter rail projects are constructed in or adjacent to 
existing freight rail corridors. The following two case studies illustrate some of the non-rail 
infrastructure issues that arise as a result of new passenger rail service in existing freight rail 
corridors in urbanized areas. 

                                                        

1 1 Korve, Hans W. et al, TCRP Report 17: Integration of Light Rail Transit into City Streets, National Academy Press, 
Washinton D.C., 1996, p. 9. 
2 Ibid, p. 15.  

http://www.trb.org/Main/Blurbs/153590.aspx
http://www.trb.org/Main/Blurbs/153590.aspx
http://www.trb.org/Main/Blurbs/153829.aspx
http://www.trb.org/Main/Blurbs/153829.aspx
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Case Study: Sonoma-Marin Area Rail Transit (SMART) 
Jennings Avenue Grade Separation 

Beginning construction in 2012, Sonoma-Marin Area Rail Transit (SMART) rail service will 
connect many of the cities and towns within the counties of Marin and Sonoma, just north of San 
Francisco. At full build-out, the 70-mile commuter rail line will stretch from Cloverdale in 
northern Sonoma County to Larkspur in Marin County, where a ferry connection to San Francisco 
will be available via the Larkspur Ferry Terminal. SMART will provide rail service along a legacy 
Northwestern Pacific Railroad alignment, serving a total of 14 stations with 30 minute headways 
in each direction during morning and evening peak hours.  

A portion of the new SMART commuter rail system in the San Francisco Bay Area will fence off an 
undesignated pathway along Jennings Avenue in the City of Santa Rosa that people have used to 
cross the existing freight railroad tracks at grade. (Although the location is heavily used as a 
bicycle and pedestrian crossing, it is not recognized by the California Public Utilities Commission 
as a legal at-grade crossing.) Although the SMART project will have at-grade crossings in other 
areas, the project has an exclusive right-of-way in this location and no at-grade crossings are 
allowed.   

Recently, the City of Santa Rosa decided to spend $200,000 to complete environmental review 
and design for a bicycle and pedestrian undercrossing at this location to preserve east-west 
bicycle and pedestrian connectivity on a key corridor (Jennings Avenue) within the city. The City 
estimates that the underpass will cost $1.8 million to construct.  

Project Costs: $200,000 for environmental and design; $1.8 million estimated construction 
cost 

Sources:  

McCallum, Kevin, “Santa Rosa OKs $200,000 Study of Rail Underpass.” Pressdemocrat.com, 
August 14, 2012, http://www.pressdemocrat.com/article/20120814/ARTICLES/120819763. 

City of Santa Rosa City Council Meeting of August 14, 2012, Staff Report for Agenda Item #12.5, 
http://ci.santa-
rosa.ca.us/doclib/agendas_packets_minutes/Documents/20120814_CC_Item12.5.pdf.  

North Santa Rosa Station Area Specific Plan, April 2012, http://ci.santa-
rosa.ca.us/doclib/Documents/CDP_NSR_SASP_SpecificPlan.pdf.   

http://www.pressdemocrat.com/article/20120814/ARTICLES/120819763
http://ci.santa-rosa.ca.us/doclib/agendas_packets_minutes/Documents/20120814_CC_Item12.5.pdf
http://ci.santa-rosa.ca.us/doclib/agendas_packets_minutes/Documents/20120814_CC_Item12.5.pdf
http://ci.santa-rosa.ca.us/doclib/Documents/CDP_NSR_SASP_SpecificPlan.pdf
http://ci.santa-rosa.ca.us/doclib/Documents/CDP_NSR_SASP_SpecificPlan.pdf
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Case Study: City of Fremont Grade Separation and 
BART Warm Springs Extension  

The Bay Area Rapid Transit (BART) Warm Springs Extension will add 5.4 miles of new tracks 
from the existing Fremont Station south to a new station in the Warm Springs District of the City 
of Fremont in the San Francisco Bay Area. The service will operate at grade through a portion of 
the City of Fremont along an existing rail corridor. The City of Fremont was able to work with 
BART as well as with county, regional and state agencies to fund a grade separation project in 
advance of the Warm Springs Extension construction that eliminated a number of existing at-
grade railroad crossings and prepared the corridor for construction of the BART extension.  

The project consisted of two roadway grade separations (one an underpass and one an overpass), 
a relocation of existing railroad tracks, new bicycle and pedestrian facilities, and extensive utility 
relocation. Additionally, six different public agencies plus the Union Pacific Railroad had 
impacted property or facilities in the project area. The City was able to minimize costs by 
negotiating property and cost-exchange or cost-sharing agreements with the agencies and utilities 
involved in the project, including Union Pacific. The project cost was approximately $111 million, 
but the project was ultimately completed one year ahead of schedule in May 2010 and $4 million 
under budget.   

Project Costs: Approximately $111 million (in 2010) 

Sources:  

BART Projects Web Site, http://www.bart.gov/about/projects/index.aspx   

“Grade Separation in Fremont: What Is it and What Will it Accomplish? An interview with Jim 
Pierson, Director of Transportation and Operations at the City of Fremont,” Tri-City Voice, 
http://www.tricityvoice.com/articlefiledisplay.php?issue=2007-04-
10&file=Grade+Separation+in+Frem.txt  

“How Fremont Solved Transit and Infrastructure Problems, Western City, the monthly magazine 
of the League of California Cities,” http://www.westerncity.com/Western-City/February-
2011/How-Fremont-Solved-Transit-and-Infrastructure-Problems/  

Summary 
Figure 3-1 summarizes the typical impacts and non-rail infrastructure needs resulting from 
exclusive rail rights-of-way. Costs and cost considerations are summarized from Appendix A. 

Because at-grade crossings are not allowed for exclusive rights-of-way, roadway connectivity 
could be negatively impacted, particularly for bicyclists and pedestrians who cannot detour as 
easily as motor vehicles. Consequently, grade separation projects (either overcrossings or 
undercrossings) are one of the more common non-rail infrastructure improvements necessitated 
by new exclusive rail rights-of-way.  

Elevated rail structures may also have noise and visual impacts that necessitate some type of 
mitigation. Those impacts that are identified and deemed severe enough during environmental 
review typically will be mitigated as part of the rail project. However, communities may still want 
to address impacts that are not as severe through the construction of sound walls or barriers and 
landscaping or other visual buffers, including public art projects. 

http://www.bart.gov/about/projects/index.aspx
http://www.tricityvoice.com/articlefiledisplay.php?issue=2007-04-10&file=Grade+Separation+in+Frem.txt
http://www.tricityvoice.com/articlefiledisplay.php?issue=2007-04-10&file=Grade+Separation+in+Frem.txt
http://www.westerncity.com/Western-City/February-2011/How-Fremont-Solved-Transit-and-Infrastructure-Problems/
http://www.westerncity.com/Western-City/February-2011/How-Fremont-Solved-Transit-and-Infrastructure-Problems/
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Figure 3-1 Typical Impacts and Non-Rail Infrastructure Needs for Exclusive Rail Rights-of-Way 

Types of Impacts 
Non-Rail 

Infrastructure Needs Average Costs Cost Range Considerations 

Loss of 
transportation 
network 
connectivity, 
especially for 
pedestrians and 
bicyclists 

 Pedestrian and 
bicycle 
overcrossing or 
undercrossing 

 Roadway grade 
separation 

 $250 per square 
foot for bridges; 
$15,000 per linear 
foot for tunnels 

 $15 million per 
interchange for 
roadway grade 
separation 

 Bridge costs are highly variable 
depending on the bridge construction 
type (concrete vs. steel beams), 
abutments and railing type. Total 
project costs for pedestrian bridges 
and tunnels may range from $750,000 
to $4 million.3 

 Tunnel costs vary on size, type, and 
existing site conditions of where the 
tunnel is being installed.  

 Roadway grade separation costs will 
vary greatly based on many factors 
including bridge type, pavement type, 
earthwork necessary for grade 
separation, size of roadway, and site 
restrictions. 

May require 
infrastructure 
improvements, 
upgrades in 
advance of project 

 Utility relocation 
(above or 
underground) 

 $50 per linear foot 
for above-ground 
utilities; $200 per 
linear foot for 
underground 
utilities 

 Above ground private utilities are 
typically within the project right-of-way 
by permit or franchise, and their 
relocation is generally the 
responsibility of the utility owner. 

 Relocation cost of existing 
underground utilities varies widely 
based on site conditions and the size 
and type of facility being relocated.  

Noise  Sound walls  $30 per square foot  Sound wall costs vary based on the 
material type used in sound wall 
construction. Typically sound walls are 
either constructed out of concrete or 
wood. 

Visual impacts 
 

 Landscaping or 
other visual buffers 

 Public art 

 See Appendix A for 
detailed 
landscaping cost 
elements 

 Public art costs may 
range from $10,000 
to $250,000 

 Landscaping encompasses a number 
of aesthetic or ornamental 
improvements such as decorative 
lighting, trees, and public art. It also 
includes more functional items such as 
benches, trash receptacles, and 
newspaper corrals. 

Source: SRF (see Appendix A) 

SEGREGATED RIGHTS-OF-WAY 
Segregated or semi-exclusive rights-of-way are similar to exclusive rights-of-way; however, other 
transportation modes are allowed to cross the rail right-of-way at designated, at-grade locations. 
Rights-of-way may be adjacent to or within a roadway right-of-way and separated by substantial 

                                                        

3 http://www.walkinginfo.org/engineering/crossings-overpasses.cfm  

http://www.walkinginfo.org/engineering/crossings-overpasses.cfm
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barriers such as fences or six-inch curbs, or less substantial barriers such as mountable curbs or 
striping. Segregated rights-of-way are typically used for commuter rail and light rail modes. 

In addition to the potential impacts described for exclusive rights-of-way, segregated rights-of-
way may cause additional impacts at roadway intersections. A new rail crossing or increased rail 
traffic resulting from new passenger rail service at an existing at-grade crossing may require new 
traffic signals or replacement or modification of existing signals. Depending on the 
circumstances, signals along an entire roadway corridor may require upgrades or modifications in 
order to address traffic flow or progression impacts caused by an at-grade rail crossing.  

Bicycle and pedestrian infrastructure improvements may also be required both at new, at-grade 
rail crossings and along adjacent roadways. Segregated rail rights-of-way within an existing 
roadway right-of-way may have additional impacts on bicycle facilities and sidewalks, and require 
median, curb, sidewalk, and other improvements. Construction within an existing right-of-way 
may also require significant improvements (curb cuts, tactile surfaces, clear paths of travel, etc.) 
to bring all public infrastructure into compliance with Americans with Disabilities Act (ADA) 
requirements.      
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Case Study: SMART Integrated Signal System in 
Downtown San Rafael, Santa Rosa and Petaluma 

Although the SMART commuter rail service will operate on an exclusive right-of-way along much 
of its alignment, it has a number of at-grade crossings, particularly through the downtowns of 
some of the major cities along its route. The project’s environmental review process identified 
impacts on traffic delay and safety that could result from new passenger rail service at these 
existing crossings.  

To mitigate these impacts, SMART is working with the cities to connect the train’s crossing-signal 
system with the cities’ centralized traffic signal systems to electronically coordinate traffic lights 
with grade-crossing signals. According to the project’s Final Environmental Impact Report, this 
system will “minimize delays, pre-empt conflicting traffic movements, provide progression (on-
going flow) of non-conflicting traffic movements and allow faster recovery of the traffic signal 
system after a train has passed.”4 The system includes hardware interconnection of the train 
detection system to the railroad crossing gates to allow the gates to stay up while the train is 
stopped at downtown stations. Train operators activate the crossing gates and flashers only when 
the train is ready to leave the station. This system will be coordinated and integrated with 
adjacent traffic signals.  

The extent of the traffic signal upgrades or replacements is not yet known, and the impacted cities 
are currently working with SMART to determine what portion of the traffic signal improvements 
will be included in the rail project.  

Project Costs: Not yet determined. 

Sources: 

“Downtown Traffic and SMART”, White Paper No. 17, 
http://www2.sonomamarintrain.org/userfiles/file/17_whitepaper_downtowntraffic.pdf 

SMART Project Mitigation Measures, 
http://www2.sonomamarintrain.org/userfiles/file/Mitigation%20Measures%20FEIR%20+%20F
SEIR-033009-vh.pdf 

 

  

                                                        

4 SMART White Paper No. 17, “Downtown Traffic and SMART” 
http://www2.sonomamarintrain.org/userfiles/file/17_whitepaper_downtowntraffic.pdf  

http://www2.sonomamarintrain.org/userfiles/file/17_whitepaper_downtowntraffic.pdf
http://www2.sonomamarintrain.org/userfiles/file/Mitigation%20Measures%20FEIR%20+%20FSEIR-033009-vh.pdf
http://www2.sonomamarintrain.org/userfiles/file/Mitigation%20Measures%20FEIR%20+%20FSEIR-033009-vh.pdf
http://www2.sonomamarintrain.org/userfiles/file/17_whitepaper_downtowntraffic.pdf
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Case Study: Denver Regional Transportation District (RTD) 
East Rail Line and Peoria Street Grade Separation  

The East Rail Line is a 22.8-mile electric commuter rail line that will connect Denver Union 
Station in Downtown Denver, Colorado with the Denver International Airport. Six stations will be 
built along the line which is being constructed along the existing Union Pacific (UP) freight rail 
alignment. The line is currently under construction and is expected to open in early 2016.  

The City of Denver is leading a project to construct a grade separation of Peoria Street, a key 
north-south arterial roadway and employment corridor linking the cities of Denver and Aurora. 
Currently, the UP freight alignment crosses the road at-grade, resulting in vehicle delays as well 
as safety issues. There is also a lack of sidewalks and bicycle facilities. The purpose of the project 
is to improve safety, mobility and travel reliability, and reduce traffic backups at the crossing. 

While the grade separation was not a required mitigation as part of the rail project’s 
environmental review, the cities of Denver and Aurora both determined that the impact of more 
frequent rail service on motor vehicle traffic and the need for improved bicycle and pedestrian 
access warranted pursuing a grade separation project.  

In its current configuration, the project will construct a six-lane bridge over the railway alignment 
and includes environmental work, design, right-of-way acquisition and construction of the 
following elements:  

 New roadway medians 

 Access consolidation 

 Left turn lanes at signalized intersections 

 New or improved signal interconnection 

 New or improved ITS infrastructure 

 Wider sidewalks on the structure, approaches, and transitions to existing or future bicycle 
and pedestrian facilities 

 Bus pads 

 Bicycle amenities 

 Eight-foot sidewalks 

 Protected pedestrian crossing features 

The grade separation project began its environmental review in Spring 2012, and project 
completion is anticipated in 2016. The initial cost of the project is estimated to be $50 million. A 
significant portion of the project’s cost is due to right-of-way acquisition (34 different properties 
and 11 full acquisitions).  Funding sources include a $25 million federal grant with a local match 
of $25 million provided by the City of Denver’s Better Denver Bond Program ($2.5 million), RTD 
($20 million), and the City of Aurora ($2.5 million).  

Project Cost: $50 million (preliminary estimate) 

Source: 
http://www.denvergov.org/infrastructure/DenverPublicWorksPolicyandPlanning/CurrentProjec
ts/PeoriaCrossing/tabid/442724/Default.aspx  

http://www.denvergov.org/infrastructure/DenverPublicWorksPolicyandPlanning/CurrentProjects/PeoriaCrossing/tabid/442724/Default.aspx
http://www.denvergov.org/infrastructure/DenverPublicWorksPolicyandPlanning/CurrentProjects/PeoriaCrossing/tabid/442724/Default.aspx
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Summary 
Because portions of segregated rights-of-way are often exclusive, they have similar impacts and 
potential non-rail infrastructure needs. However, segregated rights-0f-way have additional 
impacts at grade crossings, which may be significant and require a substantial investment in 
additional non-rail infrastructure. In some cases, such as the Peoria Street crossing described 
above, communities may determine that the impacts associated with an at-grade rail crossing can 
only be effectively mitigated with a grade separation.  

Figure 3-2 summarizes the typical impacts and non-rail infrastructure needs resulting from 
segregated rail rights-of-way. Costs and cost considerations are summarized from Appendix A. 

 
Figure 3-2 Typical Impacts and Non-Rail Infrastructure Needs for Segregated Rail Rights-of-Way 

Types of Impacts 
Non-Rail 

Infrastructure Needs Average Costs Cost Range Considerations 

Impacts on 
roadway operations 
at intersections 
(delays, safety, 
etc.) 

 New traffic signals 
 Traffic signal 

modifications or 
upgrades 

 Roadway grade 
separation 

 $150,000 per traffic 
signal system 

 $30,000 per 
intersection for 
signal modifications 
and upgrades 

 $8-$30 million per 
interchange 

 Signal costs are highly dependent on 
the geometry of the intersection, 
including the number of approaches, 
the intersection angle, and the number 
of lanes on each approaching 
roadway. Complex signal phasing will 
also increase the number of signals 
needed and the overall cost. 

 Costs of signal upgrades or 
modifications are dependent on the 
geometry of the intersection as well as 
the age and condition of existing signal 
hardware and other infrastructure.  

 Grade separation costs will vary 
greatly based on many factors 
including bridge type, pavement type, 
earthwork necessary for grade 
separation, size of roadway, the need 
to acquire property, and site 
restrictions. 

Need for roadway 
modifications at 
grade crossings or 
within an existing 
roadway right-of-
way 

 Curb/median 
modifications 

 New turn 
lanes/traffic lane 
reconfiguration 

 $50 per square yard 
 $120,000 per lane 

 The extent of modifications depends 
on the existing roadway configuration 
and width and intersection complexity.  

 If sufficient roadway width exists, a 
new turn lane may be achieved simply 
through roadway restriping. However, 
insufficient roadway width may require 
roadway reconstruction. Turn lane 
length will depend on the anticipated 
vehicle turning volumes and on 
roadway speed. Additionally, the 
construction of left turn lanes is 
typically more costly than the 
construction of right turn lanes. 
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Types of Impacts 
Non-Rail 

Infrastructure Needs Average Costs Cost Range Considerations 

Need for enhanced 
or new pedestrian 
or bicycle facilities 
at or near grade 
crossings 

 New sidewalks or 
pathways 

 New on-street 
bicycle facilities 

 Bulbouts or curb 
extensions 

 Median refuges 
 Pedestrian safety 

signage 
 Bollards 
 Lighting 

 $25 per square yard 
 $10,000 per lane 

mile for on-street 
bikeways 

 $10,000 per corner 
 $15,000 per 

crossing 
 $200 each for 

signage 
 $1,500 each for 

bollards 
 $3,500 per light 

fixture 

 Costs are primarily a function of 
particular site and design 
characteristics, including roadway and 
intersection geometry, drainage, traffic 
volumes and speeds, etc. 

ADA improvements 
 

 Curb ramps 
 Tactile warning 

treatments 
(truncated domes) 

 Accessible 
pedestrian signals 

 $1,000 per curb 
ramp 

 $30 per square foot 
for tactile warning 
treatments 

 $400-$600 per 
signal indication5 

 Curb ramp costs include removal of 
existing curb and gutter and sidewalk; 
and the installation of new curb and 
gutter and sidewalk (cost variations 
are dependent on size and 
configuration of the curb ramp). 

Loss of 
transportation 
network 
connectivity, 
especially for 
pedestrians and 
bicyclists (for 
portions of the 
right-of-way that 
are exclusive) 

 Pedestrian and 
bicycle 
overcrossing or 
undercrossing 

 Roadway grade 
separation 

 $250 per square 
foot for bridges; 
$15,000 per linear 
foot for tunnels 

 $15 million per 
interchange for 
roadway grade 
separation 

 Bridge costs are highly variable 
depending on the bridge construction 
type (concrete vs. steel beams), 
abutments and railing type. Total 
project costs for pedestrian bridges 
and tunnels may range from $750,000 
to $4 million.6 

 Tunnel costs vary on size, type, and 
existing site conditions of where the 
tunnel is being installed.  

 Roadway grade separation costs will 
vary greatly based on many factors 
including bridge type, pavement type, 
earthwork necessary for grade 
separation, size of roadway, and site 
restrictions. 

                                                        

5 Metropolitan Transportation Commission website. Planning; Bicycle/Pedestrians Safety Toolbox, Engineering, 
Pedestrian pushbutton treatments. 
Available:http://www.mtc.ca.gov/planning/bicyclespedestrians/tools/accessiblePedSignals/  
6 http://www.walkinginfo.org/engineering/crossings-overpasses.cfm  

http://www.mtc.ca.gov/planning/bicyclespedestrians/tools/accessiblePedSignals/
http://www.walkinginfo.org/engineering/crossings-overpasses.cfm
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Types of Impacts 
Non-Rail 

Infrastructure Needs Average Costs Cost Range Considerations 

May require 
infrastructure 
improvements, 
upgrades in 
advance of project 

 Utility relocation 
(above or 
underground) 

 $50 per linear foot 
for above-ground 
utilities; $200 per 
linear foot for 
underground 
utilities 

 Above ground private utilities are 
typically within the project right-of-way 
by permit or franchise, and their 
relocation is generally the 
responsibility of the utility owner. 

 Relocation cost of existing 
underground utilities varies widely 
based on site conditions and the size 
and type of facility being relocated.  

Noise  Sound walls  $30 per square foot  Sound wall costs vary based on the 
material type used in sound wall 
construction. Typically sound walls are 
either constructed out of concrete or 
wood. 

Visual impacts 
 

 Landscaping or 
other visual buffers 

 Public art 

 See Appendix A for 
detailed 
landscaping cost 
elements 

 Public art costs may 
range from $10,000 
to $250,000 

 Landscaping encompasses a number 
of aesthetic or ornamental 
improvements such as decorative 
lighting, trees, and public art. It also 
includes more functional items such as 
benches, trash receptacles, and 
newspaper corrals. 

Source: SRF (see Appendix A) 

SHARED RIGHTS-OF-WAY 
Shared rights-of-way are open to other vehicle traffic, and rail transit vehicles operate in the same 
roadway as motor vehicles, bicycles and pedestrians. Streetcars and portions of some light rail 
systems (particularly in downtown environments) typically operate in this type of right-of-way.  

This right-of-way type is the least capital intensive; however, streetcar and light rail projects 
operating in a shared right-of-way generally include a significant number of non-rail 
infrastructure improvements focused on addressing impacts to traffic, pedestrians, and bicyclists. 
These improvements are generally included as part of the rail project though, which makes it less 
likely that project partners (local jurisdictions, regional or state agencies) will need to develop and 
fund separate but complementary non-rail infrastructure projects.   
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Case Study: Portland Streetcar Loop Project 

The Portland Streetcar Loop Project is a 3.3 mile extension of the existing Portland Streetcar that 
will extend streetcar tracks, stations and service from the Pearl District in northwest Portland 
across the existing Broadway Bridge to the eastern half of the Portland Central City. The project is 
currently under construction, and service is expected to begin in September 2012.  

Because the streetcar primarily operates in a shared right-of-way along existing roadways in an 
urbanized area, the project received a Finding of No Significant Impact after completing an 
Environmental Assessment and developing a mitigation plan for the relatively minor impacts that 
were identified. The following infrastructure modifications or improvements are all within the 
project’s right-of-way and are necessitated by the project itself: 

 Structural and design improvements to the existing Broadway Bridge (a general purpose 
roadway)  

 New traffic signals, and the addition of new phases to existing signals; some signals will 
be funded by other agencies as part of roadway capital improvements listed in the 20-
year financially constrained road network of Metro’s 2004 RTP 

 Streetcar-only lanes 

 Changes to traffic lanes, including striping 

 The movement and/or displacement of existing on-street parking, and the modification of 
existing freight loading zones 

 Bus stop removal (due to the streetcar line’s replacement of an existing bus line) and bus 
stop improvements to provide better bus patron connections to the Portland Streetcar 
Loop Project 

 Utility relocation and/or reinforcement (overhead utility lines in the vicinity of the 
project are not at a height that would conflict with the proposed streetcar catenary 
system. However, overhead power lines may need to be raised or relocated.) Up to 62 
blocks may require underground utility reinforcement or relocation. These utility 
relocations would not be significant, because they would occur as a normal part of 
construction and would likely occur wholly within the street right-of way. 

 Preparation and implementation of a parking mitigation plan with the goal of replacing 
displaced parking 

Additionally, the Loop Project also includes a number of bicycle and pedestrian improvements to 
address the project’s impacts on non-motorized facilities and access. A particular issue for this 
project has been its impact on existing bicycle facilities and routes, since streetcar tracks can 
present an obstacle for cyclists. Specific improvements include: 

 Sidewalk improvements at the Morrison and Hawthorne bridgeheads 

 Addition of bicycle boulevard improvements for westbound cyclists on NW Marshall 
Street; removal of existing bicycle lanes on Lovejoy Street; and a left-turn bicycle box (see 
Figure 3-3) 

 Crossing improvements at designated bicycle streets (approximately 12) to ensure bicycle 
safety, including use of either bicycle-only, pedestrian-only or bicycle/pedestrian-only 
activated signals and signal cycles 

 A proposed 16-foot bicycle path on the streetcar viaduct over the existing freight rail line 
in the vicinity of the Oregon Museum of Science and Industry would be constructed 
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concurrently with the Loop Project  (however, the additional cost of the bicycle path is 
currently unfunded) 

The current cost estimate for the Loop Project is $148.27 million, or $22.1 million per track mile 
(including five streetcars).7 The non-rail infrastructure elements of the project have not been 
clearly delineated in project documents; consequently, it is not possible to specify the percentage 
of total project costs dedicated to these types of improvements.  
 

Figure 3-3 Relocation and Improvement of Bicycle Facilities Necessitated by the Portland 
Streetcar Loop Project 

 

 
Source: http://www.portlandonline.com/mayor/?a=325826&c=49521  

 

                                                        

7 Portland Streetcar Loop Project Fact Sheet, February 2011 (www.portlandstreetcar.org)  

http://www.portlandonline.com/mayor/?a=325826&c=49521
http://www.portlandstreetcar.org/
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Sources:  

“New Streetcar Tracks Will Affect Cyclists in the Pearl District,” 
http://www.portlandonline.com/mayor/?a=325826&c=49521 

Portland Streetcar Loop Project Website, 
http://www.oregonmetro.gov/index.cfm/go/by.web/id=13800 

Portland Streetcar Website, http://www.portlandstreetcar.org/ 

Portland Streetcar Loop Project Finding of No Significant Impact, June 2008, 
http://library.oregonmetro.gov/files/fonsi.pdf 

Summary 
Although passenger rail projects that operate in a shared right-of-way can have a number of 
impacts on other transportation modes, those impacts tend to be of lesser magnitude than those 
caused by exclusive or segregated rail rights-of-way. Additionally, non-rail infrastructure 
improvements required to mitigate those impacts are generally included in the scope of the rail 
project since they occur either within or directly adjacent to the rail right-of-way.  

While shared right-of-way rail facilities have some impact on all transportation modes, bicycles 
may be of particular concern since tracks can pose a significant obstacle. Bicycle wheels can 
become stuck in track channels, or easily slip on wet tracks. Consequently, additional 
consideration may be needed at places where rail facilities intersect bicycle facilities or routes. 

Changes to traffic patterns and the addition of streetcar tracks can have a significant impact on 
bicycle facilities. Streetcar tracks can be an obstacle for cyclists (wheels get stuck, slip on wet 
tracks).  

Figure 3-4 summarizes the typical impacts and non-rail infrastructure needs associated with 
shared right-of-way rail facilities. Costs and cost considerations are summarized from Appendix 
A, which provides additional detail on non-rail infrastructure capital improvements and their 
costs.  

http://www.portlandonline.com/mayor/?a=325826&c=49521
http://www.oregonmetro.gov/index.cfm/go/by.web/id=13800
http://www.portlandstreetcar.org/
http://library.oregonmetro.gov/files/fonsi.pdf
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Figure 3-4 Typical Impacts and Non-Rail Infrastructure Needs for Shared Rail Rights-of-Way 

Types of Impacts 
Non-Rail 

Infrastructure Needs Average Costs Cost Range Considerations 

Impacts on 
roadway operations 
at intersections 
(delays, safety, 
etc.) 

 New traffic signals 
 Traffic signal 

modifications or 
upgrades 

 Roadway grade 
separation 

 $150,000 per traffic 
signal system 

 $30,000 per 
intersection for 
signal modifications 
and upgrades 

 $8-$30 million per 
interchange 

 Signal costs are highly dependent on 
the geometry of the intersection, 
including the number of approaches, 
the intersection angle, and the number 
of lanes on each approaching 
roadway. Complex signal phasing will 
also increase the number of signals 
needed and the overall cost. 

 Costs of signal upgrades or 
modifications are dependent on the 
geometry of the intersection as well as 
the age and condition of existing signal 
hardware and other infrastructure.  

 Grade separation costs will vary 
greatly based on many factors 
including bridge type, pavement type, 
earthwork necessary for grade 
separation, size of roadway, the need 
to acquire property, and site 
restrictions. 

Need for roadway 
modifications at 
grade crossings or 
within an existing 
roadway right-of-
way 

 Curb/median 
modifications 

 New turn 
lanes/traffic lane 
reconfiguration 

 $50 per square yard 
 $120,000 per lane 

 The extent of modifications depends 
on the existing roadway configuration 
and width and intersection complexity.  

 If sufficient roadway width exists, a 
new turn lane may be achieved simply 
through roadway restriping. However, 
insufficient roadway width may require 
roadway reconstruction. Turn lane 
length will depend on the anticipated 
vehicle turning volumes and on 
roadway speed. Additionally, the 
construction of left turn lanes is 
typically more costly than the 
construction of right turn lanes. 
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Types of Impacts 
Non-Rail 

Infrastructure Needs Average Costs Cost Range Considerations 

Need for enhanced 
or new pedestrian 
or bicycle facilities 
at or near grade 
crossings 

 New sidewalks or 
pathways 

 New on-street 
bicycle facilities 

 Bicycle actuated 
signals 

 Bulbouts or curb 
extensions 

 Median refuges 
 Pedestrian safety 

signage 
 Bollards 
 Lighting 

 $25 per square yard 
 $10,000 per lane 

mile for on-street 
bikeways 

 $17,500 per 
actuation system 

 $10,000 per corner 
 $15,000 per 

crossing 
 $200 each for 

signage 
 $1,500 each for 

bollards 
 $3,500 per light 

fixture 

 Costs are primarily a function of 
particular site and design 
characteristics, including roadway and 
intersection geometry, drainage, traffic 
volumes and speeds, etc. 

ADA improvements 
 

 Curb ramps 
 Tactile warning 

treatments 
(truncated domes) 

 Accessible 
pedestrian signals 

 $1,000 per curb 
ramp 

 $30 per square foot 
for tactile warning 
treatments 

 $400-$600 per 
signal indication8 

 Curb ramp costs include removal of 
existing curb and gutter and sidewalk; 
and the installation of new curb and 
gutter and sidewalk (cost variations 
are dependent on size and 
configuration of the curb ramp). 

Source: SRF (see Appendix A) 

  

                                                        

8 Metropolitan Transportation Commission website. Planning; Bicycle/Pedestrians Safety Toolbox, Engineering, 
Pedestrian pushbutton treatments. 
Available:http://www.mtc.ca.gov/planning/bicyclespedestrians/tools/accessiblePedSignals/  

http://www.mtc.ca.gov/planning/bicyclespedestrians/tools/accessiblePedSignals/
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CONCLUSION 
Although new passenger rail service provides a significant transportation improvement and 
benefit to the communities which it serves, it can also negatively impact other transportation 
modes within those communities. These impacts are identified either through a project’s 
environmental review process, or by a separate community planning process. In the former case, 
infrastructure improvements required to mitigate rail project impacts are included in the project 
scope; however, local, regional or state agencies may still need to fund or construct a portion of 
improvements (particularly if improvements also address an existing deficiency in the 
transportation network). When community impacts are identified that don’t rise to the level of 
legally required mitigation, it is generally the responsibility of local, regional and state agencies to 
plan, fund and implement associated non-rail infrastructure improvements. In these cases, 
however, rail project sponsors still play an active partnership role and often provide some funding 
assistance.    

As shown in the case studies included in this chapter, active and timely participation in rail 
project planning and development is a key factor in successfully identifying and addressing rail 
project impacts for local communities. Regional and state agencies can also play an important 
supporting role by providing technical assistance and funding for additional planning and project 
development activities, and by facilitating agency coordination and cooperation.    
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4 NON-RAIL INFRASTRUCTURE 
RELATED TO RAIL STATIONS 

This chapter provides an overview of rail station access, including determining access priorities 
and infrastructure improvements to support those priorities. Although rail station typologies (in 
terms of the station’s location and function within a broader land use and transportation context) 
is a critical component of determining station access priorities and needs, it is not discussed in 
detail here. Instead, readers should consult TCRP Report 153: Guidelines for Providing Access to 
Public Transit Stations which provides comprehensive and detailed guidance on passenger access 
to rapid transit stations. 

Many communities, often in partnership with rail transit agencies, go beyond basic station access 
planning and engage in more comprehensive station area development planning. This chapter 
also discusses and provides illustrative case studies of those efforts and the types of non-rail 
infrastructure projects that result. 

RAIL STATION ACCESS 
Planning and implementing multimodal infrastructure to improve station access, both at rail 
stations and in the larger station area, is an essential component of developing a passenger rail 
system. Passengers’ ability to travel to and from a rail station (whether by foot, bicycle, 
connecting transit, or automobile) not only affects ridership, but also broader community 
objectives such as vehicle trip reduction, supporting active transportation modes such as bicycling 
and walking, and creating opportunities for economic development.   

Typically, transit agencies have the primary responsibility for planning and funding access 
improvements at the station or on the transit agency property. Such improvements may include 
pedestrian access and amenities, bicycle racks and other storage facilities, connecting transit 
access, boarding and alighting areas, and automobile drop-off and parking facilities.  

However, at some point passengers must use the surrounding transportation network to either 
travel to or away from the rail station. In general, pedestrians are most comfortable making 
walking trips to and from the station within one-quarter to one-half mile of the station, although 
some passengers may walk even farther distances. Bicyclists may choose to travel as much as two 
to three miles to and from a rail station. Rail passengers who drive to and from the station and 
those using connecting transit services may travel several miles on local and regional roadways. 
Consequently, the need for station access improvements extends well beyond the station property 
line and the jurisdiction of the transit agency.   

Figure 4-1 summarizes the average distances that passengers travel to rail stations via different 
transportation modes. The FTA defines pedestrian facilities within one-half mile and bicycle 

http://www.trb.org/Main/Blurbs/166516.aspx
http://www.trb.org/Main/Blurbs/166516.aspx
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facilities within three miles of transit stations as having a functional relationship to public 
transit.1  

Figure 4-1 Average Distance to Rail Station by Access Mode 

Access Mode Distance from Station Travel Time to Station 

Walk 0.25-0.5 miles 5-10 minutes 

Bicycle > 0.5 miles 5-10 minutes 

Connecting Bus or other Transit > 0.5 miles Varies 

Auto (park or drop-off) > 0.5 miles Varies 

DETERMINING STATION ACCESS PRIORITIES 
The primary transportation modes that passengers use to access a rail station are largely 
determined by the surrounding land uses and development patterns. These factors combined with 
the location of a particular station within the overall structure of the rail system also determine 
whether passengers use a station primarily as the origin of their trip, the destination, or both. For 
example, stations located in predominantly residential areas primarily serve an access function 
and are the origins of passenger trips. A station located in an employment center would have the 
opposite function, and primarily serve as a destination. Stations in areas with a mix of land uses 
or in a central business district can function as an origin and destination. 

Additionally, the type of rail service also influences station access. For instance, rapid rail services 
like light rail and commuter rail typically offer faster and more limited stop service from outlying 
areas to CBDs and job centers, and thus attract riders from a larger geographic area who may take 
connecting transit or drive to the station. By contrast, streetcars that function more like local 
buses have smaller catchment areas and most passengers access stations by foot, bicycle, or 
connecting transit.  

TCRP Report 153: Guidelines for Providing Access to Public Transit Stations provides detailed 
guidance on passenger access to rapid transit stations. The report also includes tools to help with 
both high-level and on-the-ground access planning, recommending a collaborative process for 
access planning using a newly-developed, high-level station access planning tool. The report notes 
that 

The access mode emphasis at any given station depends upon surrounding 
land use types and densities, frequency of connecting bus services, street 
spacing, sidewalk availability and connectivity, and the number of parking 
spaces provided.2 

The report also notes that 

Generally, as distance from the central business district increases, density 
decreases and station access mode share shifts from walking and bicycling 
in denser urban areas to an increasing use of transit and automobiles. In the 

                                                
1 “Bicycles and Transit,” Federal Transit Administration, US Department of Transportation, 
http://www.fta.dot.gov/documents/Flyer_BikesandTransit_Full.pdf.    
2 TCRP Report 153, p. 33 

http://www.trb.org/Main/Blurbs/166516.aspx
http://www.fta.dot.gov/documents/Flyer_BikesandTransit_Full.pdf
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least dense, suburban areas farthest from the CBD, driving is the dominant 
access mode.3  

Local, regional and state agencies may use the station typology findings from TCRP Report 153 to 
identify the priority access modes for potential passenger rail station locations. These agencies 
can also develop modal access targets for station areas that support particular community land 
use, environmental, or transportation goals and objectives. For example, although a station 
located in a suburban residential area may typically attract automobile trips, community 
objectives targeted at reducing automobile trips may lead local agencies to, in turn, prioritize 
bicycle and pedestrian infrastructure in the station area in order to facilitate access by these 
modes. Once primary access modes for a particular station area are identified, agencies can then 
determine the specific projects or improvements that may be needed to support safe and 
convenient passenger rail access.  

The following case study illustrates how the Bay Area Rapid Transit District (BART), which 
operates a heavy rail system in the greater San Francisco Bay Area, determines station access 
goals and priorities. It also discusses the guidelines BART uses for development of its own 
facilities as well as in cooperation with its partner cities, counties and transit agencies for 
determining infrastructure improvements on local streets and roads and connecting transit that 
facilitate station access. Appendix C lists additional station access design guidelines that may 
serve as a useful reference.   

  

                                                
3 Ibid, p. 34. 
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Case Study: BART Station Access Guidelines and  
Station Profile Studies 

BART is very active in efforts to identify and quantify its ridership base, as well as improve access 
to its stations by carpools, transit, walking, and bicycling. Figure 4-2 shows a generalized 
prioritization of access goals to BART stations, adopted in the 2003 BART Station Access 
Guidelines. Pedestrian access has highest priority, while transit connections should be 
convenient, safe, and close to the station. Access to bicycle parking and passenger pick-up/drop-
off locations should be in the near vicinity of station entrances. Simple, visible, and readable 
signage is also important for all modes. 

The BART Station Access Guidelines provide guidance to BART and its partner cities, counties 
and transit agencies on optimizing access to stations by all transportation modes and providing a 
“seamless journey” to and from BART stations. Many of the guidelines apply to local streets and 
roads that are not within BART’s jurisdiction. Partner agencies can use these guidelines to 
determine and prioritize infrastructure improvements in the vicinity of stations.  

Figure 4-2 BART Access Hierarchy 

 
Source: BART Station Access Guidelines (2003). 
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Furthermore, since its inception in the early 1970s, BART has conducted 13 Station Profile 
Studies aimed at identifying and quantifying how and why riders choose BART. The latest Station 
Profile Study was completed in 2008 and provides a general picture of how and in what ways 
potential riders may access rail transit stations. The 2008 Station Profile Study analyzed over 
50,000 passenger survey responses to produce a set of data depicting a cross-section of daily 
BART ridership. For most stations, BART produced maps depicting the origins of riders by what 
mode they traveled to the train. These maps clearly depict the importance of a station’s 
development context in determining primary mode of access.  

In particular, the example below depicts the differences in the origin market (also referred to as 
“catchment areas”) for rail passengers accessing the station via different travel modes at two 
stations in different development contexts. The El Cerrito Del Norte Station shown in Figure 4-3 
has both surface and structured parking and primarily serves commuters who use BART to travel 
from home to work during peak periods. In this case, a significant number of passengers travel 
relatively long distances by private automobile or transit to access the station. By contrast, the 16th 
Street Mission Station shown in Figure 4-4 is located in a dense San Francisco urban area and 
serves more diverse trip types. Many passengers travel to and from this station from a number of 
non-home locations (e.g., work, school, shopping, etc.), generally travel less than a mile, and 
travel at different times throughout the day. 

Figure 4-3 Home Locations of BART Passengers Boarding at El Cerrito Del Norte Station 

 
Source: BART, http://www.bart.gov/about/reports/profile.aspx  
Data Sources: ESRI, 2008 BART Station Profile Study (weekday only; data are weighted from survey sample to represent average weekday 
ridership) 

http://www.bart.gov/about/reports/profile.aspx
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Figure 4-4 Non-Home Locations of BART Passengers Boarding at 16th Street Mission Station 

 
Source: BART, http://www.bart.gov/about/reports/profile.aspx  
Data Sources: ESRI, 2008 BART Station Profile Study (weekday only; data are weighted from survey sample to represent average weekday 
ridership) 

Sources: 

BART Station Area Plans Website, http://www.bart.gov/about/planning/station.aspx 

BART Station Profile Study, http://www.bart.gov/about/reports/index.aspx 

  

http://www.bart.gov/about/reports/profile.aspx
http://www.bart.gov/about/planning/station.aspx
http://www.bart.gov/about/reports/index.aspx
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Summary 
In most cases, transit agencies take the lead on station access planning and priority setting due to 
the fact that station access has an important impact on rail transit ridership. However, because 
station access affects areas up to three miles or more from a station where local communities 
(rather than transit agencies) have authority and control, it is critical that local communities who 
are seeking to understand the types of non-rail infrastructure improvements that may be needed 
for a new or even an existing passenger rail station understand how station access priorities are 
established and what guidelines apply. This provides critical information as to what 
improvements may be needed within the area surrounding a particular station. For local 
communities in areas where the transit agency may not have established access priorities or 
guidelines, the references presented here and in Appendix C can be used for preliminary planning 
purposes to identify access priorities and needs and possible infrastructure improvements.  

Appendix C presents a number of transit access and transit-oriented development handbooks 
from transit agencies across North America. Together, they serve as a cross-section of approaches 
to establishing transit access and development standards. Additionally, TCRP Report 153 
provides detailed guidance on station access planning approaches and methods.  

STATION ACCESS INFRASTRUCTURE IMPROVEMENTS 
Once access priorities are established for an individual station area, local communities and rail 
transit agencies can work together to identify specific improvements that support station access 
goals and objectives. For new rail stations, improvements may also be needed to address impacts 
related to increased travel demand to an area that may not have existed previously, particularly 
for large park-and-ride stations. 

It should be noted that a station area that may change from one land use typology to another with 
the opening of a rail transit line and resulting new development will require a more significant 
non-rail infrastructure investment, particularly in the case of a lower density and more auto-
oriented area shifting to one that is higher density and more pedestrian- and transit-oriented. Key 
factors to consider when estimating the extent and cost of non-rail infrastructure improvements 
related to station access include: 

 The extent to which implementation of the rail project will directly cause or catalyze 
change of existing land uses, density/intensity, or character; 

 The type and quality of existing station area transportation infrastructure; and 

 The extent to which the rail project will affect trips (by mode) to and from the station 
area.  

Figure 4-5 summarizes the types of projects that are required to facilitate different access modes, 
along with high, medium and low average unit costs. (Appendix A provides further detail on cost 
elements and cost considerations.) The table also indicates which agencies are typically 
responsible for making improvements in and around station areas, although roles and 
responsibilities may shift depending on particular circumstances. In general, rail transit agencies 
are responsible for access infrastructure on the station property or immediately adjacent to the 
property. Other local, regional, or state agencies are usually responsible for access-related 
infrastructure beyond the station property, depending on which agency owns the right-of-way in 
which the improvements are made.  
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Figure 4-5 Project Types and Typical Agency Roles 

 
Access Mode Non-Rail Infrastructure Projects 

Implementation Responsibility 

Cost Range 

Cost Unit 
Rail Transit Agency  

(at station) 

Local Jurisdiction or State  
(depending on right-of-

way ownership) Low Medium High 

Pedestrian 
(walking) 

Ensure minimum 5 foot wide sidewalks or pathways in 
station area and to origins and destinations within 1/2 
mile of station 

X X 
$15 $25 $35 Square Foot 

Pedestrian-scale lighting and other security lighting X X $2,500 $3,500 $5,000 Each 

Weather protected connections to adjacent land uses X 
 - - - (Unavailable) 

Overcrossings X X $200 $250 $300 Square Foot 

Undercrossings X X $10,000 $20,000 $30,000 Linear Foot 

Wayfinding signage to/from station X X $100 $200 $300 Each 

Street crossing improvements 

Bulbouts or curb extensions at key crossings to improve 
safety and reduce crossing distances X X $5,000 $10,000 $25,000 Corner 

Median refuges X X $4,000 $15,000 $30,000 Crossing 

Pedestrian Hybrid Beacon (HAWK) X X $60,000 $80,000 $100,000 System 

Other pedestrian beacons X X $10,000 $12,500 $15,000 System (2 Units) 

Pedestrian safety signage X X $100 $200 $300 Each 

Bollards X X $500 $1,500 $3,000 Each 

High visibility crosswalks X X $300 $600 $3,000 Crossing 

Accessibility Improvements   
    Curb ramps X X $750 $1,000 $1,500 Each 

Accessible pedestrian signals X X $400 $500 $600 Each 

Tactile warning treatments X X $25 $30 $40 Square Foot 
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Access Mode Non-Rail Infrastructure Projects 

Implementation Responsibility 

Cost Range 

Cost Unit 
Rail Transit Agency  

(at station) 

Local Jurisdiction or State  
(depending on right-of-

way ownership) Low Medium High 

 Benches or other seating X 
 $1,200 $2,500 $3,500 Each 

Bicycle Bicycle parking: racks X 
 $60 $120 $400 Space 

Bicycle parking: lockers or other secure parking X 
 $1,000 $1,500 $2,000 Space 

Bicycle stations X 
 - - - (Unavailable) 

Security lighting X 
 $2,500 $3,500 $5,000 Each 

Bicycle sharing facilities X 
 - - - (Unavailable) 

Bikeways (off-street pathways)  
X $20 $30 $35 Linear Foot 

Bikeways (Lanes/Cycle Tracks/Sharrows)  
X $5,000 $10,000 $20,000 Lane Mile 

Bicycle-actuated signals X X $15,000 $17,500 $20,000 System 

Lighting  
X $2,500 $3,500 $5,000 Each 

Transit 
Bus layover areas, access lanes X 

 
Costs depend on specific design features and are generally included with 
station design and construction 

Bus shelters X X $20,000 $50,000 $100,000 Each 

Bus bulb X X $7,500 $10,000 $20,000 Each 

Benches or other seating X X $1,200 $2,500 $3,500 Each 

Paratransit and taxi drop-off and waiting areas X 
 

Costs depend on specific design features and are generally included with 
station design and construction 

New or additional bus or shuttle service (operating 
costs)  

X $60 $90 $120 Revenue hour 
New or additional bus or shuttle service (capital or 
vehicle costs)  

X $300,000 $500,000 $750,000 Vehicle 

Automobile Surface parking X 
 $2,500 $3,500 $5,000 Space 

Structured parking (above ground) X 
 $15,000 $17,500 $20,000 Space 

Structured parking (underground) X 
 $25,000 $30,000 $40,000 Space 
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Access Mode Non-Rail Infrastructure Projects 

Implementation Responsibility 

Cost Range 

Cost Unit 
Rail Transit Agency  

(at station) 

Local Jurisdiction or State  
(depending on right-of-

way ownership) Low Medium High 

Carshare vehicle and carpool/vanpool parking X 
 

Same as surface or structured parking costs, with additional cost for signage 

New traffic signals X X $75,000 $150,000 $200,000 System 

Traffic signal modifications or upgrades X X $10,000 $30,000 $60,000 Intersection 

New turn lanes, lane reconfigurations X X $5,000 $120,000 $300,000 Lane 

New street lighting X X $200,000 $300,000 $400,000 Mile 

Signage X X $25 $30 $35 
Square Foot 
(Panel) 

Construction of new streets  
X $750,000 $1,000,000 $1,500,000 Lane Mile 

Source: TCRP Report 153, p. 57 and SRF (Appendix A) 
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The following case studies show how both local communities and transit agencies have worked 
together to identify station access needs and develop infrastructure improvements to address 
them.  

Case Study: Denver RTD East Rail Line Peoria-Smith Station 

The planned Peoria-Smith Station on RTD’s new East Rail Line illustrates the significant 
infrastructure needs associated with constructing a station in an area with very little existing 
transportation infrastructure. The East Rail Line is a 22.8-mile electric commuter rail line that 
will connect Denver Union Station in Downtown Denver with the Denver International Airport. 
Six stations will be built along the line which is being constructed along the existing Union Pacific 
(UP) freight rail alignment. The East Rail Line is funded by a public-private partnership under a 
design-build-finance-operate-maintain mechanism, and Denver Transit Partners was awarded 
the 34-year concession contract. The line is currently under construction and is expected to open 
in early 2016.  

The Peoria-Smith station and park-and-ride facility will ultimately become a transfer station 
between two new transit corridors, the I-225 Light Rail Line and the East Rail Line. The Peoria-
Smith Station will open in conjunction with the East Rail Line in 2016 and will include a 1,000-
space park-and-ride facility and bus transfer center. With completion of the I-225 Rail Line, 
several hundred additional parking spaces may be constructed.  

In the near-term, the City of Aurora is sponsoring several infrastructure improvements that are 
focused on creating new bicycle and pedestrian connections between the station and the existing 
Morris Heights residential neighborhood located approximately one-half mile southeast of the 
station. Figure 4-6 illustrates the location of the following planned improvements: 

 Installation of bicycle shared lane markings  

 Installation of new sidewalks  

 Installation of a new 12-foot wide trail connection and bridge from Nome Street to the 
existing trail on the north side of Sand Creek. A bicycle bridge would be added to the 
existing trail to cross a drainage way. 

 Construction of a new 12-foot wide multi-use facility on the east side of Peoria Street 

 Completion of bicycle lanes and signage  

The total estimated cost for design and construction of these improvements is $516,000. Work is 
projected to begin in 2013 and be completed by 2016 when the station opens for service. These 
off-site projects have been adopted into the regional 2012-2017 Transportation Improvement 
Program (TIP) to receive federal and local funds.  

Project Costs: $516,000 (2012 estimate) 
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Figure 4-6 Near-Term Bicycle and Pedestrian Access Improvements in the Peoria-Smith Station Area 

 
Source: City of Aurora, Colorado 
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Case Study: Washington Metropolitan Area Transit Authority 
(WMATA) Bicycle and Pedestrian Access Improvements 

Over the past two years, WMATA has made a considerable investment in improving access for 
bicyclists and pedestrians to all of its stations. This initiative, which was first codified in the 
October 2010 Metro Bicycle & Pedestrian Access Improvements Study, was subsequently fueled 
by a commitment from WMATA leadership in 2011 to “triple the bicycle mode share to 2.1% by 
2020 and quintuple it to 3.5%, or about 12,000 riders, by 2030.”4  

WMATA’s path forward has been broken into two parts: “Metro-Led Elements” (on-site) and 
“Partner/Joint-Led Elements” (off-site) improvements. As of early 2012, WMATA has already 
begun to implement priority bicycle and pedestrian access projects on its properties, and is in the 
early stages of partnering with potential off-site partners.  

 Metro-Led Elements are “focused on organization and operational changes within Metro 
and primarily address facilities on Metro-owned property.” They include such programs 
as Multi-Modal Policy, Customer Information and Encouragement, Bicycle Parking, and 
Transit Oriented Development.  

 Metro Partner/Joint-Led Elements are “initiatives that Metro may initiate, but that will 
require coordination with surrounding property owners and local jurisdictions.” These 
initiatives include (verbatim): 

− Off-Site Connections and Programs: Continue to coordinate with local government 
staff, elected officials and private groups to enhance pedestrian and bicycle 
connectivity and support education and encouragement programs. 

− Wayfinding: Establish partnerships with neighboring landowners and local 
jurisdictions to enhance on and off-site pedestrian and bicycle wayfinding to improve 
the ability of Metro customers to navigate to/from Metrorail Stations. 

− Adjacent Development: Implement targeted improvements to the adjacent 
development process to ensure that all projects near Metrorail Stations are 
pedestrian and bicycle friendly. 

The report also included an assessment of potential on- and off-site bicycle and pedestrian 
improvements at a selection of nine stations throughout the system designed to provide a 
representative sample. Stations were chosen to serve as proxies for nine types of stations, such as 
those serving primarily suburban land uses, those in dense, mixed-use urban core areas, and 
those serving large employment centers. The assessment also included high-level project costs. 
The report explains that its cost estimates:  

…were developed for various improvement recommendations by identifying pay items 
and establishing rough quantities. Unit costs are in 2010 dollars and were assigned based 
on historical cost data from a variety of sources including local departments of 
transportation… The costs are intended to be general and used for long-term planning 
purposes. A 25% contingency is applied to the cost for each item.  

                                                
4 
http://www.wmata.com/about_metro/board_of_directors/board_docs/022411_MEAD100962PPDIRABikeandPedAcc
ess.pdf 

http://www.wmata.com/about_metro/board_of_directors/board_docs/022411_MEAD100962PPDIRABikeandPedAccess.pdf
http://www.wmata.com/about_metro/board_of_directors/board_docs/022411_MEAD100962PPDIRABikeandPedAccess.pdf
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To illustrate the types of improvements that were identified the report’s assessment of Shady 
Grove station (Red Line) is excerpted below in Figure 4-7 through Figure 4-10. Shady Grove was 
classified as an “Auto Collector/Suburban Freeway” type station with high potential for mode 
shift to bicycle and pedestrian access modes.    

Figure 4-7 Shady Grove Metrorail Station – Issues and Observations 
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Figure 4-8 Aerial View of Shady Grove MetroRail Station 

 
Source: © Google; Imagery Date: 8/28/10 

Metro Station  
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Figure 4-9 Shady Grove Field Assessment Diagram 
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Figure 4-10 Shady Grove Metrorail Station – Infrastructure Recommendations 

 
Sources: 

Metrorail Bicycle & Pedestrian Access Improvements Study, October 2010, 
http://planitmetro.com/wp-content/uploads/2010/12/Metrorail-Bicycle-Pedestrian-Access-
Improvements-Study-_Final.pdf 

Metrorail Station Typologies Graphic, Toole Design Group, 
http://reconnectingamerica.org/assets/Uploads/2009metrostationtypologies.pdf 

http://planitmetro.com/wp-content/uploads/2010/12/Metrorail-Bicycle-Pedestrian-Access-Improvements-Study-_Final.pdf
http://planitmetro.com/wp-content/uploads/2010/12/Metrorail-Bicycle-Pedestrian-Access-Improvements-Study-_Final.pdf
http://reconnectingamerica.org/assets/Uploads/2009metrostationtypologies.pdf
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Case Study: Sonoma-Marin Area Rail Transit (SMART) 
North Santa Rosa Station Area Specific Plan Transit 
Improvements 

Beginning construction in 2012, SMART rail service will connect many of the cities and towns 
within the counties of Marin and Sonoma, just north of San Francisco. At full build-out, the 70-
mile commuter rail line will stretch from Cloverdale in northern Sonoma County to Larkspur in 
Marin County, where a ferry connection to San Francisco will be available via the Larkspur Ferry 
Terminal.  

SMART will provide rail service along a legacy Northwestern Pacific Railroad alignment, serving a 
total of 14 stations with 30 minute headways in each direction during morning and evening peak 
hours.  

The City of Santa Rosa’s North Station Area Specific Plan identified a number of improvements in 
the area one-half mile around the station, including a potential new shuttle service connecting the 
SMART rail station to major employment centers located beyond a one-half mile walking 
distance. The shuttle system could be operated privately or by the existing bus transit agencies 
service the areas, but would be designed to support SMART rail service and supplement rather 
than replace existing bus service. The plan proposed a 5.5-mile, 30-minute shuttle loop that 
would be coordinated with SMART’s 30-mintue service headways so as to minimize the number 
of shuttle vehicles required.   

Project Costs: $275,000 to initiate service and $352,000 annually for shuttle operations  

Source: 

North Santa Rosa Station Area Specific Plan, April 2012, http://ci.santa-
rosa.ca.us/departments/communitydev/NSR_SASP/Pages/default.aspx  

Summary 
Station access has a direct effect on rail ridership as well as on the broader transportation 
network. Rail transit agencies typically are responsible for setting station access priorities and 
establishing design guidelines, but only have the ability to construct facilities on their own right-
of-way or property, which generally constitutes only a small portion of access improvements. 
Consequently, they must work cooperatively with local and sometimes state agencies to fund, 
design and construct non-rail infrastructure outside of station property.  

Local jurisdictions, MPOs and state agencies thus have a significant role in implementing access 
improvements that extend beyond the transit agency property line, which may constitute a 
significant portion of necessary or desired improvements. These local and regional agencies also 
have the additional responsibility of ensuring that rail projects and improvements related to 
station access are incorporated into and integrated with broader community planning efforts.  

http://ci.santa-rosa.ca.us/departments/communitydev/NSR_SASP/Pages/default.aspx
http://ci.santa-rosa.ca.us/departments/communitydev/NSR_SASP/Pages/default.aspx
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STATION AREA PLANNING AND DEVELOPMENT 
In addition to identifying and constructing infrastructure improvements related to more basic rail 
station access, many communities go a step farther and undertake more comprehensive station 
area planning and development efforts. One of the main outcomes of more comprehensive station 
area planning is a list of infrastructure improvements needed to support more intensive 
development around stations, improve multimodal station access, and enhance public spaces and 
overall urban design and character in the station area.  

Station area planning and development requires funding resources for the planning effort itself, 
as well as for the infrastructure improvements that are determined during the planning process. 
The case studies in this section illustrate how MPOs partnered with local cities and transit 
agencies to fund comprehensive station area planning efforts. These efforts ranged in cost from 
$80,000 to nearly $500,000 per station area, depending on the size and complexity of the 
planning area and the extent to which more detailed design development and environmental 
review were included in the planning process.  

Non-rail infrastructure projects related to station area or transit-oriented development and other 
community development initiatives focus primarily on improving street connectivity and 
pedestrian and bicycle access between the rail station and adjacent land uses, street design, and 
the overall enhancement of public spaces. In many ways, these are the same kinds of projects 
identified previously for station access. Projects typically consist of: 

 Public plazas 

 Streetscape improvements, including pedestrian-scale lighting, street furniture, textured 
paving, landscaping, etc. 

 Improved street connectivity through construction of new streets or bicycle and 
pedestrian facilities 

 Pedestrian and bicycle wayfinding signage 

 Public art 

The following case studies also provide detail on station area planning efforts around the new 
SMART rail line in the northern San Francisco Bay Area, and the new East Rail Line in the 
Denver, Colorado metropolitan area. As is often the case with station area planning efforts, cost 
estimates were not developed due to lack of more detailed design development, or were very 
preliminary.  
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Case Study: City of San Rafael Downtown Station Area Plan 
(SMART) 

In 2010, the City of San Rafael was awarded a $528,000 planning grant from the Metropolitan 
Transportation Commission (MTC, the regional MPO for the San Francisco Bay Area) to prepare 
station area plans for two new SMART stations, Downtown San Rafael and Civic Center. The City 
was eager to begin work addressing traffic and parking issues, rail station access, community 
concerns, and opportunities created by the new stations while SMART was in the relatively early 
stages of work on engineering and design of the rail lines and stations. 

The City partnered with seven different agencies, including local bus transit agencies and SMART, 
to fund and develop the plans. The Downtown San Rafael Station Area Plan, discussed in more 
detail below, was funded with $388,000 from MTC and a 20% local match for a total cost of 
$485,000. The Civic Center Plan, which represented a less intensive planning effort, was funded 
with $140,000 from MTC and a 20% match for a total project cost of $170,000.  

The Downtown Station Area Plan 

The Downtown San Rafael SMART station is located on the eastern edge of Downtown San Rafael 
between two heavily trafficked arterial roadways. The Downtown San Rafael street network is a 
traditional grid, but it is separated from neighborhoods to the east by the elevated Highway 101. A 
significant amount of employment, retail activity, and housing is within a comfortable walk of the 
planned SMART station site, although the station is a few blocks removed from the city’s 
downtown core. Approximately 2,444 housing units are within a half-mile radius of the 
Downtown San Rafael station, and additional units are planned. 

The City of San Rafael completed a final station area plan for the Downtown station in June 2012. 
The plan identified various bicycle, pedestrian, and roadway improvements that will enhance 
circulation and station access in conjunction with planned changes in land uses and densities. The 
City has yet to develop detailed cost estimates for these improvements since projects are still 
conceptual. Funding for the improvements will likely come from a variety of federal, state and 
local sources. 

Recommended pedestrian improvements, as shown in Figure 4-11, seek to create a more walkable 
environment in the station area, allowing for convenient and safe access to the Downtown station 
and future land uses. The Plan’s pedestrian recommendations include: 

 Wider sidewalks 

 Improved pedestrian crossings 

 New crosswalks 

 The installation of pedestrian barriers to prohibit jaywalking between the rail station and 
bus terminal across 3rd street 

 Extended curbs to minimize pedestrian crossing distances 

 The installation of lighting, public art, and/or landscaping to improve the pedestrian 
experience at five crossings under the elevated Highway 101 

 Wayfinding signage to direct bicyclists and pedestrians to the station and nearby 
attractions and amenities 
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 The construction of a new multi-use path, providing a connection between neighborhoods 
to the east of the station and the planned multi-use path that is part of the SMART rail 
project 

Figure 4-11 Downtown San Rafael SMART Station Recommended Pedestrian Improvements 

 
Source: ARUP and Community Design + Architecture 

The Plan also identifies bicycle improvements to enable safe and convenient bicycle access to the 
station. The proposed improvements, as show in Figure 4-12, include: 

 New Class II bike lanes 

 New Class III bicycle routes 

 Expanded bicycle parking 
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Figure 4-12 Downtown San Rafael SMART Station Recommended Bicycle and Pedestrian 
Improvements 

 
Source: ARUP and Community Design + Architecture 

Finally, the Station Area Plan also includes recommended changes to the street network to 
support the various land use and transportation elements of the plan. These recommendations, as 
show in Figure 4-13, include: 

 The relocation of the Bettini Transit Center bus terminal from its existing location to a 
new site directly adjacent to the rail station 

 The additional of right-turn lanes at nearby streets 

 An additional travel lane along a one-block stretch of an adjacent street 

 Advanced rail detection systems integrated with traffic signals to allow for advanced rail 
preemption, limiting congestion caused by trains traversing downtown streets 
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Figure 4-13 Downtown San Rafael SMART Station Street Network Changes 

 
Source: ARUP and Community Design + Architecture 
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Sources: 

City of San Rafael Station Area Plans Website, 
http://www.cityofsanrafael.org/stationareaplans  

San Rafael City Council Agenda Report, May 3, 2010 
http://acm.cityofsanrafael.org/ccfiles/Meeting%20Reports/2010/05-03-
10/City%20Council/Staff%20Rpts/cc%20staff%20report%205%203%202010%20re%20MTC%2
0funding%20agreement.pdf  

Metropolitan Transportation Commission Web Site 
http://www.mtc.ca.gov/planning/smart_growth/  

 
Case Study: Peoria-Smith Station Area Plan 

The following example offers insights into how local and regional agencies incorporate land use, 
development, and urban design objectives into rail transit station area planning efforts. The case 
study presents the collaborative work of the regional rail agency (RTD), the Denver Regional 
Council of Governments (DRCOG) and a local municipality in planning for transit-oriented 
development around the Peoria-Smith station on Denver’s East Rail Line. This example illustrates 
the magnitude of improvements required to transform a low-density, industrial area into a 
higher-density, mixed-use, transit-oriented neighborhood. 

In 2006, the Denver Regional Council of Governments (DRCOG) awarded $320,000 of federal 
funding to the City of Aurora to develop four station area master plans for the new rail stations 
planned in the community (the East Rail Line and the I-225 Corridor Line), including the Peoria-
Smith Station. The planning process resulted in specific recommendations for both near-term and 
longer-term infrastructure improvements as well as land use and zoning changes.  

The Peoria-Smith station and park-and-ride facility will ultimately become a transfer station 
between two new transit corridors, the I-225 Light Rail Line and the East Rail Line, which is 
being constructed along an existing Union Pacific (UP) right-of-way. The Peoria-Smith Station 
will open in conjunction with the East Rail Line in 2016 and will include a 1,000-space park-and-
ride facility and bus transfer center. With completion of the I-225 Rail Line, several hundred 
additional parking spaces may also be constructed.  

The existing land uses in the station area are primarily industrial and warehousing, including a 
concrete batch plant and the City of Aurora waste water treatment plant. An INS detention facility 
and the Denver County Jail are located just south of the station. The station also is located within 
one mile of Stapleton, the largest New Urbanist project in the U.S., and is approximately one-half 
mile from an established residential neighborhood to the southeast.  

The Peoria-Smith station planning efforts identified a number of significant, longer-term 
infrastructure improvements, including additional bicycle and pedestrian paths, a grade 
separation at Nome Street, an extensive new roadway network, and a realignment of existing bus 
routes. Figure 4-14 shows the proposed pedestrian and bicycle circulation network, Figure 4-15 
illustrates proposed motor vehicle circulation, and Figure 4-16 shows the ultimate street network 
that is planned for the area. The costs of these longer-term improvements have not yet been 
estimated. 

 

http://www.cityofsanrafael.org/stationareaplans
http://acm.cityofsanrafael.org/ccfiles/Meeting%20Reports/2010/05-03-10/City%20Council/Staff%20Rpts/cc%20staff%20report%205%203%202010%20re%20MTC%20funding%20agreement.pdf
http://acm.cityofsanrafael.org/ccfiles/Meeting%20Reports/2010/05-03-10/City%20Council/Staff%20Rpts/cc%20staff%20report%205%203%202010%20re%20MTC%20funding%20agreement.pdf
http://acm.cityofsanrafael.org/ccfiles/Meeting%20Reports/2010/05-03-10/City%20Council/Staff%20Rpts/cc%20staff%20report%205%203%202010%20re%20MTC%20funding%20agreement.pdf
http://www.mtc.ca.gov/planning/smart_growth/
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Figure 4-14 Proposed Pedestrian and Bicycle Circulation, Peoria-Smith Station Area Plan 

 
Source: Background Report for the Peoria-Smith Station Area Plan, City of Aurora, October 2009, p. 21 
(https://www.auroragov.org/cs/groups/public/documents/document/006746.pdf)  

https://www.auroragov.org/cs/groups/public/documents/document/006746.pdf
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Figure 4-15 Auto and Bus Circulation, Peoria-Smith Station Area Plan 

 
Source: Background Report for the Peoria-Smith Station Area Plan, City of Aurora, October 2009, p. 23 
(https://www.auroragov.org/cs/groups/public/documents/document/006746.pdf)  

 

https://www.auroragov.org/cs/groups/public/documents/document/006746.pdf
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Figure 4-16 New and Enhanced Streets, Peoria-Smith Station Area Plan  

 
Source: Background Report for the Peoria-Smith Station Area Plan, City of Aurora, October 2009, p. 25 
(https://www.auroragov.org/cs/groups/public/documents/document/006746.pdf)  

Sources: 

City of Aurora Transit Oriented Development Website, 
https://www.auroragov.org/DoingBusiness/CityPlanning/Transit-
orientedDevelopment/index.htm 

https://www.auroragov.org/cs/groups/public/documents/document/006746.pdf
https://www.auroragov.org/DoingBusiness/CityPlanning/Transit-orientedDevelopment/index.htm
https://www.auroragov.org/DoingBusiness/CityPlanning/Transit-orientedDevelopment/index.htm
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Aurora’s Station Area Plans: Transforming Neighborhoods around Transit Stations, 
http://www.rtd-fastracks.com/media/uploads/i225/Aurora_TOD_Presentation.pdf 

Summary 
Comprehensive station area planning and development requires an initial investment in planning 
activities as well as both short- and long-term investments in what may be significant non-rail 
infrastructure improvements. While they are often led by local cities or towns, they require active 
participation by a wide range of agencies and other stakeholders. In some cases, planning efforts 
may be led by the rail transit agencies, and many transit agencies have developed guidelines for 
transit-oriented development in station areas (see Appendix C for examples). Many rail transit 
agencies have also taken an active role in redeveloping their surface parking lots around stations 
and partnering with local communities to create opportunities for housing and jobs near rail 
stations.   

CONCLUSION 
The information in this guidebook provides numerous examples of how communities have 
partnered with rail transit, state and regional agencies to fully incorporate new rail projects into 
the existing transportation network. It also provides information on typical non-rail 
infrastructure projects and their general costs resulting both from rail rights-of-way as well as 
station access and station development. Communities, state and regional agencies should be able 
to use this information to gain a better understanding of the planning and capital costs associated 
with non-rail infrastructure needed to support new passenger rail service.  

However, the best way for local, regional, or state agencies to determine non-rail infrastructure 
needs and costs related to station access is to engage in comprehensive planning in partnership 
with transit agencies. Ideally, planning for the areas around rail stations should happen as early 
as possible in rail project development and should engage a wide range of stakeholders. Planning 
for station areas early on in rail project development can ultimately result in cost savings and a 
better overall passenger rail project that minimizes negative community impacts and can be used 
to fully leverage other transportation and community improvements. 

It is critical that policymakers, state agencies and MPOs understand the need for station area 
planning (both for station access and more comprehensive station development) and provide the 
necessary financial and technical support that may be needed by local cities and towns as well as 
transit agencies. As shown by the case studies presented in this chapter, this kind of support is 
essential for communities to adequately plan for and fund non-rail infrastructure necessitated by 
new passenger rail projects.  

 

http://www.rtd-fastracks.com/media/uploads/i225/Aurora_TOD_Presentation.pdf
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High Medium Low
1.0 Station/Site Improvements

1.1 Vehicle Parking
a. Surface Parking $5,000 $3,500 $2,500 SPACE SRF Consulting Group (various projects in Upper Midwest Region)
b. Structured Parking (Above Ground) $20,000 $17,500 $15,000 SPACE SRF Consulting Group (various projects in Upper Midwest Region)
c. Structured Parking (Below Ground) $40,000 $30,000 $25,000 SPACE SRF Consulting Group (various projects in Upper Midwest Region)
d. Parking Management and Maintenance (Annual Operations) $800 $500 $250 SPACE Metro Transit (Twin Cities) cost worksheet; http://www.vtpi.org/tca/tca0504.pdf

1.2 Bicycle Parking
a. Standard Bicycle Parking $400 $120 $60 SPACE Dero Bike Rack Co.; http://www.bicyclinginfo.org/engineering/parking.cfm
b. Bicycle Parking Shelter $1,000 $750 $500 SPACE Dero Bike Rack Co.
c. Secure Bicycle Parking (Bike Lockers) $2,000 $1,500 $1,000 SPACE Dero Bike Rack Co.; http://www.bicyclinginfo.org/engineering/parking.cfm
d. Security Lighting $5,000 $3,500 $2,500 EACH MnDOT Average Bid Price 2011

1.3 Landscaping
a. Bench $3,500 $2,500 $1,200 EACH SRF Consulting Group (various projects in Upper Midwest Region)
b. Trash Receptacle/Recycling Container $2,500 $1,600 $1,000 EACH SRF Consulting Group (various projects in Upper Midwest Region)
c. Decorative Lighting $7,500 $5,000 $2,500 EACH SRF Consulting Group (various projects in Upper Midwest Region)
d. Banner Pole $4,500 $3,500 $2,500 EACH SRF Consulting Group (various projects in Upper Midwest Region)
e. Newspaper Corral $1,500 $750 $500 EACH SRF Consulting Group (various projects in Upper Midwest Region)
f. Irrigation $0.50 $0.30 $0.20 SQ FT SRF Consulting Group (various projects in Upper Midwest Region)
g. Sod $6 $3.50 $2.50 SQ YD SRF Consulting Group (various projects in Upper Midwest Region)
h. Tree $600 $350 $250 EACH SRF Consulting Group (various projects in Upper Midwest Region)
i. Shrub $75 $50 $25 EACH SRF Consulting Group (various projects in Upper Midwest Region)
j. Public Art $250,000 $50,000 $10,000 LUMP SUM SRF Consulting Group (various projects in Upper Midwest Region)

2.0 Station/Site Access
2.1 Vehicle Access

a. Construction of New Streets $1,500,000 $1,000,000 $750,000 LANE MILE SRF Consulting Group (various projects in Upper Midwest Region)
b, New Traffic Signals $200,000 $150,000 $75,000 SYSTEM SRF Consulting Group (various projects in Upper Midwest Region)
c. Signal Modifications/Upgrades $60,000 $30,000 $10,000 INTERSECTION SRF Consulting Group (various projects in Upper Midwest Region)

c.1 Dynamic Messaging Signs $30,000 $25,000 $20,000 INTERSECTION SRF Consulting Group (various projects in Upper Midwest Region)
c.2 Signal Interconnection $20 $15 $10 LIN FT SRF Consulting Group (various projects in Upper Midwest Region)
c.3 Accessible Pedestrian Signal $12,000 $10,000 $8,000 INTERSECTION SRF Consulting Group (various projects in Upper Midwest Region); 

http://projectaction.easterseals.com/site/DocServer/04APS.pdf
c.4 Emergency Vehicle Preemption $20,000 $17,500 $15,000 SYSTEM SRF Consulting Group (various projects in Upper Midwest Region)

d. New Turn Lanes/Lane Reconfiguration $300,000 $120,000 $5,000 LANE SRF Consulting Group (various projects in Upper Midwest Region)
e. New Street Lighting $400,000 $300,000 $200,000 MILE SRF Consulting Group (various projects in Upper Midwest Region)
f. Signage $35 $30 $25 SQ FT (Panel) SRF Consulting Group (various projects in Upper Midwest Region)

2.2 Pedestrian Access
a. New Sidewalks or Pathways $35 $25 $15 SQ YD SRF Consulting Group (various projects in Upper Midwest Region)
b. Sidewalk or Pathway Widening $35 $25 $15 SQ YD SRF Consulting Group (various projects in Upper Midwest Region)
c. Bulbouts/Curb Extension $25,000 $10,000 $5,000 CORNER http://www.walkinginfo.org/engineering/crossings-enhancements.cfm#curb-extensions
d. Median Refuges $30,000 $15,000 $4,000 CROSSING http://www.walkinginfo.org/engineering/crossings-enhancements.cfm#curb-extensions
e. Pedestrian Hybrid Beacon (HAWK) $100,000 $80,000 $60,000 SYSTEM SRF Consulting Group (various projects in Upper Midwest Region)
f.  Pedestrian Beacons (e.g., Rectangular Rapid Flashing Beacon) $15,000 $12,500 $10,000 SYSTEM (2 Units) http://safety.fhwa.dot.gov/intersection/resources/techsum/fhwasa09009/
g. Other Pedestrian Safety Signage $300 $200 $100 EACH http://safety.fhwa.dot.gov/ped_bike/tools_solve/ped_scdproj/sys_impact_rpt/chap_2.cfm
h. Bollards $3,000 $1,500 $500 EACH SRF Consulting Group (various projects in Upper Midwest Region)
i. Curb Ramps $1,500 $1,000 $750 EACH SRF Consulting Group (various projects in Upper Midwest Region)
j. High Visibility Crosswalks $3,000 $600 $300 CROSSING Professional knowledge and http://www.walkinginfo.org/pedsafe/pedsafe_curb1.cfm?CM_NUM=3
k. Tactile Warning Treatments (Truncated Domes) $40 $30 $25 SQ FT MnDOT Average Bid Price 2011
l. Security Lighting $5,000 $3,500 $2,500 EACH MnDOT Average Bid Price 2011
m. Overcrossings (Bridges) $300 $250 $200 SQ FT SRF Consulting Group (various projects in Upper Midwest Region)
m. Undercrossings (Tunnels) $20,000 $15,000 $10,000 LIN FT SRF Consulting Group (various projects in Upper Midwest Region)
o. Wayfinding Signage $300 $200 $100 EACH http://www.walkinginfo.org/engineering/crossings-signals.cfm#signing
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2.3 Bicycle Access

a. Bikeways (Off-Street Pathways) $35 $30 $20 LIN FT SRF Consulting Group (various projects in Upper Midwest Region)
b. Bikeways (Lanes/Cycle Tracks/Sharrows) $20,000 $10,000 $5,000 LANE MILE http://www.walkinginfo.org/engineering/roadway-bicycle.cfm
c. Bike-Actuated Signals $20,000 $17,500 $15,000 SYSTEM SRF Consulting Group (various projects in Upper Midwest Region)
d. Security Lighting $5,000 $3,500 $2,500 EACH MnDOT Average Bid Price 2011

2.4 Connecting Transit Access
a. Bus Shelter $100,000 $50,000 $20,000 EACH SRF Consulting Group (various projects in Upper Midwest Region)
b. Bus Bulb $20,000 $10,000 $7,500 EACH SRF Consulting Group (various projects in Upper Midwest Region)
c. Additional Bus Service (Operating Costs) $120 $90 $60 REVENUE HR Average cost per rev hour +/- stdev (Directly Operated Motorbus Service, NTD 2010)
d. Additional Bus Service (New Bus Capital Costs) $750,000 $500,000 $300,000 VEHICLE http://www.apta.com/resources/statistics/Documents/table22_vehcosttransitlength2011.pdf

3.0 Other Infrastructure Impacts
3.1 Roadway Impacts

a. Roadway Grade Separation $30,000,000 $15,000,000 $8,000,000 INTERCHANGE SRF Consulting Group (various projects in Upper Midwest Region)
b. On-Street Parking Removal and Associated Impact Mitigations
c. Curb/Median Modifications $75 $50 $30 SQ YD SRF Consulting Group (various projects in Upper Midwest Region)

3.2 Utility Impacts
a. Utility Relocation – Above Ground $200 $50 $30 LIN FT SRF Consulting Group (various projects in Upper Midwest Region)
b. Utility Relocation – Under Ground $650 $200 $50 LIN FT FTA Average Unit Cost 
c. Utility Reinforcement $250 $100 $75 LIN FT MnDOT Average Bid Price 2011 for steel casing

3.3 Noise Mitigation
a. Sound Walls $40 $30 $20 SQ FT SRF Consulting Group (various projects in Upper Midwest Region)
Note:
1 In general, the "medium" value is most appropriate for concept-level costing. Values can be expected to increase or decrease based on quantities or packaging with other project elements, topographic factors, and regional differences and standards.

  

See "Vehicle Parking" and narrative text
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Cost Considerations 
The cost estimates provided in this document reflect only the material and labor costs that are 
associated with constructing each infrastructure item. Therefore, the actual cost of constructing the 
additional infrastructure generally will be higher due to other costs not included, such as soft costs and 
right-of-way (ROW) costs. These items are explored in more detail below. 

Other items that should be given consideration when identifying actual cost estimates are the regional 
differences in construction costs and the effects of price inflation, the topography of the area (built-up 
environment, historic district, soil conditions, etc.) as well as economies of scale relating to coordinating 
with other components in a bid package. 

Soft Costs 
The term “soft costs” generally refers to the professional service fees associated with designing, 
inspecting, and administering the construction of an engineering or architectural project. TCRP Report 
138: Estimating Soft Costs for Major Public Transportation Fixed Guideway Projects provides a detailed 
evaluation of what soft costs are and includes a methodology for estimating these costs for large fixed 
guideway transit projects. The report’s definition of soft costs is as follows: 

“Generally, soft costs are the capital expenditures that are required to complete an operational 
transit project, but which are not spent directly on activities related to brick-and-mortar 
construction, vehicle and equipment procurement, or land acquisition. Instead, these expenses 
are incurred on professional services that are necessary to complete the project.” 

Soft costs are an important consideration for estimating a project’s total cost and are included in the 
“Professional Services” category within the Federal Transit Administration’s (FTA) Standard Cost 
Category structure. The sub-categories within this category include: 

• 80.01—Preliminary Engineering 
• 80.02—Final Design 
• 80.03—Project Management for Design and Construction 
• 80.04—Construction Administration and Management 
• 80.05—Insurance 
• 80.06—Legal; Permits; Review Fees by Other Agencies, Cities, etc. 
• 80.07—Surveys, Testing, Investigation, Inspection 
• 80.08—Start Up 

Right-of-Way Costs 
Another cost that is not included in this document’s cost estimates is the cost associated ROW 
acquisition. These costs may include the purchase or lease of property or the relocation of existing 
households and businesses and are likely to vary greatly depending on geographical location and 
existing land use and ownership. TCRP Report 625: Procedures Guide for Right-of-Way Cost Estimation 
and Cost Management provides a detailed evaluation of the elements of ROW acquisition and 

http://www.trb.org/Publications/Blurbs/Estimating_Soft_Costs_for_Major_Public_Transportat_163381.aspx
http://www.trb.org/Publications/Blurbs/Estimating_Soft_Costs_for_Major_Public_Transportat_163381.aspx
http://www.trb.org/Main/Blurbs/162271.aspx
http://www.trb.org/Main/Blurbs/162271.aspx
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management. As stated in that report, the underestimation of ROW costs is a major contributor to the 
rampant cost escalation of large transportation infrastructure projects. 

Regional Cost Differences 
In past studies it has been common practice to use the regional construction cost indices (CCI) produced 
by the Engineering News Record (ENR) to normalize construction cost difference between cities and 
regions. However, the ENR has made it clear that due to factors such as labor productivity differences 
and inconsistent cost reporting standards between regions, the CCI should not be used in this manner.1 
However, the reader should be aware that regional cost differences may have a significant impact on 
the final project cost. 

Inflation 
The construction cost estimates provided in this report are intended to reflect the cost of construction 
for a base year of 2012. Projects that are programmed for implementation in later years will be subject 
to price inflation and the estimated cost will need to be adjusted accordingly. The Producer Price Index 
(PPI) is commonly used to adjust construction project costs to a nominal base year to provide 
comparison. The PPI is maintained by the Bureau of Labor Statistics and is similar to the more commonly 
known Consumer Price Index (CPI). However, the PPI is solely focused on indexing the prices of 
domestically produced goods and services for specific industries while the CPI also includes imports, and 
is more closely tied to the average cost of living. 

The annual Producer Price Index for the Construction industry since 1990 is shown below in Figure 1. A 
common practice is to assume an average annual inflation rate of three percent. This has been the 
approximate annual growth rate for the PPI over the last two decades, although in recent years the rate 
of inflationary growth has been accelerating. 

Figure 1: Producer Price Index: Construction 

 

                                                           
1 http://enr.construction.com/economics/faq/ 
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Individual Cost Elements 
This section provides an explanation of each item in the cost estimation worksheet. As noted previously, 
costs may vary significantly between cities and regions. For that reason, the cost item descriptions will 
refer to the regional cost estimation source where applicable. Another resource that is occasionally cited 
is the Federal Transit Administration’s (FTA) Capital Cost Database. This database is a summary of 35 
federally funded rail projects between 1983 and 2009. The average costs for the projects are organized 
according to the FTA’s standard cost categories and can be normalized to a base year for comparison 
using R.S. Means Construction Cost Index. Average costs cited in this report are normalized to the year 
2012. 

1.0 Station/Site Improvements 

1.1 Vehicle Parking 
The vehicle parking cost estimates are based primarily on project experience in the Upper Midwest 
region. However, a comparison with other national sources finds these estimates to be relatively 
consistent throughout the country. 

a. Surface Parking: The costs associated with surface parking are primarily limited to bituminous 
pavement, curb and gutter, and labor. The main factor impacting the final unit cost is the 
topography of the area, with uneven areas requiring excavation, grading, and potentially more 
costly storm water management systems. Other cost drivers include the use of raised medians 
as physical dividers and green treatments such as rain gardens and permeable pavement. 
Landscaping amenities may also be required. See Section 1.3 Landscaping for information on 
these costs. 

b. Structured Parking (Above Ground): These estimated costs assume a free-standing multi-level 
parking facility. Construction costs will be dependent on architectural design treatments, but 
will also be greatly affected by the physical layout of the site. Small, irregularly shaped parcels 
may be more difficult to build on due to construction staging location issues that may require 
the use of less common construction methods. 

c. Structured Parking (Below Ground): Costs for below ground parking are primarily dependent on 
characteristics of the site geology and ease of excavation. Deeper excavation will generally 
increase the average unit cost. 

d. Parking Management and Maintenance: Annual operations costs for parking facilities include 
routine facility maintenance, insurance, utilities, taxes, permit fees, and wages (security and/or 
attendant personnel). Annual costs will increase significantly if the facility charges for use and is 
access controlled. The addition of access control equipment such as ticket vending machines 
and gate arms will also increase the average unit cost for the parking facility. These costs are 
based on average unit costs provided by the Minneapolis-St. Paul regional transit service 
provider (Metro Transit), and a study by the Victoria Transport Policy Institute. 

http://www.fta.dot.gov/12305_11951.html
http://www.vtpi.org/tca/tca0504.pdf
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1.2 Bicycle Parking 
The cost estimation sources for bicycle parking are a combination of project experience in the Upper 
Midwest area, information provided by Dero Bike Rack Company (a national provider of bicycle parking 
solutions) and bicyclinginfo.org (a federally funded source of information on bicycle parking). 

a. Standard Bicycle Parking: Cost estimates are provided in per bicycle space unit costs. The low 
estimates assume the use of standard hoop or hitch type racks which provide parking for two to 
three bicycles. The medium estimates assume larger rack types capable of parking five to 10 
bicycles. The high estimate assumes high-end custom and/or artistic installations. Cost will also 
be extremely dependent on the material used. For example, the costs of stainless steel units 
may be more than double the cost of galvanized iron units. 

b. Bicycle Parking Shelter: Shelters provide protection from weather elements for bicycles and 
bicyclists. The cost is largely dependent on the size of the proposed shelter and the material 
used. These cost estimates are also provided per bicycle space, with the low estimates assuming 
a small standalone shelter capable of sheltering four to six bicycles and the high estimate 
assuming a larger structure capable of sheltering between 25 and 35 bicycles. 

c. Secure Bicycle Parking (Bike Lockers): Cost estimates are provided in per bicycle space unit 
costs. Typical bike lockers provide secure parking for two vehicles each, but may also be 
provided in alternative configurations. 

d. Security Lighting: Lighting increases security by improving visibility. Costs vary type and power 
of the lighting units used. The estimated costs are based on planning tools used by industry 
professionals based in the Upper Midwest region. 

1.3 Landscaping 
Landscaping encompasses a number of aesthetic or ornamental improvements such as decorative 
lighting, trees, and public art. It also includes more functional items such as benches, trash receptacles, 
and newspaper corrals. The cost estimates provided are based on project experience in the Upper 
Midwest region. 

2.0 Station/Site Access 

2.1 Vehicle Access 
a. Construction of New Streets: The cost estimates for the construction of new streets includes 

necessary pavement, curb and gutter, excavation, and minor utility work. Costs will be impacted 
by regional design standards and anticipated vehicle loads. For example, heavy use by large 
vehicles such as trucks and buses will require a stronger and more expensive roadway. The 
estimated costs are based on planning tools used by industry professionals based in the Upper 
Midwest region. Some street construction may require significant watermain or sanitary sewer 
installation that is not included in these costs. 

http://www.dero.com/
http://www.bicyclinginfo.org/
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b. New Traffic Signals: Traffic signal costs include the furnishing and installation of a traffic signal 
system at an intersection. Signal costs are highly dependent on the geometry of the 
intersection, including the number of approaches, the intersection angle, and the number of 
lanes on each approaching roadway. Complex signal phasing will also increase the number of 
signals needed and the overall cost. Costs are based primarily on project experience in the 
Upper Midwest region, but a review of national sources finds consistency in overall average 
costs. 

c. Signal Modifications/Upgrades: These costs include modifications or upgrades to existing 
signalized intersections. Estimated costs are provided for four common signal upgrades. Costs 
are based primarily on project experience in the Upper Midwest region. 

1. Dynamic Message Signs: These signs provide information to drivers such as roadway or 
event information. They may be mounted to existing signal mast arms or installed on 
standalone structures in advance of the intersection. 

2. Signal Interconnection: Signal interconnection is required for transit preemption or 
priority for rail vehicles and also for signal coordination within a roadway corridor or 
transportation system network. 

3. Accessible Pedestrian Signal: Accessible (a.k.a. Audible) Pedestrian Signals assist street 
crossings for visually impaired users by providing audio guidance and direction. 

4. Emergency Vehicle Preemption: Emergency Vehicle Preemption provides a green signal 
for emergency response vehicles to speed their travel. 

d. New Turn Lanes/Lane Reconfiguration: The estimated costs of additional turn lanes depend 
primarily on the width of the existing roadway. If sufficient roadway width exists, a new turn 
lane may be achieved simply through roadway restriping. However, insufficient roadway width 
may require roadway reconstruction. Turn lane length will depend on the anticipated vehicle 
turning volumes and on roadway speed. Additionally, the construction of left turn lanes is 
typically more costly than the construction of right turn lanes. 

e.  New Street Lighting:  Street lighting cost estimates vary primarily based on the type and power 
of the lighting units used.  Costs are based primarily on project experience in the Upper Midwest 
region. 

f. Signage: Signs in this category are assumed to be larger guide signs mounted either on overhead 
structures or on the side of the roadway. Average unit costs for small roadway regulatory signs 
will range from $150 to $300 per sign. In most cases, signs will be required to be placed in 
accordance with the Federal Highway Administration’s Manual of Uniform Traffic Control 
Devices. Estimated costs were obtained from past project experience in the Upper Midwest 
region. 
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2.2 Pedestrian Access 
a. New Sidewalks or Pathways: Estimated sidewalk and pathway costs are dependent on the 

surfacing type and depth. Asphalt surfaces are less expensive than concrete, but generally 
require more maintenance. These estimated costs are based on planning tools used by industry 
professionals based in the Upper Midwest region. 

b. Sidewalk or Pathway Widening:  The cost of widening existing sidewalks is estimated to be the 
same as the construction of new sidewalks and pathways as described in section 2.2.a. 

c. Bulb-Outs/Curb Extension: Bulb-outs are effective at improving pedestrian safety by reducing 
the roadway crossing distance and functioning as a traffic calming measure. The construction 
cost is generally most sensitive to the degree of drainage system modifications required as a 
result of the bulb-out. Construction costs may also increase significantly if the project requires 
the relocation of existing utility poles or service boxes. 

d. Median Refuges: Median refuge islands (raised medians) provide a sheltered area in the center 
of the roadway where pedestrians can wait for gaps in traffic; this makes pedestrian crossings 
easier by breaking a large crossing distance into two smaller crossing distances. Cost will depend 
on required changes to existing lane geometry and the use of landscaping, bollards, or other 
physical barriers. 

e. Pedestrian Hybrid Beacon (HAWK): Pedestrian hybrid beacons are typically installed at mid-
block pedestrian crosswalks that require additional safety improvements to increase driver 
awareness at a location. A typical system consists of a pair of mast arm-mounted signal faces 
which stop traffic when a pedestrian button is activated. The cost estimates are based on a 
professional knowledge of systems installed throughout the country. 

f. Pedestrian Beacons (e.g., Rectangular Rapid Flashing Beacon): These systems are installed at 
mid-block crosswalks to increase driver awareness of potential pedestrian crossings. They 
typically consist of a pair of pedestrian crossing signs and flashing beacons and may be activated 
by using a pedestrian push button or through passive pedestrian detection. Cost estimates are 
based on information from the Federal Highway Administration. 

g. Other Pedestrian Safety Signage:  Sign installation costs will depend heavily on the mounting 
type (e.g., post in pavement, surface mounted post, banded/mounted to existing structure). 
Estimated costs were obtained from past project experience in the Upper Midwest region. 

h. Bollards:  Bollards are used to prohibit motorized vehicle traffic where pedestrian access is 
permitted. Cost variations depend on the size and type of bollard being installed. The cost 
estimates are based primarily on the project experience of engineering and architectural 
professionals in the Upper Midwest region. 

i. Curb Ramps: Curb ramps are located at the corners of intersections for use in pedestrian access 
between the sidewalk and street. Curb ramp costs include removal of existing curb and gutter 
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and sidewalk; and the installation of new curb and gutter and sidewalk (cost variations are 
dependent on size and configuration of the curb ramp). The estimated costs are based on 
planning tools used by industry professionals based in the Upper Midwest region. 

j. High Visibility Crosswalks: Crosswalk markings alert drivers to the presence of pedestrian 
crossing locations. For maximum visibility, a ladder or zebra stripe pattern should be used. The 
total cost will depend primarily on the material used with standard paint representing the low 
cost estimate and thermoplastic inlay tape representing the medium cost estimate. The high 
cost estimate represents the average cost for installing a patterned pavement crosswalk. All 
costs will also be impacted by the length of the roadway crossing. The estimated costs are based 
on information provided by the Pedestrian and Bicycle Information Center in addition to project 
experience in the Upper Midwest region. 

k. Tactile Warning Treatments (Truncated Domes): Truncated domes are used as a detectable 
warning at curb ramp locations to increase pedestrian safety for individuals with disabilities. 
Estimated costs were obtained from the Minnesota Department of Transportation average bid 
prices for the 2011 construction season. 

l. Security Lighting: Lighting increases security by improving visibility. Costs vary type and power 
of the lighting units used. The estimated costs are based on planning tools used by industry 
professionals based in the Upper Midwest region. 

m. Overcrossings (Bridges): Bridge costs are highly variable depending on the bridge construction 
type (concrete vs. steel beams), abutments and railing type. The cost estimates are based 
primarily on the project experience of engineering and architectural professionals in the Upper 
Midwest region. Total project costs for pedestrian bridges and tunnels may range from $750,000 
to $4 million.2  

n. Undercrossing (Tunnels): Tunnel costs vary on size, type, and existing site conditions of where 
the tunnel is being installed. The cost estimates are based primarily on the project experience of 
engineering and architectural professionals in the Upper Midwest region. Total project costs for 
pedestrian bridges and tunnels may range from $750,000 to $4 million.2 

o. Wayfinding Signage: Sign installation costs will depend heavily on the mounting type (e.g., post 
in pavement, surface mounted post, banded/mounted to existing structure). Estimated costs 
were obtained from past project experience in the Upper Midwest region. 

2.3 Bicycle Access 
a. Bikeways (Off-Street Pathways): Off-street, shared-use pathways are typically paved using 

asphalt with a minimum recommended width of 10 to 12 feet. The estimated costs represent 
only the costs associated with sub-base preparation and asphalt paving. Additional costs that 

                                                           
2 http://www.walkinginfo.org/engineering/crossings-overpasses.cfm 

http://www.walkinginfo.org/engineering/crossings-overpasses.cfm
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should be considered include lighting, storm water management, and bridges. These costs are 
based on project experience in the Upper Midwest region. 

b. Bikeways (Lanes/Cycle Tracks/Sharrows): On-street bicycle pathways may be implemented in a 
variety of forms with a very wide cost range.  

- Sharrows—which are used in cases when roadway widths do not permit the use of a full 
bike lane—represent a lower cost option and consist only of pavement legends spaced 
approximately every 200 feet.3  

- Standard bike lanes are assumed to be in the form of two parallel white lines with pavement 
legends.  

- Cycle tracks are bike lanes placed between a row of parking and the sidewalk. They will 
generally cost more than standard bike lanes due to the additional paint required to denote 
a buffer area between the cycle track and parked vehicles. Cycle tracks may also be 
implemented with physical barriers such as bollards or raised medians. These cost estimates 
do not reflect the cost of these additional physical barriers.  

All costs will increase if additional treatments are implemented such as fully painted bike lanes 
or bike boxes at intersections. Because the implementation of bikeways will often require the 
modification of adjacent vehicle pavement markings, it is generally most cost-effective to 
include bikeways installation as part of a larger roadway resurfacing project. These cost 
estimates are based on a combination of project experience in the Upper Midwest region and 
information available from the Pedestrian and Bicycle Information Center. 

c. Bike-Actuated Signal Modifications: Signalized intersections are commonly outfitted with 
vehicle detection systems to improve the efficiency of the intersection. However, these systems 
are generally poor at detecting bicyclists. Detection system improvements may be made to 
existing signals to facilitate the detection of bicycles using either modified inductance loop 
detectors or video detection. These cost estimates are based on project experience in the Upper 
Midwest region. 

d. Security Lighting: Lighting increases security by improving visibility. Costs vary based on the type 
and power of the lighting units used. The estimated costs are based on planning tools used by 
industry professionals based in the Upper Midwest region. 

2.4 Connecting Transit 
Following the implementation of a passenger rail service, adjacent bus transit service will typically be 
reorganized or improved to act as feeder routes for the new rail service. The need for additional bus 
service and/or additional bus vehicles will depend on the extent of the existing transit infrastructure and 
the goals or policies of the local transit agencies. If existing bus service is simply restructured to serve 

                                                           
3 MUTCD guidance recommends a maximum spacing of 250 feet. The cost of sharrows will depend primarily on the 
pavement legend spacing. http://mutcd.fhwa.dot.gov/ 

http://mutcd.fhwa.dot.gov/
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the new passenger rail facility, there may not be a need for additional vehicles. However, if additional 
routes are implemented or service is significantly increased, new buses and service hours may be 
needed based on the route cycle time and desired frequency. TCRP Report 30, Transit Scheduling: Basic 
and Advanced Manuals should be consulted for more detailed guidance on transit service planning. 

a. Bus Shelter: The cost of additional bus shelters depends on the size of the structure and the 
types of amenities provided (e.g., heat, benches, etc.). The cost estimates shown provide a 
range with a low end representing the installation of basic off-the-shelf structures with no 
amenities and a high end representing large, custom shelters outfitted with full amenities. The 
cost estimates are based primarily on the project experience of engineering and architectural 
professionals in the Upper Midwest region. 

b. Bus Bulb: Bus bulbs are a type of curb extension that extends sidewalk out into the roadway to 
accommodate a bus stop. This allows for bus passenger pick-up without the bus pulling over to 
the curb. The cost estimate to construct bus bulbs includes removals of existing curb and gutter 
and pavement and the construction of new curb and gutter and sidewalk. Cost variations are 
dependent on site conditions and configurations of the bus bulb. Estimated costs for individual 
components used in the bus bulb construction were obtained from the Minnesota Department 
of Transportation average bid prices for the 2011 construction season. 

c. Additional Bus Service (Operating Costs): A common measure of the cost of transit service is 
total operating cost per vehicle revenue hour. The National Transit Database (NTD) was used to 
generate average operating costs per revenue hour for all national transit service providers. The 
costs generated were specifically for directly operated motor bus service. The medium 
estimated cost represents the national average of this measure while the high and low 
estimates represent the average value plus or minus one standard deviation.  

i. Service costs will vary greatly from agency to agency, and will depending on the 
magnitude and type of service provided, as well as the individual agency goals of 
coverage and efficiency. For more detailed cost estimation, it is recommended that the 
actual average service cost of individual transit agencies be used. 

d. Additional Bus Service (New Bus Capital Costs): The new bus vehicle costs used the American 
Public Transportation Association average new vehicle costs for 2010 and 2011.4 The cost 
estimate ranges depend on the type of bus used with the high estimate representing an 
articulated bus greater than 55 feet in length, the medium estimate representing a standard 
two-door bus approximately 30 feet or more in length, and the low estimate representing single 
door suburban buses approximately 30 feet in length. 

                                                           
4 http://www.apta.com/resources/statistics/Documents/table22_vehcosttransitlength2011.pdf 

http://www.trb.org/Main/Blurbs/153847.aspx
http://www.trb.org/Main/Blurbs/153847.aspx
http://www.ntdprogram.gov/ntdprogram/
http://www.apta.com/resources/statistics/Documents/table22_vehcosttransitlength2011.pdf
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3.0 Other Infrastructure Impacts 

3.1 Roadway Impacts 
a. Roadway Grade Separation: Roadway grade separation may be needed as part of some rail 

projects. Grade separation costs will vary greatly based on many factors including bridge type, 
pavement type, earthwork necessary for grade separation, size of roadway, the need to acquire 
property, and site restrictions. The cost estimates are based primarily on the project experience 
of engineering and architectural professionals in the Upper Midwest region. 

b. On-Street Parking Removal and Associated Impact Mitigations: The construction of rail projects 
will often require a redesign of roadway lane geometry. In many cases, this will result in the loss 
of existing on-street parking spaces serving area businesses or residents. Typical mitigation 
measures include the construction of additional off-street parking facilities. For estimates of 
these costs, see section 1.1 Vehicle Parking. The magnitude of the on-street parking loss may 
also necessitate higher than average soft costs in the form of extensive public involvement and 
creative design solutions. 

3.2 Utility Impacts 
Utility relocation is typically required so that future maintenance activities may be completed without 
disrupting rail service. The FTA Capital Cost Database reports the average cost of utility relocation at 
$548 per linear foot of guideway. 

a. Utility Relocation (Above Ground):  Above ground utilities that may need to be relocated are 
generally private utilities (e.g., telephone, television and power) located on power poles. 
Estimated costs were obtained from past project experience in the Upper Midwest region. It 
should be noted that that above ground private utilities are typically within the project right-of-
way by permit or franchise, and their relocation is generally the responsibility of the utility 
owner. 

b. Utility Relocation (Below Ground): Relocation cost of existing underground utilities varies 
widely based on site conditions and the size and type of facility being relocated. Typically public 
underground utilities include storm sewer, sanitary sewer, water main, traffic signal cable and 
some communication lines. Typical private underground utilities include but are not limited to, 
communication lines (telephone and television), gas lines, petroleum pipelines and power lines. 
Estimated costs were obtained from past project experience in the Upper Midwest region. As 
with above ground utility relocation, below ground utility relocation is typically the 
responsibility of the utility owner. However, it should be noted that in cases where existing 
above ground utilities require relocation underground, the additional expense associated with 
this work is generally born by the project. 

c. Utility Reinforcement:  Underground utilities may need to be reinforced (e.g., utilities placed in 
steel casing) based on state and local requirements. Estimated costs were obtained from past 
project experience in the Upper Midwest region. 
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3.3 Noise Mitigation 
a. Sound Walls: Sound wall costs vary based on the material type used in sound wall construction. 

Typically sound walls are either constructed out of concrete or wood. Estimated costs were 
obtained from past project experience in the Upper Midwest region. 
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1 INTRODUCTION 
The objective of this NCHRP research task is to create a guidebook that assists state, regional and 
local agencies in “determining what the ‘true cost’ of implementing passenger rail service will be 
by looking ‘beyond the tracks’ and identifying upgrades to existing infrastructure and/or 
identifying new infrastructure that needs to be constructed in order to serve the movement of 
passengers to and from the rail stations.” As an initial research step in creating the guidebook, 
this document presents six different case studies of planned or existing passenger rail projects 
that illustrate the broader, non-rail infrastructure needs related to passenger rail service 
implementation. 

One of the key questions these case studies address is how non-rail infrastructure needs are 
determined, and then how they are either included as part of a rail project or developed and 
funded separately, but in conjunction with, passenger rail implementation. The case studies show 
that non-rail infrastructure projects generally fall into one of two categories. The first are those 
projects that are required because they are within the project’s right-of-way and necessary for 
basic station/system access (park-and-ride facilities, basic pedestrian, bicycle and transit facilities 
at the station) or because they mitigate a rail project’s environmental impacts. These are generally 
determined during a project’s early design phases and environmental review and are included as 
part of the rail project.  

The second category of non-rail infrastructure projects includes those that are enhancements or 
significant improvements of an area’s existing transportation network. These projects usually are 
determined by separate planning processes undertaken by local agencies or jurisdictions (who are 
usually not the rail project sponsor). They generally focus on improving multi-modal access to rail 
stations by addressing existing infrastructure deficiencies (that may be exacerbated by passenger 
rail implementation) or by creating entirely new non-rail infrastructure to support station access 
and increase ridership. The timing of the development of enhancement projects varies 
significantly – planning activities could occur at an early phase of rail project development or at a 
later phase, or even after project completion. 

While “required” non-rail infrastructure projects are almost always included in the cost of a rail 
project, funding and responsibility for implementation of enhancements varies. In some cases, 
they may be folded into a rail project because of potential construction cost savings, or because 
the particular access improvements are likely to provide significant ridership benefits, or because 
local communities demand that certain non-rail infrastructure improvements be included as part 
of the project. But more often, they are funded (in part or in whole) as separate but related 
projects and are led by other agencies or municipalities in cooperation with the rail transit agency. 

Consequently, it is the extent and nature of these “enhancement” projects that brings the highest 
level of uncertainty in terms of rail project costs and scope. In many cases, planning for 
infrastructure enhancements in proposed station areas does not begin until a rail project has 
already been proposed and has initiated design development. Further complicating this situation 
is the fact that municipalities or agencies other than the rail project sponsor are typically 
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responsible for planning and designing non-rail infrastructure enhancements. Additionally, rail 
project sponsors have strong incentives to keep project costs as low as possible both for political 
reasons as well as to remain competitive for federal funding.  

By incorporating the planning of non-rail infrastructure enhancements as early as possible into 
rail project development, it may be possible to identify and better plan for the “true costs” of 
implementing passenger rail service. The case studies presented here provide real-world 
examples of the level of planning and the extent and types of non-rail infrastructure that is 
needed to support passenger rail implementation for different types of rail service in various 
operating environments. The next phase of this research task will create a guidebook that will 
assist state, regional and local agencies in planning for and estimating the costs of non-rail 
infrastructure improvements related to the implementation of passenger rail service.  

 



Station Area Planning Case Studies | Guidebook for Estimating the Cost of  
Non-Rail Infrastructure Due to Passenger Rail Implementation 

NCHRP 8-36, Task 109 

Nelson\Nygaard Consulting Associates Inc. | B-3 

2 CASE STUDIES 
PORTLAND STREETCAR LOOP PROJECT 
Because this project is an extension of an existing streetcar system in an urbanized, downtown 
setting, non-rail infrastructure improvements are focused on enhancing connections between 
stations and the existing bicycle and pedestrian network and accommodating the streetcar in 
general traffic lanes. In this case, nearly all non-rail infrastructure improvements are either 
within the project’s right-of-way (and therefore included as part of the rail project), are necessary 
to mitigate the project’s impacts on the existing transportation network, or are necessary to 
facilitate access to streetcar stops.  

Project Background 
The Portland Streetcar Loop Project is a 3.3 mile extension of the existing Portland Streetcar that 
will extend streetcar tracks, stations and service from the Pearl District in northwest Portland 
across the existing Broadway Bridge to the eastern half of the Portland Central City. The existing 
streetcar service has been very successful, with average annual ridership reaching nearly four 
million passengers in FY 2011. The project is currently under construction, and service is expected 
to begin in Fall 2012.  

Key features of the Loop Project include: 

 Construction of double track rail lines in existing streets and public right-of-way. Track 
locations will be within existing general purpose traffic lanes, in either the right- or left-
most lane of one-way streets. In a few locations, the streetcar will operate in an exclusive 
lane.  

 Eighteen new two-way stations or one-way station pairs between the Pearl District and 
the project terminus at the Oregon Museum of Science and Industry (OMSI). The stations 
would be of similar design to those along the existing Portland Streetcar alignment. 
Stations would either be two-way, center-platform stations, or one-way single-sided 
stations (boarding onto the right or left side of the streetcar).  

 Roadway improvements, including  

− Structural improvements to an existing bridge 

− New traffic signals 

− New phases for existing signals 

− Streetcar-only lanes 

− Lane changes, including striping 

− Movement and/or displacement of existing on-street parking 

− Modification of existing freight loading zones 

− Bicycle and pedestrian improvements 
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 Ten new streetcar vehicles, similar to those already in service 
 Expansion of the existing streetcar operations and maintenance facility by an additional 

20,000 square feet 

Figure 1 shows the alignment of the new track. 
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Figure 1: Map of Portland Streetcar Loop Project (shown with solid aqua line) 

 
Source: The Portland Streetcar Loop Facts at a Glance, February 2011 (http://www.portlandstreetcar.org/pdf/loop_fact_sheet_and_map_201102.pdf) 

http://www.portlandstreetcar.org/pdf/loop_fact_sheet_and_map_201102.pdf
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Non-Rail Infrastructure Improvements and Costs 
Because this project is being 
constructed primarily within 
general-purpose traffic lanes in an 
urbanized environment that 
already has a good bicycle and 
pedestrian network, non-rail 
infrastructure improvements are 
focused on mitigating potential 
impacts and/or enhancing the 
bicycle and pedestrian 
environment within the existing 
right-of-way or adjacent to it. 
Streetcar stations are relatively 
minimal, as shown in Figure 2, 
and primarily consist of a curb 
bulbout, a basic shelter, and safety 
railing, requiring minimal 
infrastructure outside of the right-
of-way. 

The following infrastructure modifications or improvements are all within the project’s right-of-
way and are necessitated by the project itself: 

 Structural and design improvements to the existing Broadway Bridge (a general purpose 
roadway);  

 New traffic signals, and the addition of new phases to existing signals; some signals will 
be funded by other agencies as part of roadway capital improvements listed in the 20-
year financially constrained road network of Metro’s 2004 RTP; 

 Streetcar-only lanes; 

 Changes to traffic lanes, including striping; and 

 The movement and/or displacement of existing on-street parking, and the modification of 
existing freight loading zones.  

 Bus stop removal (due to the streetcar line’s replacement of an existing bus line) and bus 
stop improvements to provide better bus patron connections to the Portland Streetcar 
Loop Project. 

 Utility relocation and/or reinforcement (overhead utility lines in the vicinity of the 
project are not at a height that would conflict with the proposed streetcar catenary 
system. However, overhead power lines may need to be raised or relocated.) Up to 62 
blocks may require underground utility reinforcement or relocation. These utility 
relocations would not be significant, because they would occur as a normal part of 
construction and would likely occur wholly within the street right-of way. 

 Preparation and implementation of a parking mitigation plan with the goal of replacing 
displaced parking. 

Additionally, the Loop Project also includes a number of bicycle and pedestrian improvements 
intended to enhance patron access between buses and streetcars and pedestrian access to the 
streetcar. Because this project is being constructed within an existing downtown environment, it 

Figure 2: Typical Station Area Streetscape 

 
Source: Portland Streetcar Loop Project Environmental Assessment, January 2008, p. 3-
23 (http://www.oregonmetro.gov/index.cfm/go/by.web/id=13800)  
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does not include any park-and-ride facilities, and all potential riders will access the system from 
other transit modes, bicycling or walking. Specific access improvements include: 

 Sidewalk improvements at the Morrison and Hawthorne bridgeheads; 

 Addition of bicycle boulevard improvements for westbound cyclists on NW Marshall 
Street; 

 Crossing improvements at designated bicycle streets to ensure bicycle safety, including 
use of either bicycle-only, pedestrian-only or bicycle/pedestrian-only activated signals 
and signal cycles; and 

 A proposed 16-foot bicycle path on the streetcar viaduct over the existing freight rail line 
in the vicinity of OMSI would be constructed concurrently with the Loop Project  
(however, the additional cost of the bicycle path is currently unfunded).  

The current cost estimate for the Loop Project is $148.27 million, and the project will open in 
September 2012.1 The table below, excerpted from the project’s January 2008 Environmental 
Assessment, shows the breakdown of project costs. In this case, nearly all non-rail infrastructure 
improvements fall into the category of “required” vs. “enhancements”. This is due to the fact that 
the project will operate within an existing right-of-way in general traffic lanes, and that it is being 
built in a downtown environment with an already robust bicycle, pedestrian and transit network.   

 

                                                
1 Portland Streetcar Loop Project Fact Sheet, February 2011 (www.portlandstreetcar.org)  

http://www.portlandstreetcar.org/
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LAKE OSWEGO PORTLAND TRANSIT PROJECT 
The Lake Oswego Portland Transit Project provides a good example of the kinds of significant 
non-rail infrastructure investments that are required when a rail project is constructed in a less-
urbanized area or one that is targeted for redevelopment because it is transitioning from low-
density, industrial land uses to more intensive residential and commercial uses. In these cases, 
surrounding infrastructure either requires major improvements or needs to be built from the 
ground up. 

It also illustrates that the timing of station area planning efforts has an impact on rail project 
development. The project’s Draft EIS was released in December 2010. The City of Lake Oswego’s 
Draft Foothills District Framework Plan, which recommended significant changes for the project’s 
terminal stations and a number of non-rail infrastructure improvements in the station areas, was 
not completed until November 2011. For this and other reasons, the project is now in the process 
of revising its design and cost estimates and will likely issue a supplemental DEIS as its next step. 

Project Background 
The Lake Oswego Portland Transit Project was undertaken to address long-term transportation 
needs between the City of Portland and residential communities south along the Highway 43 
corridor to the City of Lake Oswego. Completion of the DEIS and initial steps in the Locally 
Preferred Alternative (LPA) selection process resulted in significant community concerns about 
the cost and impacts of the project. Consequently, the project is currently in a refinement phase to 
address project scope, alignment, design and costs.  

The proposed project would extend existing streetcar service south for approximately six miles. 
The service will be peak oriented, operating as 12- to 14-minute frequencies during morning and 
evening peaks and 24- to 28-minute frequencies mid-day and evenings. 2  

In 2011, the City of Lake Oswego completed the Foothills District Framework Plan, which was the 
culmination of a detailed planning process for the 107-acre Foothills District, the terminus of the 
proposed streetcar extension. The main objective was to create a plan for a new residential 
neighborhood (to replace existing low-intensity light industrial uses) that knits together 
Downtown Lake Oswego, Tyron Creek, Old Town, the Willamette River, and Oswego Lake, with a 
new streetcar connection to Downtown Portland.  

The creation of the plan was a collaborative effort initiated by the City of Lake Oswego in 
partnership with Foothills Road Redevelopment, LLC, Williams/Dame & White, and two major 
property owners. The partnership served as a predevelopment agreement between the parties to 
create a framework plan for the area that would ultimately lead to regulatory changes and 
negotiation of a development agreement. Figure 3 shows the existing conditions in the vicinity of 
the proposed station and park-and-ride facility. 

                                                
2 Lake Oswego Portland Transit Project Refinement Phase Final Report, January 19, 2012,  p. 7 
(http://www.portlandstreetcar.org/node/20) 
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Figure 3: Lake Oswego Foothills District Existing Conditions 

 

Many of the Foothill District Framework Plan’s recommendations have been incorporated into 
the Lake Oswego Portland Transit Project during the refinement phase. The following section 
describes the non-rail infrastructure improvements associated with implementation of streetcar 
service that were identified in the Framework Plan.  

Non-Rail Infrastructure Improvements and Costs 

Figure 4 shows the plan diagram for the streetcar alignment options in the Lake Oswego Foothills 
District. Non-rail infrastructure improvements include: 

 A new streetcar terminus and plaza 

 A major new pedestrian connection along “B” Avenue and public stairway leading to the 
waterfront 

 Roadway improvements, including curb-to-curb reconstruction exclusive of streetcar 
trackway (see Figure 5 for an illustration of the recommended roadway cross section) 

 Utility relocations 

 A 400-space structured park-and-ride facility (see Figure 6 for an illustration of the 
recommended facility) 
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Figure 4:  Plan Diagram Showing Streetcar Alignment Options 

 
Source: Draft Foothills District Framework Plan, Williams/Dame & White and City of Lake Oswego, November 2011, p.65 
(http://www.lakeoswegobusiness.com/index.php?option=com_content&view=article&id=124:framework-plan-cac&catid=44:project-information-
project-documents&Itemid=91) 
 

http://www.lakeoswegobusiness.com/index.php?option=com_content&view=article&id=124:framework-plan-cac&catid=44:project-information-project-documents&Itemid=91
http://www.lakeoswegobusiness.com/index.php?option=com_content&view=article&id=124:framework-plan-cac&catid=44:project-information-project-documents&Itemid=91
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Figure 5:  Cross Section of Foothills Road, City of Lake Oswego 

 
Source: Draft Foothills District Framework Plan, Williams/Dame & White and City of Lake Oswego, November 2011, p.58 
(http://www.lakeoswegobusiness.com/index.php?option=com_content&view=article&id=124:framework-plan-cac&catid=44:project-information-
project-documents&Itemid=91) 
 

Figure 6: Cross Section Showing “B” Avenue Parking Facility 

 
Source: Draft Foothills District Framework Plan, Williams/Dame & White and City of Lake Oswego, November 2011, p.68 
(http://www.lakeoswegobusiness.com/index.php?option=com_content&view=article&id=124:framework-plan-cac&catid=44:project-information-
project-documents&Itemid=91) 

The estimated engineering and construction cost of the Lake Oswego Portland Transit Project is 
$198.8 million in 2011 dollars. There has been a concerted effort to limit the infrastructure costs 
included in the streetcar estimate to those costs associated exclusively with building a streetcar 

http://www.lakeoswegobusiness.com/index.php?option=com_content&view=article&id=124:framework-plan-cac&catid=44:project-information-project-documents&Itemid=91
http://www.lakeoswegobusiness.com/index.php?option=com_content&view=article&id=124:framework-plan-cac&catid=44:project-information-project-documents&Itemid=91
http://www.lakeoswegobusiness.com/index.php?option=com_content&view=article&id=124:framework-plan-cac&catid=44:project-information-project-documents&Itemid=91
http://www.lakeoswegobusiness.com/index.php?option=com_content&view=article&id=124:framework-plan-cac&catid=44:project-information-project-documents&Itemid=91
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line. (Although it should be noted that $500,000 for public art is included in the project 
estimate.)3   

For now, most of the non-rail infrastructure costs within the Foothills District associated with the 
project are being considered separately, but some of these costs may ultimately be included in the 
streetcar project at a later phase. Figure 7 describes the non-rail infrastructure improvements and 
their estimated costs. 

Figure 7: Summary of Non-Rail Infrastructure Costs for Lake Oswego Foothill District 

Description  Cost Estimate ($2011) 

Design and construction of a 400-space structured park-and-ride facility at Lake 
Oswego (see Figure 6) 

$9.4 million 
($23,500 per space) 

Streetcar terminus and Plaza: 
 Plaza substructure and finishes 
 Area lighting 
 Other transit-related amenities 
 Bus transfer improvements 

$2.0 million 

“B” Avenue pedestrian connection between State St. and Foothills Rd.: 
 Stairway from State St. to Foothills Rd. 

$1.7 million 

Foothills Rd. retaining walls, fill, roadway structure over Tyron Creek and 
connection to Stampher Rd.: 
 Retaining walls and fill necessary for roadway and sidewalks improvements at 

desired grades, exclusive of streetcar portion 
 Cost to complete roadway curb to curb exclusive of streetcar trackway  
 Additional structure needed to carry designed travel lanes 
 New connection to Stampher Rd. 
 12’ sidewalks on both sides 

$13.75 million 

Foothills Rd. utility costs: 
 All relocations of existing utilities necessary for construction of Foothills Rd.  

$2.0 million 

Source: Lake Oswego Portland Transit Project Refinement Phase Final Report, January 19, 2012, pp.64-65 
(http://www.portlandstreetcar.org/node/20)  

                                                
3 Ibid. 

http://www.portlandstreetcar.org/node/20
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DENVER RTD EAST AND I-225 RAIL LINES: PEORIA-SMITH 
STATION AREA 
Similar to the Lake Oswego Portland Transit Project case study, the Peoria/Smith Station Area 
illustrates the magnitude of non-rail infrastructure investments that are needed when new 
passenger rail facilities are constructed in areas with limited roadway, bicycle and pedestrian 
networks. In this case, there will also be a significant increase in automobile traffic to the area 
resulting from the construction of a nearly 1,000-space park-and-ride facility. 

In this case, the design and construction of park-and-ride facilities associated with the 
construction of the station and rail line as well as the key roadway improvements required to 
facilitate access to the facilities were included as part of the rail project. However, all other station 
area planning and infrastructure enhancements are being led by the local jurisdictions, the cities 
of Denver and Aurora, and are funded separately from the rail project.  

Project Background 
The Denver Regional Transit District (RTD) FasTracks Program is a multi-billion dollar regional 
rail expansion effort that will ultimately result in the construction of six new rapid transit 
corridors and the extension of three existing corridors.4 The Peoria-Smith transit station and 
park-and-ride facility will ultimately become a transfer station between two of these new 
corridors, the I-225 Light Rail Line and the East Rail Line, shown in Figure 8. 

The I-225 Rail Line is a 10.5-mile light rail transit extension proposed to travel through the City of 
Aurora and one small section of the City and County of Denver. The I-225 Corridor will connect 
the existing Southeast Light Rail Nine Mile Station with the planned East Rail Line's Peoria-
Smith Station and will include eight new stations in between. Construction of the southernmost 
segment is scheduled to being in 2012. An opening date for the entire line has not yet been 
determined and is dependent on the region’s ability to secure additional funding. 

The East Rail Line is a 22.8-mile electric commuter rail line that will connect Denver Union 
Station in Downtown Denver with the Denver International Airport. Six stations will be built 
along the line which is being constructed along the existing Union Pacific (UP) freight rail 
alignment. The East Rail Line is funded by a public-private partnership under a design-build-
finance-operate-maintain mechanism, and Denver Transit Partners was awarded the 34-year 
concession contract. Construction has begun, and opening day is estimated to be in early 2016.  

                                                
4 http://www.rtd-fastracks.com/main_26  

http://www.rtd-fastracks.com/main_26
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Figure 8: Denver RTD FasTracks Program 

 
Source: : http://www.rtd-fastracks.com/ec_1 

The Peoria/Smith Station will open in conjunction with the East Rail Line in 2016 and will 
include a 1,000-space park-and-ride facility and bus transfer center. With completion of the I-225 
Rail Line, several hundred additional parking spaces may be constructed.  

As shown in Figure 9, the existing land uses in the station area are primarily industrial and 
warehousing uses, including a concrete batch plant and the City of Aurora waste water treatment 
plant. An INS detention facility and the Denver County Jail are located just south of the station. 
The station also is located within one mile of Stapleton, the largest New Urbanist project in the 
U.S., and is approximately one-half mile from an established residential neighborhood to the 
southeast.  

  

http://www.rtd-fastracks.com/ec_1
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Figure 9: Existing Conditions at Peoria/Smith Station Site 

 Source: © Google, 2012

Proposed Station 
Location 
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Non-Rail Infrastructure Improvements and Cost 

In 2006, the Denver Regional Council of Governments (DRCOG) awarded $320,000 of federal 
funding to the City of Aurora to develop four station area master plans for the new rail stations 
planned in the community, including the Peoria/Smith Station. The planning process resulted in 
specific recommendations for both near-term and longer-term infrastructure improvements as 
well as land use and zoning changes.  

Near-Term Improvements 

In the near-term, infrastructure improvements are focused on creating new bicycle and 
pedestrian connections between the station and the existing Morris Heights residential 
neighborhood located approximately a half-mile from the station. Figure 10 illustrates the 
location of the following planned improvements: 

 Installation of bicycle shared lane markings  

 Installation of new sidewalks  

 Installation of a new 12-foot wide trail connection and bridge from Nome Street to the 
existing trail on the north side of Sand Creek 

 Construction of a new 12-foot wide multi-use facility on the east side of Peoria Street 

 Completion of bicycle lanes and signage  
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Figure 10: Near-Term Bicycle and Pedestrian Access Improvements in the Peoria/Smith Station 
Area 

 
Source: City of Aurora, Colorado 

The total estimated cost for design and construction of these improvements is $516,000. Work is 
projected to begin in 2013 and be completed by 2016 when the station opens for service. 

Additionally, the City of Denver is leading a project to construct a grade separation of Peoria 
Street, a key north-south arterial roadway through the cities of Denver and Aurora. Currently, the 
UP freight alignment crosses the road at-grade, resulting in vehicle delays as well as safety issues. 
The initial cost of the project is estimated to be $50 million and includes environmental work, 
design, right-of-way acquisition and construction of the following elements:  

 New roadway medians 

 Access consolidation 

 Left turn lanes at signalized intersections 

 New or improved signal interconnection 

 New or improved ITS infrastructure 

 Wider sidewalks on the structure, approaches, and transitions to existing or future bicycle 
and pedestrian facilities 

 Bus pads 

 Bicycle amenities 
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 Eight-foot sidewalks 

 Protected pedestrian crossing features 

The project has just begun its environmental review, and project completion is anticipated in 
2016.  

DRCOG has included both the bicycle and pedestrian improvement and grade separation projects 
in the region’s TIP. It is likely that both projects will be built with additional federal funds 
separate from those used for construction of the East Rail Line. 

Long-Term Improvements 

In addition to these near-term improvements, the Peoria/Smith station planning efforts identified 
a number of significant, longer-term infrastructure improvements, including additional bicycle 
and pedestrian paths, a grade separation at Nome Street, an extensive new roadway network, and 
a realignment of existing bus routes. Figure 11 shows the proposed pedestrian and bicycle 
circulation network, Figure 12 illustrates proposed motor vehicle circulation, and Figure 13 shows 
the ultimate street network that is planned for the area. The costs of these longer-term 
improvements have not yet been estimated. 
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Figure 11: Proposed Pedestrian and Bicycle Circulation, Peoria/Smith Station Area Plan 

 
Source: Background Report for the Peoria-Smith Station Area Plan, City of Aurora, October 2009, p. 21 
(https://www.auroragov.org/cs/groups/public/documents/document/006746.pdf)  

https://www.auroragov.org/cs/groups/public/documents/document/006746.pdf
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Figure 12: Auto and Bus Circulation, Peoria/Smith Station Area Plan 

 
Source: Background Report for the Peoria-Smith Station Area Plan, City of Aurora, October 2009, p. 23 
(https://www.auroragov.org/cs/groups/public/documents/document/006746.pdf)  

 

https://www.auroragov.org/cs/groups/public/documents/document/006746.pdf
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Figure 13: New and Enhanced Streets, Peoria/Smith Station Area Plan  

 
Source: Background Report for the Peoria-Smith Station Area Plan, City of Aurora, October 2009, p. 25 
(https://www.auroragov.org/cs/groups/public/documents/document/006746.pdf)  

 

https://www.auroragov.org/cs/groups/public/documents/document/006746.pdf
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WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY 
BICYCLE AND PEDESTRIAN ACCESS IMPROVEMENT STUDY 
The Washington Metropolitan Area Transit Authority (WMATA) operates bus and heavy rail 
(“Metro”) services in the Washington, D.C. area. The first five-station stretch of Metro opened in 
1976, and the system has experienced near-constant expansion since then. As of 2012, WMATA 
operates five Metro lines along a total of over 106 miles of track and serves 86 stations in a variety 
of land use contexts, ranging from dense CBD conditions to suburban bedroom communities.  

WMATA continues to expand its services. A two-phase extension to Dulles International Airport 
via the Tysons Corner, Virginia, employment and retail center (dubbed the “Silver Line”) is 
currently under construction, and the first phase to Wiehle Avenue in Reston is expected to begin 
revenue service in 2013. The second phase to Dulles Airport and environs has yet to begin 
construction.  

Over the past two years, WMATA has made a considerable investment in improving access for 
bicyclists and pedestrians to all of its stations. This initiative, which was first codified in the 
October 2010 Metro Bicycle & Pedestrian Access Improvements Study, was subsequently fueled 
by a commitment from WMATA leadership in 2011 to “triple the bicycle mode share to 2.1% by 
2020 and quintuple it to 3.5%, or about 12,000 riders, by 2030.”5 Of particular value to this 
study, WMATA’s path forward has been broken into two parts, described in more detail below: 
“Metro-Led Elements” (on-site) and “Partner/Joint-Led Elements” (off-site) improvements. As of 
early 2012, WMATA has already begun to implement priority bicycle and pedestrian access 
projects on its properties, and is in the early stages of partnering with potential off-site partners.  

WMATA’s Bicycle and Pedestrian Access Improvements Study provides a good example of the 
types of bicycle and pedestrian access improvements that are needed in conjunction with either 
the implementation or ongoing operation of passenger rail service in different station 
environments.   

Project Background 

2010 Bicycle & Pedestrian Access Improvements Study 

The Metrorail Bicycle & Pedestrian Access Improvements Study was published in October 2010 
by WMATA’s Office of Long Range Planning. The report was the first step in a series of field 
analyses and studies determined to identify specific means of increasing bicycle and pedestrian 
access to Metro stations. Of particular note, this report included preliminary topological as well as 
cost assessments of potential pedestrian and bicycle infrastructure at nine stations. (Stations were 
chosen to serve as proxies for nine types of stations, such as those serving primarily suburban 
land uses, those in dense, mixed-use urban core areas, and those serving large employment 
centers.) These assessments will be examined in more detail in the “Non-Rail Infrastructure 
Improvements and Costs” section below.  

Some of the report’s underlying goals included “Improv[ing] the safety of the entire trip for all 
Metro customers,” “Increas[ing] the mode share percentages of customers walking and bicycling 
to and from Metrorail stations, thereby helping to accommodate Metro’s projected growth in 

                                                
5 http://www.wmata.com/about_metro/board_of_directors/board_docs/022411_MEAD100962PPDIRABikeandPedAccess.pdf 

http://www.wmata.com/about_metro/board_of_directors/board_docs/022411_MEAD100962PPDIRABikeandPedAccess.pdf
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ridership,” and “Identify[ing] cost effective solutions for improving pedestrian and bicycle access 
and mobility.” Recognizing that ease of access is partly reliant on the quality and availability of 
bicycle and pedestrian infrastructure outside of station areas, the report divided its 
recommendations into “Metro-Led Elements” and “Partner/Joint-Led Elements,” which were 
distinguished in the following ways: 

 Metro-Led Elements are “focused on organization and operational changes within Metro 
and primarily address facilities on Metro-owned property.” They include such programs 
as Multi-Modal Policy, Customer Information and Encouragement, Bicycle Parking, and 
Transit Oriented Development.  

 Metro Partner/Joint-Led Elements are “initiatives that Metro may initiate, but that will 
require coordination with surrounding property owners and local jurisdictions.” These 
initiatives include (verbatim): 

− Off-Site Connections and Programs: Continue to coordinate with local government 
staff, elected officials and private groups to enhance pedestrian and bicycle 
connectivity and support education and encouragement programs. 

− Wayfinding: Establish partnerships with neighboring landowners and local 
jurisdictions to enhance on and off-site pedestrian and bicycle wayfinding to improve 
the ability of Metro customers to navigate to/from Metrorail Stations. 

− Adjacent Development: Implement targeted improvements to the adjacent 
development process to ensure that all projects near Metrorail Stations are 
pedestrian and bicycle friendly. 

As noted above, the report also included an assessment of potential on- and off-site bicycle and 
pedestrian improvements at a selection of nine stations throughout the system designed to 
provide a representative sample. The assessment also included high-level project costs, which will 
be examined in more detail below.  

From Research to Implementation 

Following the release of the 2010 Bicycle & Pedestrian Access Improvements Study, and with 
direction from the WMATA Board of Directors to increase bicycle mode share fourfold by 2030,  
the Office of Long Range Planning commenced an in-depth review of pedestrian and bicycle 
conditions and activity at all 86 Metrorail stations in an effort to create a station access “needs 
inventory.” This document essentially forms the basis of Metro’s Pedestrian and Bicycle Element 
of the 2012-2017 Capital Improvement Program (CIP), and includes  not only short-term 
improvements (some of which were completed in 2011 and early 2012), but also medium-term 
improvements and programs. The needs inventory is also intended to “guide Station Access 
Studies undertaken by WMATA or local jurisdictions [and serve] as a starting point for 
discussions with the private sector for Joint Development and transit-oriented development 
projects.”6  

Data Collection Effort 

In order to provide a comprehensive list of both on- and off-site improvements to bicycle and 
pedestrian means of access, WMATA staff undertook an intensive data collection process that 

                                                
6 Pedestrian and Bicycle Element of the 2012-2017 Capital Improvement Program, p. 2 
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included on-the-ground field surveys of station site topology and of bicycle activity and facilities. 
The Pedestrian and Bicycle Element explains that data collection efforts included: 

 A review of applicable municipal, county, and Metro plans and studies prior to each 
station visit, including online survey conducted as part of the 2010 Metrorail Pedestrian 
and Bicycle Access Improvements Study and mode of access data recorded in the 2007 
Metrorail Passenger Survey. 

 A review of development plans and interviews with planners from local jurisdictions, as 
needed.  

 On-the-ground field checks of public streets and public spaces, generally within a one to 
two block radius around the station. Data were collected using portable GPS units to 
ensure accurate encoding of the locations of potential improvements. Surveyors also 
queried Station Managers and Transit Police for anecdotal information about particular 
stations.  

 A bike parking census was taken to determine a comprehensive inventory of existing bike 
parking at system stations, including a record of racks in need of immediate replacement. 
Surveyors also collected bike parking occupancy data on days with bike-friendly weather 
conditions.7 

WMATA has already begun to implement both pedestrian and bicycle projects identified in the 
needs inventory, though these have primarily been on WMATA station property. At Vienna 
station, WMATA installed a new sidewalk connection to the station, as seen in Figure 14 below.  

Figure 14: Vienna Sidewalk Improvement 

 
Source: http://planitmetro.com/wp-content/uploads/2011/08/Vaden-Drive1.jpg 

                                                
7 Pedestrian and Bicycle Element of the 2012-2017 Capital Improvement Program, pp. 5-6 

http://planitmetro.com/wp-content/uploads/2011/08/Vaden-Drive1.jpg
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At Capitol Heights, WMATA installed new bicycle racks outside of the station entrance (Figure 
15).  

Figure 15: Capitol Heights Bicycle Improvements 

 
Source: http://planitmetro.com/wp-content/uploads/2012/01/Capitol-Heights-bike-racks-Jan-2012.jpg 

Despite these near-term improvements, WMATA acknowledges that more work is needed for off-
site improvements, and that building partnerships with local developers and jurisdictions will be 
critical in facilitating increased bicycle and pedestrian access outside of station areas.  

The schedule and scope of WMATA’s efforts to improve bicycle and pedestrian access may serve 
as a model to other transit agencies, and is as follows:  

Milestone/Activity Timeframe 

Research, field surveys, and stakeholder meetings for Bicycle & Pedestrian Access 
Improvements Study 

Early to mid 2010 
(Published in October) 

Data collection for comprehensive Metrorail station  “needs inventory” Early to mid 2011 

 Field surveys of 86 Metrorail station areas March-June 2011 

 Bicycle parking census May-June 2011 

Publication of Pedestrian and Bicycle Element of the 2012-2017 Capital Improvement 
Program 

Late 2011 

Construction of preliminary improvements Late 2011/early 2012 

Non-Rail Infrastructure Improvements and Costs 

2010 Bicycle & Pedestrian Access Improvements Study 

As described above, the 2010 Bicycle & Pedestrian Access Improvements Study provided a 
preliminary assessment of specific access projects at nine Metro stations and offered high-level 
cost estimates for these projects. For each “case study station,” staff held meetings to engage local 
stakeholders such as “local and regional government staff, advocacy organizations, developers, 
and private citizens.” Staff also conducted a site visit at each station.  

The report explains that its cost estimates:  

…were developed for various improvement recommendations by identifying pay items 
and establishing rough quantities. Unit costs are in 2010 dollars and were assigned based 
on historical cost data from a variety of sources including local departments of 
transportation… The costs are intended to be general and used for long-term planning 
purposes. A 25% contingency is applied to the cost for each item.  

http://planitmetro.com/wp-content/uploads/2012/01/Capitol-Heights-bike-racks-Jan-2012.jpg


Station Area Planning Case Studies | Guidebook for Estimating the Cost of  
Non-Rail Infrastructure Due to Passenger Rail Implementation 

NCHRP 8-36, Task 109 

Nelson\Nygaard Consulting Associates Inc. | B-26 

Additionally, the report explained that its 

Construction estimates do not include costs for planning, surveying, engineering design, 
right‐of‐way acquisition, mobilization, maintenance of traffic during construction, utility 
adjustments, lighting, or future maintenance. 

The report’s assessment of Shady Grove station (Red Line) is excerpted below, in Figures 16 
through C.  

Figure 16: Shady Grove Metrorail Station – Issues and Observations 
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Figure 17: Shady Grove Field Assessment Diagram 
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Figure 18: Shady Grove Metrorail Station – Infrastructure Recommendations 

 

Pedestrian & Bicycle Needs Inventory (for 2012-2017 CIP) 

Field data collection for the needs inventory followed the site analyses completed for the 2010 
study (results seen above), but by covering all 86 Metro stations was much larger in scope than its 
predecessor.  

Unlike its predecessor, however, the Pedestrian and Bicycle Element of the 2012-2017 Capital 
Improvement Program document does not provide specific unit costs for improvements at every 
station. Rather, the report gives general costs for relatively easily-addressable, near-term 
improvements and a list of estimated costs for recommendation types that, given uncertain 
funding resources, will need to be prioritized in the near future. While the near-term 
improvements almost exclusively include projects on WMATA property, those in the medium-
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term chart include off-site access needs as well. The report explains that “coordination and 
partnership with local jurisdictions, VDOT [Virginia Department of Transportation] and MDSHA 
[Maryland State Highway Administration] and DDOT [DC Department of Transportation] will 
also play a decisive role where projects are off Metro station sites.” These charts are provided 
below for reference.8 

Figure 19: WMATA Near-Term Bicycle and Pedestrian Improvements  

 

                                                
8 Pedestrian and Bicycle Element of the 2012-2017 Capital Improvement Program, pp. 15-16 
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Figure 20: WMATA Medium-Term Bicycle and Pedestrian Project List 
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SONOMA-MARIN AREA RAIL TRANSIT (SMART) 
This case study presents the planned improvements at two SMART stations located in very 
different environments. The Downtown San Rafael Station is located near the heart of Marin 
County’s largest city in a relatively dense downtown environment. Conversely, the planned 
Hamilton Station is located at the periphery of the City of Novato in a predominately single-
family residential neighborhood.  

In this case, the extent of non-rail infrastructure improvements is more pronounced in the 
downtown environment due to the need to address existing deficiencies and provide enhanced 
pedestrian and bicycle access to the station area and mitigate impacts on area roadways. 
Additionally, the Downtown San Rafael Station will be a major transfer point between the SMART 
rail system and local and regional buses.  

For the suburban Hamilton Station, planned infrastructure improvements will primarily improve 
auto access to the station via new turn lanes, signals, and a park-n-ride facility. Environmental 
mitigations included measures to preserve the rural and natural character of the station site, as 
well as views from nearby homes.  

This project also illustrates how non-rail infrastructure enhancements can be included in rail 
projects for political reasons. The SMART project includes construction of a bicycle and 
pedestrian path along the entire rail corridor. While the pathway will undoubtedly improve access 
to rail stations for cyclists and pedestrians, its primary reason for inclusion in the project was to 
win voter support for a quarter-cent sales tax that supplied critical local funding.  

Project Background 
Beginning construction in 2012, Sonoma-Marin Area Transit (SMART) rail service will connect 
many of the cities and towns within the counties of Marin and Sonoma, just north of San 
Francisco. At full build-out, the 70-mile commuter rail line will stretch from Cloverdale in 
northern Sonoma County to Larkspur in Marin County, where a ferry connection to San Francisco 
will be available via the Larkspur Ferry Terminal.  

SMART will provide rail service along a legacy Northwestern Pacific Railroad alignment, serving a 
total of 14 stations with 30 minute headways in each direction during morning and evening peak 
hours. SMART will use diesel multiple unit (DMU) commuter railcars in two-car train sets with 
room for 158 passengers and 24 bicycles. The majority of the right of way will be single-tracked, 
though strategically placed passing tracks will enable simultaneous northbound and southbound 
operations.  

SMART’s operating environment is generally suburban, though most cities and towns along its 
route exhibit relatively compact centers that developed and grew along the historic rail line. 
Stations will serve Marin and Sonoma’s largest cities (San Rafael, with over 55,000 residents, and 
Santa Rosa, with over 160,000 residents) as well as smaller cities and towns, both at their centers 
and in outlying districts. The line will operate almost exclusively at-grade, even when traveling 
through town and city centers.  

The SMART project includes construction of a bicycle and pedestrian path along the entire 
corridor (although both the project and the pathway may be scaled back due to funding issues). 
Inclusion of the bicycle path in the project was a critical factor in winning voter support for a 
quarter-cent sales tax to pay for the line. As originally conceived, the pathway would consist of 
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approximately 54 miles of Class I path, and 16 miles of Class II bicycle lanes, creating a seamless 
bicycle and pedestrian corridor along the full length of the rail project.9  The full pathway is 
estimated to cost approximately $99 million to build, or 17% of the full $596 million cost of the 
project, and $800,000 annually to maintain (all costs are in 2008 dollars).10  

The project also includes various feeder shuttle routes connecting stations to employment centers 
and other activity centers not within comfortable walking distance, or divided from stations by 
hills, highways, or other walking impediments. Nine shuttle routes are planned that will serve 
seven stations and station areas. SMART estimates that the annual operating and maintenance 
cost of shuttle operations will be $1.4 million (2008 dollars).  

                                                
9 SMART Project Description, May 2010 (http://www2.sonomamarintrain.org/userfiles/file/Project%20Description%20Full%20-%205-
19-10.pdf) 
10 SMART Project Funding Plan, July 2008 (http://www2.sonomamarintrain.org/userfiles/file/Funding%20Plan%20-%2007-15-
08%20Final%20Version.pdf)  

http://www2.sonomamarintrain.org/userfiles/file/Project%20Description%20Full%20-%205-19-10.pdf
http://www2.sonomamarintrain.org/userfiles/file/Project%20Description%20Full%20-%205-19-10.pdf
http://www2.sonomamarintrain.org/userfiles/file/Funding%20Plan%20-%2007-15-08%20Final%20Version.pdf
http://www2.sonomamarintrain.org/userfiles/file/Funding%20Plan%20-%2007-15-08%20Final%20Version.pdf


Station Area Planning Case Studies | Guidebook for Estimating the Cost of  
Non-Rail Infrastructure Due to Passenger Rail Implementation 

NCHRP 8-36, Task 109 

Nelson\Nygaard Consulting Associates Inc. | B-33 

Figure 21: SMART Rail Alignment and Station Locations 

 
Source: www.sonomamarintrain.org  

http://www.sonomamarintrain.org/
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Non-Rail Infrastructure Improvements and Costs  

Downtown San Rafael Station 

As seen in Figure 22, the Downtown San Rafael station is located on the eastern edge of 
Downtown San Rafael between two heavily trafficked arterial roadways. Downtown exhibits a 
gridded street network and is separated from neighborhoods to the east by the elevated Highway 
101. A significant amount of employment, retail activity, and housing is within a comfortable walk 
of the planned station site, though the station is a few blocks removed from the city’s downtown 
core. Approximately 2,444 housing units are within a half mile radius of the Downtown station.  

Figure 22: Downtown San Rafael SMART Station Location 

 
Source: Google Maps, © Google 2012 

Required Improvements 

The required non-rail infrastructure improvements at the Downtown San Rafael station mitigate 
impacts identified in the project’s EIR, and also ensure a basic level of access for all modes of 
travel. Figure 23 shows the conceptual site plan for the station. 



Station Area Planning Case Studies | Guidebook for Estimating the Cost of  
Non-Rail Infrastructure Due to Passenger Rail Implementation 

NCHRP 8-36, Task 109 

Nelson\Nygaard Consulting Associates Inc. | B-35 

Figure 23: Downtown San Rafael Conceptual Site Plan Options 

 
 

 
Source: SMART Stations Summary Information, September 30, 2009 
(http://www2.sonomamarintrain.org/userfiles/file/Station%20Information%20JN%20Final%20document%20-%20100809.pdf)  

The access improvements included in the rail project include: 

 The installation of six bike racks, eight bike lockers, and a bike station 

 The reconfiguration of an adjacent street to a one-way couplet 

 A pedestrian undercrossing connecting the rail station with the existing bus terminal 
across 3rd Street 

http://www2.sonomamarintrain.org/userfiles/file/Station%20Information%20JN%20Final%20document%20-%20100809.pdf
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 The installation of class II bicycle lanes (as a part of the corridor wide bicycle and 
pedestrian pathway) 

 Two connecting feeder shuttle routes and their associated shuttle bays 

 An auto drop-off area 

The access improvements required by the project’s environmental review process include: 

 An interconnected and adaptive traffic signal sequencing and coordination system to 
minimize vehicle delay (train traverses downtown streets), including a hardware 
interconnection of the train detection system to the railroad crossing gates to allow the 
gates to stay up while the train is stopped at the station (the operator would activate the 
crossing gates only when the train is ready to leave the station) 

 The addition of right-turn lanes on adjacent streets to mitigate traffic congestion caused 
by trains traversing Downtown streets 

Additional Improvements to Enhance Station Area Access 

In addition to the required infrastructure improvements described above, the City of San Rafael 
completed a draft station area plan for the Downtown station in late 2011. The plan identifies 
various bicycle, pedestrian, and roadway improvements that will enhance circulation and station 
access in conjunction with planned changes in the land uses and densities. The City has yet to 
develop detailed cost estimates for these improvements. Funding for the improvements will likely 
come from a variety of federal, state and local sources. 

Recommended pedestrian improvements, as shown in Figure 24, seek to create a more walkable 
environment in the station area, allowing for convenient and safe access to the Downtown station 
and future land uses. The Plan’s pedestrian recommendations include: 

 Wider sidewalks 

 Improved pedestrian crossings 

 New crosswalks 

 The installation of pedestrian barriers to prohibit jaywalking between the rail station and 
bus terminal across 3rd street 

 Extended curbs to minimize pedestrian crossing distances 

 The installation of lighting, public art, and/or landscaping to improve the pedestrian 
experience at five crossings under the elevated Highway 101 

 Wayfinding signage to direct bicyclists and pedestrians to the station and nearby 
attractions and amenities 

 The construction of a new multi-use path, providing a connection between neighborhoods 
to the east of the station and the planned multi-use path that is part of the SMART rail 
project 



Station Area Planning Case Studies | Guidebook for Estimating the Cost of  
Non-Rail Infrastructure Due to Passenger Rail Implementation 

NCHRP 8-36, Task 109 

Nelson\Nygaard Consulting Associates Inc. | B-37 

Figure 24: Downtown San Rafael SMART Station Recommended Pedestrian Improvements 

 
Source: ARUP and Community Design + Architecture 

The Plan also identifies bicycle improvements to enable safe and convenient bicycle access to the 
station. The proposed improvements, as show in Figure 25, include: 

 New Class II bike lanes 

 New Class III bicycle routes 

 Expanded bicycle parking 
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Figure 25: Downtown San Rafael SMART Station Recommended Bicycle and Pedestrian 
Improvements 

 
Source: ARUP and Community Design + Architecture 

Finally, the Station Area Plan also includes recommended changes to the street network to 
support the various land use and transportation elements of the plan. These recommendations, as 
show in Figure 26, include: 

 The relocation of the bus terminal from its existing location to a new site directly adjacent 
to the rail station 

 The additional of right-turn lanes at nearby streets 

 An additional travel lane along a one-block stretch of an adjacent street 

 Advanced rail detection systems integrated with traffic signals to allow for advanced rail 
preemption, limiting congestion caused by trains traversing downtown streets 
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Figure 26: Downtown San Rafael SMART Station Street Network Changes 

 
Source: ARUP and Community Design + Architecture 
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Hamilton Station (Novato South): 

The Hamilton Station is located on the southern outskirts of the city of Novato in a predominately 
single-family residential neighborhood, though some light industrial activity is located within a 
half mile of the station site, as shown in Figure 27. There are approximately 1,287 housing units 
within a half-mile radius, and the nearest freeway entrance is approximately one mile away from 
the station site. While various access improvements were included in the project (either to 
provide a basic level of access or required as an EIR mitigation measure), the City of Novato 
currently has no plans for a station area plan for Hamilton Station and its surroundings. 

Figure 27: Novato Hamilton Station Location 

 
Source: Google Maps, © Google 2012 

The station would have a single platform, parking, a potential bicycle station as well as bicycle 
parking and storage lockers. The station would be served by local buses and SMART shuttles, but 
would not have a larger bus transfer center.  

There are three different options for the station design, differing primarily in how they provide 
access to the station from adjacent roadways. All options provide bicycle and pedestrian access 
from the two main roadways adjacent to the station, and include a landscape buffer between the 
station area and adjacent residences. 
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Figure 28: Novato Hamilton Station Conceptual Site Plan Options 
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Source: SMART Stations Summary Information, September 30, 2009 
(http://www2.sonomamarintrain.org/userfiles/file/Station%20Information%20JN%20Final%20document%20-%20100809.pdf)  

Required Improvements 

As a part of the rail project, SMART will be installing various infrastructure improvements to 
ensure a minimum level of multimodal access.  

The access improvements included in the rail project include the following: 

 The construction of an auto drop-off Area 

 The construction of a Park and Ride facility consisting of approximately 150 parking 
spaces; SMART currently estimates the station and park-n-ride facility to cost 
approximately $1,817,170 

 A SMART-funded shuttle route connecting the station to a nearby business center 

 The construction of bus bays for connecting transit services and the SMART funded 
shuttle 

 The installation of six bike racks as well as eight bike lockers 

 The construction of access paths from the adjacent bicycle/pedestrian path to the station 
platform 

The infrastructure improvements required as a part of the environmental review process include: 

 The signalization of nearby Highway 101 northbound and southbound ramps to improve 
traffic flow 

 The addition of two turn lanes at nearby intersections to improve traffic flow and access 
to the station 

http://www2.sonomamarintrain.org/userfiles/file/Station%20Information%20JN%20Final%20document%20-%20100809.pdf
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 The installation of a landscape buffer to preserve the natural character of the site and 
protect and enhance views for nearby hillside homes 
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3 SUMMARY 
The case studies presented here show that there are two basic categories of non-rail infrastructure 
projects necessitated by the implementation of passenger rail service: 

 “Required” non-rail infrastructure improvements are within the rail project’s right-of-way 
and necessary for basic station/system access (park-and-ride facilities, basic pedestrian, 
bicycle and transit facilities at the station) or because they mitigate a rail project’s 
environmental impacts. These are generally determined during a project’s early design 
phases and environmental review and are included as part of the rail project.  

 “Enhancements”, or significant improvements of an area’s existing transportation 
network, that are also necessary to improve station access but are determined by separate 
planning processes undertaken by local agencies or jurisdictions (who are usually not the 
rail project sponsor). Planning and development of enhancement projects could occur at 
an early phase of rail project development or at a later phase, or even after project 
completion. In some cases, enhancements may be folded into a rail project because of 
potential construction cost savings, or because the particular access improvements are 
likely to provide significant ridership benefits, or for political reasons. But more often, 
they are funded (in part or in whole) as separate but related projects and are led by other 
agencies or municipalities in cooperation with the rail transit agency. Consequently, it is 
the extent and nature of these “enhancement” projects that brings the highest level of 
uncertainty in terms of rail project costs and scope. 

The case studies also indicate that the need for broader station area infrastructure planning (and 
ultimately costs) may be determined by the following key factors: 

 The extent to which implementation of the rail project will directly cause or catalyze 
change of existing land uses, density/intensity, or character 

 The type and quality of existing station area infrastructure 

 The extent to which the rail project will affect trips (by mode) to and from the station area  

The following table shows the relationship between the factors listed above and the extent of non-
rail infrastructure improvements needed as a result of passenger rail implementation. Although 
we have not listed specific costs here, the magnitude of the infrastructure improvements required 
is directly related to their cost.  

 

 



Station Area Planning Case Studies | Guidebook for Estimating the Cost of  
Non-Rail Infrastructure Due to Passenger Rail Implementation 

NCHRP 8-36, Task 109 

Nelson\Nygaard Consulting Associates Inc. | B-45 

 
Changes to Existing 

Land Use 
Quality of Existing 

Infrastructure 
Trips to Station 

Area 

Magnitude of Non-
Rail Infrastructure 

Enhancements 

Portland Loop Minor – project is 
being constructed in 
existing downtown 

Good – robust multi-
modal transportation 
network exists 

Trips will increase 
somewhat, but will 
either be bike, walk 
or transit 

Minor – most non-rail 
infrastructure was 
incorporated into the 
project 

Portland Lake 
Oswego 

Major – a low-
density, industrial 
area will become a 
new transit-oriented 
development 

Poor – there are 
existing deficiencies, 
and new 
infrastructure is 
needed to support 
development 
objectives 

Trips will increase, 
especially auto 

High – significant 
infrastructure 
improvements 
needed to support 
station and new 
devleopment 

Denver East Rail 
Line Peoria/Smith 
Station 

Major – a low-
density, industrial 
area will become a 
new transit-oriented 
development 

Poor - there are 
major deficiencies, 
and new significant 
new infrastructure is 
needed to support 
development 
objectives 

Trips by all modes 
will increase 
significantly, 
especially autos and 
buses 

Very High – major 
infrastructure 
improvements are 
needed to support 
this project 

WMATA Bike/Ped 
Access 
Improvements 

Does not affect 
existing land uses 

Varies, but for the 
most part is good 

Objective is to 
increase bike/ped 
trips 

Low – improvements 
focus on enhancing 
existing infrastructure 
and filling gaps 

SMART 
Downtown San 
Rafael Station 

Minor – land uses 
may intensify, but this 
is an existing 
downtown 
environment 

Needs improvements 
– there are existing 
deficiencies and 
needed 
enhancements 

Trips will increase, 
but will be bike, walk 
or transit 

Medium – 
Improvements focus 
on bike/ped 
infrastructure and 
connections to 
adjacent transit 
center 

SMART Hamilton 
Station 

Minor – no significant 
land use changes are 
expected 

Good, but primarily 
auto-oriented 

Trips will increase, 
but not to the extent 
that more significant 
infrastructure 
upgrades are needed 

Low – most non-rail 
infrastructure was 
incorporated into the 
project to provide 
necessary station 
access 

The next phase of this research task will create a guidebook that will assist state, regional and 
local agencies in planning for and estimating the costs of non-rail infrastructure improvements 
related to the implementation of passenger rail service. We will utilize the lessons learned from 
these case studies to determine the specific improvements that may be required  
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Agency Title Year 
Rail Facilities Infrastructure Design Guidelines 

Utah Transit Authority Light Rail Design Criteria 2010 
http://www.rideuta.com/files/UTALRTDesignCriteriaRevision5.pdf 

Virginia Department of Rail and Public 
Transportation 

Transit Service Design Guidelines 2008 

http://www.drpt.virginia.gov/activities/files/Transit_Service_Design_Guidelines_FINAL.pdf 

Rail Facilities Access Guidelines 
Bay Area Rapid Transit District BART Station Access Guidelines 2003 
http://www.bart.gov/docs/planning/access_guidelines.pdf 
Denver Regional Transportation District RTD Transit Access Guidelines 2009 
http://www3.rtddenver.com/content/DesignCriteria/TransitAccessGuidelines/Transit_Access_Guidelines_Fin
al.pdf 

Seattle Department of Transportation Seattle Transit Master Plan Briefing Book 2011 
http://www.seattle.gov/transportation/tmp_bbook.htm 

Washington Area Metropolitan Transit 
Authority (WMATA) 

Station Site and Access Planning Manual 2008 

http://www.wmata.com/pdfs/planning/Station%20Access/SSAPM.pdf 

TOD/Station Area Planning Guidance Documents 
City of Austin Neighborhood Planning and 
Zoning Department 

Transit-Oriented Development (TOD) Guidebook 2006 

http://www.community-wealth.org/_pdfs/tools/tod/tool-city-of-austin-guidebook.pdf 

Dallas Area Rapid Transit Transit-Oriented Development (TOD) Guidelines: Promoting 
TOD Around DART Transit Facilities 

2008 

http://www.dart.org/economicdevelopment/DARTTODGuidelines2008.pdf 

DC Office of Planning Trans-Formation: Recreating Transit-Oriented Neighborhood 
Centers in Washington, D.C. 

2002 

http://cmt-stl.org/wp-content/uploads/2011/10/WASH_DC.report-dc.pdf 

Florida Department of Transportation Transit Oriented Development Design Guidelines 2009 
http://www.dot.state.fl.us/rail/PlanDevel/RSAC/Mtg3files/Delaney%20handout%202.pdf 

Metropolitan Transportation Commission 
(MTC) 

Station Area Planning Manual 2007 

http://www.mtc.ca.gov/planning/smart_growth/stations/Station_Area_Planning_Manual_Nov07.pdf 

Portland Metro TOD Program Transit-Oriented Development Strategic Plan 2011 
http://ctod.org/pdfs/2011PortlandTODweb.pdf 

Sacramento Regional Transit A Guide to Transit Oriented Development (TOD) 2009 
http://www.sacrt.com/documents/transitaction/TODFinal%20Report%20041309.pdf 

Translink (Vancouver) Transit-Oriented Communities Design Guidelines: Creating 
Walkable, Livable Places Around Transit in Metro Vancouver 

2012 

http://www.translink.ca/~/media/documents/bpotp/plans/transit_oriented_communities/transit_oriented_com
munities_design_guidelines.ashx 

http://www.rideuta.com/files/UTALRTDesignCriteriaRevision5.pdf
http://www.drpt.virginia.gov/activities/files/Transit_Service_Design_Guidelines_FINAL.pdf
http://www3.rtddenver.com/content/DesignCriteria/TransitAccessGuidelines/Transit_Access_Guidelines_Final.pdf
http://www3.rtddenver.com/content/DesignCriteria/TransitAccessGuidelines/Transit_Access_Guidelines_Final.pdf
http://www.seattle.gov/transportation/tmp_bbook.htm
http://www.wmata.com/pdfs/planning/Station%20Access/SSAPM.pdf
http://www.community-wealth.org/_pdfs/tools/tod/tool-city-of-austin-guidebook.pdf
http://www.dart.org/economicdevelopment/DARTTODGuidelines2008.pdf
http://cmt-stl.org/wp-content/uploads/2011/10/WASH_DC.report-dc.pdf
http://www.dot.state.fl.us/rail/PlanDevel/RSAC/Mtg3files/Delaney%20handout%202.pdf
http://www.mtc.ca.gov/planning/smart_growth/stations/Station_Area_Planning_Manual_Nov07.pdf
http://ctod.org/pdfs/2011PortlandTODweb.pdf
http://www.sacrt.com/documents/transitaction/TODFinal%20Report%20041309.pdf
http://www.translink.ca/~/media/documents/bpotp/plans/transit_oriented_communities/transit_oriented_communities_design_guidelines.ashx
http://www.translink.ca/~/media/documents/bpotp/plans/transit_oriented_communities/transit_oriented_communities_design_guidelines.ashx
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