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This section describes the purpose of the Briefing Book as well as the Transit Master Plan 
process, goals, schedule, primary tasks, and key participants.

Transit Master Plan Vision and Goals
The Seattle City Council adopted Resolution 31238 
in August 2010, with the Mayor concurring, which 
articulates the vision and goals for the Transit Master 
Plan (TMP). The plan will be guided by this adopted 
policy. The vision for the TMP is to recommend 
policies, programs, and investments resulting in a 
high-quality transit system to make it easier and more 
desirable for people to take transit. Quality includes 
fast and reliable service that is safe, comfortable, and 
accessible for all users, providing the greatest degree 
of mobility and access possible with the appropriate 
technology. Consistent with broader transportation 
system goals, the TMP will be a critical tool in accom-
plishing the following: 
•	 Making riding transit easier and more desirable 

in order to affect a mode shift 
•	 Using transit to create a transportation system 

responsive to the needs of vulnerable popula-
tions and those for whom transit is a necessity 
(e.g., transit-dependent individuals, youth, 
seniors, people with disabilities, low income 
populations) 

•	 Using transit as a tool to meet Seattle’s sustain-
ability, growth management, and economic 
development goals 

•	 Creating great places at locations in neighbor-
hoods where modes connect to facilitate 
seamless integration of the pedestrian, bicycle, 
and transit networks 

•	 Balancing system implementation with fiscal, 
operational, and policy constraints
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1 INTRODUCTION
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About the Briefing Book
The Briefing Book is a high-level snapshot of the state 
of the Seattle transit environment. The Briefing Book 
describes the current and future conditions of transit 
in Seattle, identifying both positive elements as well 
as areas of concern, and highlights key opportunities 
to improve its quality and accessibility. Additionally, 
the Briefing Book: 
•	 Identifies core policy and performance principles;
•	 Examines national and international best 

practices, with special emphasis on the user 
perspective, and suggests strategies for Seattle

•	 Provides a foundation for the topics that the 
Transit Master Plan (TMP) will address

The Briefing Book is divided into 10 sections, includ-
ing this introduction:

1. Introduction —Introduces the Transit Master 
Plan and presents its process, goals, schedule, 
tasks, and participants. This section describes 
the TMP’s background and relationship to the 
2005 Seattle Transit Plan as well as recom-
mendations and plans that will influence its 
development.

2. Travel Demand and Transit Market 
Analysis— Assesses the market for public 
transportation between Seattle neighborhoods 
and between Seattle and other regional destina-
tions. The section is a foundational element 
of the TMP and includes (1) a point-to-point 
analysis of all travel within Seattle and between 
Seattle and the region using data from Seattle’s 
travel demand model and (2) a point-to-point 
and corridor level analysis of transit demand and 
use patterns in Seattle using the Seattle travel 
demand model and boarding data collected 

by King County Metro and Sound Transit. The 
information presented in this section is the first 
stage of a multi-stage analysis process. The 
market analysis will answer several important 
questions. This stage of market analysis answers 
the following important questions:  

 ̗ What are the major travel patterns within 
Seattle and connecting to the region? 

 ̗ How effective is the current transit network 
in serving those travel markets? 

 ̗ Where is the transit system being used most 
heavily? How does this correlate with overall 
travel demand? What factors are attribut-
able to the differences?

3. Land Use and Development—Provides a brief 
overview of land use and economic development 
plans in Seattle, presenting demographic trends 
and travel characteristics that will impact transit 
performance and demand. This section also 
describes the urban village framework that is 
central to achieving the land use and transporta-
tion goals set out in Seattle’s Comprehensive 
Plan. It also reviews key land use factors and 
planning approaches that support the develop-
ment of high-quality transit service.

4. Overview of Existing and Planned Transit 
Services—Presents an overview of existing 
and planned transit serving Seattle, including 
Seattle-oriented service planned and provided 
by King County Metro Transit, Sound Transit, 
Community Transit, and Pierce Transit. In 
addition, this section provides an overview of 
ferry service and water taxis as well as human 
service transportation and private transportation 
services operating in Seattle. The second portion 
of this section focuses on transit performance in 

Seattle, including transit ridership, performance 
of transit routes and the Urban Village Transit 
Network (UVTN) corridors, travel time, and 
transit greenhouse gas emissions.

5. Peer Review—Introduces comparative 
information from peer cities regarding transit 
performance, operations, downtown circulation, 
facility development, and other relevant issues. 
This section examines transit services and 
performance in five U.S. cities and two Canadian 
cities that are North American leaders in transit 
service delivery and system development. The 
evaluation is intended to provide insight into 
challenges and opportunities Seattle will face as 
the regional rail system is expanded, RapidRide 
begins in Seattle, and the city continues to grow.

6. Mode Analysis—Discusses the relationship 
between vehicle choice, service design, and 
overall transit experience, describing transit 
modes and their basic features, costs, strengths, 
and weaknesses that impact decisions about 
what can be implemented in Seattle. This 
section seeks to clarify and simplify the decision-
making process for selecting a mode of transit. 
It first identifies a few characteristics of “mode” 
that are essential to a proper understanding 
of the concept. It then describes a potential 
decision-making framework for selection of 
a mode. Finally, it provides general analysis of 
transit modes using that framework. This section 
presents a conceptual framework, a range of 
options, as well as a description of trade-offs as-
sociated with each mode. It does not represent a 
final decision-making tool to be used in defining 
transit modes for Seattle.

http://www9.seattle.gov/transportation/docs/tmp/briefingbook/SEATTLE TMP 1 Introduction.pdf
http://www9.seattle.gov/transportation/docs/tmp/briefingbook/SEATTLE TMP 2 Market Analysis.pdf
http://www9.seattle.gov/transportation/docs/tmp/briefingbook/SEATTLE TMP 2 Market Analysis.pdf
http://www9.seattle.gov/transportation/docs/tmp/briefingbook/SEATTLE TMP 3 Land Use.pdf
http://www9.seattle.gov/transportation/docs/tmp/briefingbook/SEATTLE TMP 4 Transit.pdf
http://www9.seattle.gov/transportation/docs/tmp/briefingbook/SEATTLE TMP 4 Transit.pdf
http://www9.seattle.gov/transportation/docs/tmp/briefingbook/SEATTLE TMP 5 Peer Review.pdf
http://www9.seattle.gov/transportation/docs/tmp/briefingbook/SEATTLE TMP 6 Mode Analysis.pdf
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7. Best Practices in Urban Transit—Presents 
best practices from domestic and international 
cities that provide a variety of “lessons learned” 
relevant to Seattle. The purpose of this section 
is to inspire and stimulate creative thinking 
about what is possible in Seattle. It provides 
a range of examples from different cities on 
important TMP topics, including bus rapid 
transit, high capacity transit and European street 
trams, transportation-land use linkages, local 
government standards for transit agencies, 
city-based transportation demand management, 
congestion pricing, Complete Streets policies, 
transit priority treatments, emerging technology, 
adaptive traffic signal systems, bicycle access 
to transit, pedestrian access to transit, capital 
funding and finance, financing operations, Center 
City circulation, regional governance of transit, 
and transit’s role in meeting greenhouse gas 
reduction goals.

8. Stakeholder Interview and Public Outreach 
Summary—Presents findings from stakeholder 
interviews and an online public survey. The 
interviews were conducted with more than 40 
individuals by Nelson\Nygaard Consulting during 
October and November 2010. Stakeholders 
represented neighborhoods, businesses, and 
transit agencies, including planning and opera-
tions personnel. A web-based survey was also 
conducted to gain an understanding of public 
perceptions and attitudes towards transit. The 
survey was posted on the City of Seattle’s web 
site and was available in English and in six other 
languages. This section highlights findings from 
the more than 10,000 survey responses that 
were received.

9. Appendix A: Plans and Policies Impacting 
Transit in Seattle—Summarizes existing plans 
and policies from Puget Sound Regional Council, 
the City of Seattle, King County, and Sound 
Transit.  

10. Appendix B: Glossary—Includes Seattle-
specific transit acronyms and terminology as 
well as other transportation concepts related to 
improving transit service.

Transit Master Plan Background
The Seattle Department of Transportation (SDOT) is 
leading the effort to develop a citywide Transit Master 
Plan, which will update and expand upon the existing 
Seattle Transit Plan (2005).  The 2005 plan provides 
a solid policy framework and a system for measuring 
transit performance in Seattle, but does not provide 
detailed guidance on how and where the City should 
invest in transit. The TMP will recommend specific 
actions, projects and programs that will elevate 
transit’s role in meeting city goals of sustainability, 
equity, economic productivity, and livability.  Serving 
as a blueprint for transit, the plan will provide a vision 
for Seattle’s transit network through 2030 and will 
help to identify future transit capital and operational 
investments.  Recommendations from the plan will be 
considered by the Citizens Transportation Advisory 
Committee III, which will help to develop a proposed 
project list and spending plan for anticipated revenues 
generated by the $20 annual vehicle license fee (VLF) 
through the Seattle Transportation Benefit District 
(STBD).

The TMP will build on the success of recent modal 
plans, including the Bicycle and Pedestrian Master 
Plans. Backed by strong community support and 
funding from Bridging the Gap, these two plans have 
launched significant and important improvements 

to the city’s bicycle and pedestrian infrastructure. 
Likewise, the TMP will be an implementation-focused 
plan that can translate to meaningful enhancements 
to transit speed, reliability, and quality of user experi-
ence, as well as deliver a clear set of priorities for 
major transit corridor investments. A critical task of 
the TMP will be to identify the appropriate transit 
modes for major transit corridors, with an eye toward  
meeting city goals. 

The TMP will address a number of critical issues:
•	 Identifying the city’s most important transit 

corridors that carry high ridership today and/
or have the potential to serve transit needs that 
will emerge as Seattle grows and transit demand 
increases

•	 Assigning transit modes, such as versions of bus 
rapid transit, light rail, or streetcar, that would 
work best on those corridors 

•	 Integrating transit capital facilities and services 
with walking and biking infrastructure, and using 
transit to make great places 

•	 Enhancing bus transit performance through 
roadway investments such as bus bulbs and 
traffic signal priority 

•	 Coordinating with Metro and Sound Transit to 
create a seamless, fully integrated, and user-
friendly network of transit services 

Regional Transit Task Force Process 
In addition to the vision and goals adopted by the 
City of Seattle, the TMP will be informed and guided 
by recommendations from the Regional Transit Task 
Force (RTTF). The King County Council formed the 
task force in February 2010 to consider a policy 
framework for the potential future growth and, if nec-
essary, contraction of King County Metro Transit. The 
RTTF was created in response to a significant drop 

http://www9.seattle.gov/transportation/docs/tmp/briefingbook/SEATTLE TMP 7 Best Practices COMB compressed.pdf
http://www9.seattle.gov/transportation/docs/tmp/briefingbook/SEATTLE TMP 8 Stakeholder.pdf
http://www9.seattle.gov/transportation/docs/tmp/briefingbook/SEATTLE TMP 8 Stakeholder.pdf
http://www9.seattle.gov/transportation/docs/tmp/briefingbook/SEATTLE TMP 99 Appendix A.pdf
http://www9.seattle.gov/transportation/docs/tmp/briefingbook/SEATTLE TMP 99 Appendix A.pdf
http://www9.seattle.gov/transportation/docs/tmp/briefingbook/SEATTLE TMP 99 Appendix B.pdf
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in sales tax receipts, which make up 62% of Metro’s 
operating revenues, resulting from the economic 
recession that began in late 2008. At the same time, 
Metro’s ridership has grown, and the Puget Sound 
Regional Council’s Vision 2040 and Transportation 
2040 plans predict long-term growth in the region.

The task force created recommendations that reflect 
a new policy direction for transit service allocation 
and a decision-making framework that will result in 
greater clarity and transparency, including: 
•	 Performance measures: Metro should create 

and adopt a new set of performance measures 
by service type and report at least annually on 
the agency’s performance on these measures. 

•	 Cost control: Cost control strategies should 
include continued implementation of the 2009 
performance audit findings, exploration of 
alternative service delivery models, and potential 
reduction of overhead and internal service 
changes.

•	 Policy guidelines for service reduction and 
expansion: Service allocation decisions will be 
guided by transparency and emphasize produc-
tivity and linkage to economic development, land 
use, financial sustainability, and environmental 
sustainability. In addition, decisions will be 
designed to ensure social equity and provide 
geographic value throughout King County. Metro 
will use system design factors and performance 
thresholds as the basis for decision making on 
network changes. 

Walk Bike Ride
The TMP will support Seattle’s Walk Bike Ride initia-
tive, which seeks to make walking, biking, and taking 
transit the easiest ways to travel around the city. By 
improving transit quality and delivery, the plan will 
help to knit together the city’s urban villages into an 
accessible network of great neighborhoods. Since all 
transit trips begin with walking or biking, the TMP will 
consider important pedestrian and bicycle linkages 
to transit services and identify ways to improve 
accessibility. 

Schedule

The TMP is scheduled to be completed in September 
2011. Phase 1 began in September 2010 and will be 
completed in January 2011. Phase 2 is expected to 
begin in February 2011 and will be completed in June 
2011. Between Phase I and Phase II, the Mayor and 
City Council will conduct a thorough review of the 
Phase I results and provide guidance for Phase II. 

Major TMP Tasks
The TMP is divided into two phases as illustrated in 
Figure 1 on the following page:
•	 Phase 1 involves a systems analysis that 

results in the development of this Briefing 
Book. The Briefing Book describes the 
state of transit in Seattle, including existing 
conditions, gaps analysis, market evaluation, 
peer review, and best practices. This phase 
also involves developing an evaluation 
framework focusing on outcomes impor-
tant to Seattle, which will guide the Phase 
2 corridor and modal analyses. Additionally, 
the market analysis will identify the most 
important transit market connections for 
Phase 2 analysis. 

•	 Phase 2 will involve the analysis of priority 
corridors identified in Phase 1 to determine 
alignment and mode. The analysis will 
consider how various corridors can be 
assembled to form a coherent network of 
premium services that improves service 
quality and capacity between urban villages 
and centers, enhances pedestrian and 
bicycle access, and enhances connectivity 
to the regional transit network. The analysis 
will take fiscal constraints and scenarios 
into consideration and present a range 
of options for consideration. A draft and 
final Transit Master Plan will be produced, 
including detailed design standards, service 
design recommendations, and implementa-
tion phasing plans. 
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FIGURE 1-1 PROJECT SCHEDULE
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Mayor &  
City Council
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Inter-Agency 
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•	 King County Metro

•	 Sound Transit

•	 City Departments

•	 Council Central Staff
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FIGURE 1-2 PROJECT ORGANIZATIONProject Organization, Oversight,  
and Involvement
Project Organization

Figure 2 illustrates the roles and responsibilities 
associated with developing the Transit Master Plan:
•	 The Mayor and City Council provide policy 

direction and oversight for the plan.
•	 The SDOT Director is the liaison between the 

Mayor and Council and SDOT executives and 
project staff. The director ensures that the plan 
meets the city’s goals and can be implemented 
by the department.

•	 The Executive Steering Committee provides 
project oversight and reviews key project docu-
ments. This committee consists of key executive 
and policy staff from SDOT, the City Council, and 
the Mayor’s office.

•	 The SDOT Project Manager and Project 
Team are responsible for managing all aspects 
of TMP development, including the consultant 
team and working groups.

•	 The Inter-Agency Technical Team and TMP 
Advisory Committee work closely with the 
consultant team to oversee the development 
of the TMP and ensure that it meets project 
goals and public expectations. The Inter-Agency 
Technical Advisory Team (ITAT) includes techni-
cal staff from SDOT and other city departments, 
the Seattle Planning Commission, King County 
Metro Transit, Sound Transit, Puget Sound 
Regional Council, and Public Health Seattle – 
King County. The Transit Master Plan Advisory 
Group (TMPAG) has 25 members appointed by 
City Council and the Mayor. Group members 
have an interest in transportation issues and 

represent diverse interests and perspectives of 
Seattle residents and employers. 

•	 The consultant team is responsible for all 
aspects of developing the TMP, including con-
ducting researching, stakeholder interviews, and 
public outreach, as well as developing all project 
deliverables, including the Briefing Book and 
the draft and final Transit Master Plan. Nelson\
Nygaard Consulting Associates, a nationally 
recognized public transportation consulting 
firm, is leading the consultant team. The team 
also includes SvR Design Company, URS, DKS 
Associates, and the Underhill Company. URS is 
leading rail planning and conceptual engineering 
efforts, building on their streetcar design work. 
SvR Design Company is building on its work 
on the Seattle Pedestrian Master Plan, ensuring 
corridor evaluation and implementation recom-
mendations support the city’s pedestrian access 
and placemaking priorities. DKS Associates 
brings extensive experience implementing 
transit priority treatments in Seattle bus and rail 
corridors. The Underhill Company provides 
local expertise in transit corridor implementation 
and neighborhood facilitation and is assisting the 
team with stakeholder outreach.
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In addition to participation by the agencies and 
individuals listed above, the project will include 
opportunities for additional review through existing 
organizations and meetings: 
•	 Seattle boards and commissions (Planning 

Commission, Design Commission, Bicycle 
Advisory Board, Pedestrian Advisory Board, 
Freight Mobility Advisory Committee) 

•	 Bridging the Gap Oversight Committee 
•	 Citywide Neighborhood Council, district coun-

cils, and other community groups 
•	 Citywide community forums

Public Input

SDOT will organize and hold public forums at key 
points in the project to allow for all Seattle residents 
and employers to provide feedback.

Project Web Site

Key documents such as the Briefing Book and the 
Transit Master Plan will be posted on the project 
Web site for public review (http://www.seattle.gov/
transportation/transitmasterplan.htm).

Stakeholder Involvement

In October 2010, the consultant team interviewed 
community stakeholders to identify their vision for 
Seattle’s transportation system. These interviews 
were a key method for gathering input about desired 
community outcomes or goals for public transporta-
tion in Seattle. Feedback was gathered on transporta-
tion needs, visions of Seattle’s future, key trip origins 
and destinations, new drivers of growth, and opportu-
nities for coordinating existing transit services. These 
interviews are summarized in Section 8: Stakeholder 
Interview and Public Outreach Summary.

Survey

A general public survey was posted on the City’s 
web site to collect information on people’s use of 
transit and their priorities for investment. The survey 
was available in English and six other languages.  To 
encourage participation and help link people to the 
survey,  4,000 “business cards” were distributed 
to Neighborhood Service Centers and Community 
Centers. E-mail alerts were sent directly to over 200 
community groups and key stakeholders. More than 
10,000 responses were received.  Survey findings in 
Section 8: Stakeholder Interview and Public Outreach 
Summary summarize responses from November 12, 
2010- January 14, 2011. 

 

http://www.seattle.gov/transportation/transitmasterplan.htm
http://www.seattle.gov/transportation/transitmasterplan.htm
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2 TRAVEL DEMAND AND TRANSIT  
MARKET ANALYSIS

Image from Nelson\Nygaard.

Introduction
Assessing the market for public transportation 
between Seattle neighborhoods and between Seattle 
and other regional destinations is a foundational 
element of the Seattle Transit Master Plan (TMP). 
Work on the market analysis will continue as the TMP 
is developed; this section summarizes the initial phase 
of work. 

Two foundational elements of the market analysis are 
summarized in this section:
•	 A	point-to-point	analysis	of	all	travel	within	

Seattle	and	between	Seattle	and	the	region.  
This data is derived from the Seattle travel 
demand model.

•	 A	point-to-point	and	corridor	level	analysis	of	
transit	demand	and	use	patterns	in	Seattle.  
This analysis uses several sources including 
the Seattle travel demand model and boarding 
data collected by King County Metro and Sound 
Transit.

The information presented in this section is the first 
stage of a multi-stage analysis process. The market 
analysis will answer several important questions. This 
first stage will answer:

1. What are the major travel patterns within 
Seattle and connecting to the region?

2. How effective is the current transit network in 
serving those travel markets? 

3. Where is the transit system being used most 
heavily?  How does this correlate with overall 
travel demand?  What factors are attributable to 
the differences?

4. What are the conditions for transit users walking 
or bicycling to bus stops and stations?

Subsequent stages of the market analysis will answer:
1. How will travel demand patterns change in the 

next 20 years?
2. How effectively does the planned and funded 

transit network meet projected future travel 
needs?

3. How directly does the arterial street network 
connect the highest volume travel patterns?

4. How effectively does the arterial street network 
provide accessibility to the largest potential 
transit markets?

5. What corridors should be prioritized for im-
provements to transit service levels; for capital 
investments to improve speed, reliability, and 
capacity; or for both?

Factors Affecting Transit Demand
There are a number of factors that planners can use 
to evaluate and predict future transit demand. Those 
proven to be most predictive include: density,	size,	
regional	location,	community	design,	street	design,	
and	price	(both	of	transit	travel	and	competing	
modes).
•	 Density, for the purpose of this study, is 

described by the combination of population and 
employment per acre.   In Transit	Metropolis, 
Robert Cervero states, “It is widely agreed that 
higher urban densities will do more than any 
single change to our cityscapes in attracting 
people to trains and buses.”  

 ̗ Every 10% increase in population and 
employment densities yields a 5-8% increase 
in transit ridership, controlling for other 
factors (such as lower incomes, restricted 
parking, and better transit services generally 
associated with more compact settings).  
Note that this is an aggregate of studies 
of many densities, and is refined by other 
studies listed below. 

 ̗ In a 1984 study in New York City, results 
showed that neighborhoods with densities 
of 8,000 people/square mile (five dwelling 
units/acre) averaged 0.2 daily transit trips 
per resident, while otherwise comparable 
neighborhoods (in income) with 24,000 
people/square mile (15 dwelling units/acre) 
averaged 0.7 daily transit trips per capita.1  

 ̗ A study by Spillar and Rutherford (1998) 
states, “Transit use per person grows with 
increasing density up to a ceiling at some-
where between 20 and 30 people per acre 
(about 19,000 people per square mile or 12 
dwelling units/acre).  In terms of income, in 
higher income neighborhoods (those with 
less than 18% low-income families) density 
has less of an effect on transit use than in 
low-income areas, but this could be due 
to the relatively small number of samples 
available.” 2

1  Cervero, Robert. 1998.  Transit Metropolis, Island Press, 1998.  p. 
72-74
2  Spillar, Robert J., and G. Scott Rutherford. 1998. “The Effects of 
Population Density and Income on Per Capita Transit Ridership in 
Western American Cities.” Institute of Transportation Engineers’ 
Compendium of Technical Papers: 60th Annual Meeting. August 5-8, 
1998. Pp. 327-331.
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 ̗ Similarly, the San Francisco Bay Area’s 
Metropolitan Transportation Commission 
surveyed over 10,000 households through-
out the metropolitan region in its 1990 
Household Travel Survey, and showed that 
transit trip ridership per household flattens 
out at a density of about 30 households per 
acre, or roughly 48,000 people per square 
mile (see Figure 2-1).  The study also shows 
that a base of at least five households per 
acre (8,000 people/square mile) is needed 
before transit ridership will grow, increasing 
noticeably at about 10 households per acre 
(16,000 people per square mile) and up.

•	 Size must be considered together with density 
to determine the overall market that has been 
organized in a transit-oriented way, which in 
turn will determine the level of service that can 
be supported.  An isolated, 50-unit apartment 
building surrounded by surface parking and/
or open space could have a very high density 
rating if analyzed within a fine enough zone, but 
this alone would not mean it deserves the same 
level of service as a larger neighborhood with 
an average density of 25 units per acre, because 
it is a much smaller market.  A particular level 
of service will require a minimum	density	over	a	
minimum	area.

•	 Regional location also affects travel demand as 
well as transit efficiency.  Travel demand be-
tween two points tends to be inversely related to 
the distance between those points.  If there are 
other transit-oriented places close by, it is more 
likely that transit will be attractive as a mode. In 
addition, regional location determines whether a 
proposed line will have strong anchors to sustain 

ridership at the ends of the line.  Regional loca-
tion is addressed by ensuring that future transit 
corridors have major activity centers—often 
referred to as anchors—at their endpoints.  

•	 Community design is another crucial, but 
often unnoticed, element of transit demand.   
Community design is especially important as it 
relates to pedestrian access and safety.  Even at 
high densities, people will not use transit if it is 
difficult or dangerous to access a bus stop.  Many 
of today’s auto-oriented suburban apartment 
complexes, while very dense, have extremely 
poor access to major arterials or viable transit 
carrying streets.  It is possible to configure 
density so that it is impossible to serve with 
transit.

•	 Street design is also an important component 
of transit access and operational viability.  
Neighborhoods where all roads are designed to 
connect to arterials or collector streets allow 

transit customers to reach bus stops without 
walking out of direction. They also provide more 
efficient routing options that can support high 
frequency service.

Although the City of Seattle does not directly control 
how service is allocated, it does control many of 
the elements that make transit successful.   In	other	
words,	while	the	City	does	not	control	how	limited	
transit	operating	dollars	are	allocated,	it	does	have	
some	control	over	the	development	patterns	that	will	
drive	future	transit	demand	and	service	allocation.			
More than anything, markets drive transit service 
allocation; better transit will require dense, mixed-use 
corridors with excellent access to transit stations.

A model developed by Fehr and Peers to model 
transit ridership using community land use, urban 
form, and service characteristics shows the following 
relationships with ridership. As shown in Figure 2-2, 
two factors with the most influence on increasing 
transit ridership relate to frequency and thus reduced 
wait times.

FIGURE 2-2 FACTORS INFLUENCING 
TRANSIT RIDERSHIP (RAIL)

Given a 100% Increase In Expect Ridership 
Increase

Number of peak period trains 48%

Peak-period feeder buses 29%

Population and employment within ½ mile of 
transit station

23%

Parking spaces 4%

Population within station catchment 2%

*Adapted from Fehr & Peers direct ridership model (2004). 

FIGURE 2-1 AVERAGE DAILY TRIPS PER 
HOUSEHOLD VS. DENSITY

 

Source: John Holtzclaw
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Price (Fare Levels and Other Travel Costs)
As with any service, transit fare costs and the com-
parative costs of alternative services, such as driving 
and parking, play a major role in traveler decisions 
about when, where and how to travel.
•	 Non-commute trips tend to be more price sensi-

tive than commute trips. Elasticities for off-peak 
transit travel are typically 1.5-2 times higher than 
peak period elasticities, because peak period 
travel largely consists of commute trips. 

•	 Transit-dependent riders3 are less price sensitive 
than choice or discretionary riders.  Certain 
demographic groups, including people with low 
incomes, non-drivers, people with disabilities, 
high school and college students, and elderly 
people tend to rely on transit more than other 
groups (see Figure 2-11). Transit-dependent 
riders typically constitute a higher percentage 
of overall transit ridership than the group 
represents as a percent of total population.   
Discretionary riders or potential riders are a 
much larger group, but are much more sensitive 
to price and other service quality factors.

•	 According to the Transit Master Plan web survey 
(including over 10,000 responses) cost of service 
was not among the top reasons why non-users 
chose other travel options; 11% of infrequent 
riders or non riders identified “costs too much” 
as a reason they do not use transit more often.

•	 Figure 2-3 shows the effect of fare levels on 
transit users by rider type.4  While these results 
can vary depending on other factors, they help 
illustrate how fare changes impact ridership.

3 Transit-dependent individuals rely on transit because they do not 
have access to a private vehicle or cannot drive due to a physical or 
mental impairment. This group includes people who are unable to 
afford a vehicle and people who choose not to own a car.
4  David Gillen, “Peak Pricing Strategies in Transportation, Utilities, 
and Telecommunications: Lessons for Road Pricing.” Curbing Grid-
lock. TRB (www.trb.org), 1994, pp. 115-151.

FIGURE 2-3 EFFECTS OF TRANSIT FARES  
ON DEMAND, BY DEMOGRAPHIC 
GROUP AND TYPE OF TRIP

Factor Percent Change in Transit Demand 
for a 10% Increase in Fares

Overall transit fares -3.3% to -2.2%

Riders under 16 years old -3.2%

Riders aged 17-64 -2.2%

Riders over 64 years old -1.4%

Car owners -4.1%

People without a car -1.0%

Work trips -1.0% to -1.9%

Shopping trips -3.2% to -4.9%

Off-peak trips -1.1% to -8.4%

Peak trips -0.4% to -3.2%

Trips < 1 mile -5.5%

Trips > 3 miles -2.9%

The table above is based on the concept of elasticity—a measure of 
responsiveness or how much one factor changes another. The table 
illustrates the effects of an incremental 10% increase in transit price 
on transit ridership among different demographic groups and for 
different types of trips. Overall, the effect is a 2.2%-3.3% decrease in 
ridership (an elasticity of -0.22 to -0.33). Transit-dependent riders 
and commuters have a less elastic response to changes in the price 
of transit or, in other words, their travel behavior is less affected by 
price increases. For example, ridership among people without a car 
only decreases by 1% in response to a 10% fare increase (an elasticity 
of -0.1).

Other policies or price structures that impact or have 
the potential to impact transit ridership include:
•	 Free Fare Area.  In Seattle, the free fare area 

impacts demand for transit. Many customers 
that might otherwise walk or not travel at all use 
transit in this zone.  Additionally, some travelers 
walk to stops just inside the Free Fare Area to 
board, rather than boarding at a closer stop.  

•	 Parking Price.  For decades, researchers have 
confirmed the direct relationship between 

trip-end parking price and transit use.  In Seattle, 
high transit mode share for travel to the Center 
City can be attributed in part to the relatively 
high cost of parking in Downtown and adjacent 
neighborhoods.  A review of parking prices in 
central business districts (CBD) and citywide 
mode share for peer cities, described in Chapter 
5: Peer Review, shows strong correlations. 
Seattle’s median downtown parking rates are 
the highest among these cities, tied with San 
Francisco (see page 5-25). Research studies have 
reported that a $1.00 per trip parking charge 
causes the same reduction in vehicle travel as 
a fuel price increase of $1.50 to $2.00 per trip.  
Commuter parking fees are closely interrelated 
with a number of other trip cost and time cost 
factors, such as the cost for alternative mode 
travel (i.e., transit fares), the cost of time related 
to change in travel time, and more intangible 
benefits such as travel flexibility.   Hensher and 
King (2001) modeled the price elasticity of 
CBD parking, and predicted how an increase in 
parking prices in one location will affect a shift 
to transit and cause drivers to seek parking 
opportunities further afield.  They found a 10% 
increase in prices at preferred CBD parking 
locations to cause a 5.41% reduction in parking 
demand overall.  A 2.91% reduction was attrib-
uted to people shifting to transit. 5   

•	 Roadway Pricing. Tolling has been introduced in 
the Puget Sound and is considered to be a criti-
cal mechanism for raising revenue and managing 
congestion.  Tolling has been implemented on 

5  David A. Hensher and Jenny King, “Parking Demand and Respon-
siveness to Supply, Price and Location in Sydney Central Business 
District,” Transportation Research A, Vol. 35, No. 3 (www.elsevier.
com/locate/tra), March 2001, pp. 177-196.
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SR 167 and is approved for implementation 
on the SR 520 Evergreen Floating Bridge. It is 
being considered for SR 99 in Seattle, on I-90 
high occupancy vehicle lanes, and on SR 509.  It 
is difficult to quantify the impacts of tolling on 
transit mode share, since there are a number of 
other factors at play in travel decision making, in-
cluding: presence and quality of transit service in 
the tolled corridor and the travel time difference 
between transit and driving.  That said, tolling 
typically increases the overall cost of driving and 
provides a greater cost advantage to transit. 

•	 Employer subsidies for transportation can 
have a significant impact on transit demand.  
Subsidies typically come in a few primary forms:

 ̗ Parking subsidy. Employers that provide 
free parking to employers are subsidizing 
driving by covering the cost of vehicle stor-
age at the trip end.  Employers that provide 
free employee parking typically have high 
rates of driving.

 ̗ Transit pass subsidy. Many Puget Sound 
employers subsidize employee transit 
pass purchases, fully or in part.  Statistical 
evidence shows that employers who provide 
transit pass subsidies achieve much higher 
rates of transit use than those that do not.

 ̗ Privately provided transportation. Existing 
transit services do not meet employee 
transportation needs for all employers in 
Seattle and the Puget Sound.  Some employ-
ers provide private shuttle or commuter bus 
service to employees to fill in gaps in the 
public transit network and/or to provide an 
increased level of convenience or privacy.  
These types of services are typically free 

and are a form of transportation subsidy.  
Microsoft runs peak-hour commuter bus 
service from several Seattle neighborhoods 
to their campus in Redmond.  Within Seattle, 
a number of medical institutions run private 
shuttles connecting their facilities to major 
transportation hubs.
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Transit Market Analysis
A range of factors combine to affect demand for 
transit. Some are quantifiable; others are more subtle.  
Extensive industry research shows that the built envi-
ronment—including land use density and mix of uses, 
neighborhood form, connectivity in the transportation 
network, and urban design—significantly impacts 
travel behavior. Compact development is also linked 
to positive externalities such as reduced greenhouse 
gas emissions, active community environments, and 
increased livability (urban open spaces, affordable 
housing, and transportation options).  These relation-
ships are described in more detail in Chapter 3: Land 
Use.

This section evaluates factors known to impact 
transit demand and describes current system use.  
It also describes briefly how creating a disincentive 
to driving, such as parking price and roadway tolls, 
affects transit demand.
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Existing Land Use Patterns
•	 Seattle has adopted an urban village strategy to 

focus future population and employment growth 
in designated areas. These areas are classified 
into four categories based on their degree of 
land use intensity: urban centers, manufacturing/
industrial centers (MIC), hub urban villages, and 
residential urban villages. Chapter 3: Land Use 
describes these designations in detail (see  
page 3-1).

•	 Seattle has significant areas of single-family 
residential development. Concentrations of 
multifamily housing, retail, commercial, and of-
fice space are found largely in urban centers and 
urban villages and along major transportation 
corridors. 

•	 In north Seattle, concentrations of retail, com-
mercial, and office space are present in a higher 
number of centers and corridors than in west 
and south Seattle where retail activity is limited 
to select corridors (e.g., California Avenue and 
Rainier Avenue).

•	 Industrial, manufacturing, and warehousing activi-
ties are concentrated in two major areas, north of 
downtown along the Ship Canal and the Ballard 
locks, and south of downtown in the Port of 
Seattle Harbor, SODO, and along the Duwamish 
River.

•	 Seattle Center City and neighborhoods located 
between the Ship Canal and I-90, and Elliott 
Bay and Broadway have concentrated areas of 
multifamily housing; retail, commercial and office 
space; educational and health institutions; and 
mixed use developments.  In particular, Lower 
Queen Anne, Belltown, South Lake Union, and 
Capitol Hill show significant variety and diversity 
of land uses. 
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FIGURE 2-4 CITY OF SEATTLE LAND USE PATTERNS
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Existing Population and   
Employment Density
•	 Population and employment density have a significant 

influence on transit demand. The density of residen-
tial, retail, and commercial development determines 
the number of people and/or activities that are near 
transit services. 

•	 As density of development increases, incentives to 
use transit (or disincentives to driving) such as traffic 
congestion, parking availability, and parking rates tend 
to increase. 

•	 Other important indicators that affect transit use 
include proximity of a large university, employment 
center, or other activity center; where these land uses 
exist people tend to live and work in more concen-
trated environments.

•	 Areas of high employment density (more than 40 jobs 
per acre) are found in the Center City and adjacent 
neighborhoods, including downtown, First Hill, Capitol 
Hill, Denny Triangle, and South Lake Union, and in the 
University District and the University of Washington 
(UW) campus. These areas correlate with areas where 
transit use is highest.

•	 Major residential density areas (more than 20 persons 
per acre) are found in Ballard, Greenwood, Lake City, 
Fremont, Green Lake, the University District, Lower 
Queen Anne, South Lake Union, Capitol Hill, First Hill, 
and in portions of West Seattle and Columbia City. 
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FIGURE 2-5 CITY OF SEATTLE POPULATION AND EMPLOYMENT DENSITY
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Population Change (2008-2030)
•	 This map shows the distribution of projected 

population growth in Seattle. The Puget Sound 
Regional Council (PSRC) forecasts a net increase 
in population of about 100,000 new residents by 
2030, from nearly 575,000 residents in 2008.  
Recent real estate market trends suggest that 
urban living may be more favored in the coming 
decades than it has been in the past; if these 
trends continue Seattle could take on a larger 
share of regional population growth than pro-
jected by PSRC. 

•	 Most growth is projected to happen in urban 
centers and residential urban villages where den-
sity exists today.  Outside the Center City, where 
most growth is anticipated, growth in Northgate 
has the potential to be most transformative.

•	 Areas throughout south Seattle are expected to 
experience moderate population growth.  West 
Seattle is expected to remain relatively stable, 
adding to the residential population in Alki/
Admiral and along 35th Avenue SW.

•	 According to PSRC land use projections, the 
UW Campus area is projected to lose population 
(about 2,000 people) by 2030.  This may be in 
part due to a redistribution of student residences 
to the University District, but could also represent 
a shortcoming in the data.  For this reason, it 
is more appropriate to look at the University 
District and UW Campus together; a significant 
increase in population (about 3,000 people) is 
projected for the area, which has nearly 16,000 
people as of 2008 (see figure 2-6).
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FIGURE 2-6 CITY OF SEATTLE POPULATION CHANGE (2008-2030) 
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Employment Change (2008-2030)
•	 According to PSRC projections, a net increase of about 

200,000 jobs is expected in the city of Seattle by 
2030, from about 500,000 jobs in 2008.

•	 The largest employment growth is expected in down-
town Seattle and adjacent Center City areas, including 
Lower Queen Anne, South Lake Union, Denny Triangle, 
Pioneer Square/ International District, and the Stadium 
District north of SODO.

•	 Northgate is expected to receive high growth in em-
ployment (an increase of 5,000-10,000 jobs from over 
9,000 in 2008), while adjacent areas in North Seattle—
such as Lake City, Bitter Lake/Haller Lake, Greenwood, 
and Ballard—are projected to receive moderate job 
growth.

•	 West Seattle and south Seattle show moderate 
employment growth in Alki/Admiral, the West Seattle 
Junction, High Point/North Delridge, Mount Baker, and 
Columbia City. 

•	 Significant employment growth is also expected in 
industrial areas along the Duwamish River, in SODO, 
Georgetown, and South Park.

•	 Employment projections for the University of 
Washington Campus are not included in Figure 2-7  
due to an error in the PSRC land use projection for  
this zone.
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FIGURE 2-7 CITY OF SEATTLE EMPLOYMENT CHANGE (2008-2030)
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Urban Village and Center Growth Allocation 
(2008-2030)
•	 44% of population growth between 2008 and 2030 is expected 

to occur in the Center City and adjacent neighborhoods including 
Uptown, First Hill/Capitol Hill, and South Lake Union. The yellow 
boxes in Figure 2-8 illustrate each urban village’s share of overall  
projected population growth.

•	 63% of job growth between 2008 and 2030 is expected to occur 
in the Center City and adjacent neighborhoods including Uptown, 
First Hill/Capitol Hill, and South Lake Union. The orange boxes 
in Figure 2-8 illustrate each urban village’s share of overall  pro-
jected employment growth.

•	 Outside of the Center City, the Northgate urban center is ex-
pected to see the greatest growth.

•	 Although not in a designated urban village, Seattle Children’s 
Hospital’s Major Institution Master Plan will be completed by 
2030 and an increase of about 5,000 jobs is predicted for the 
hospital.
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FIGURE 2-8 SEATTLE URBAN URBAN VILLAGE AND CENTER GROWTH ALLOCATION (2008 – 2030)
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Lack of Access to a Private Vehicle
•	 This map shows the ratio of the overall population to 

private vehicles, providing an indicator of auto owner-
ship.  It reflects people who are unable to own a vehicle, 
those who choose to be car free, and households with 
multiple driving age adults that choose to own just  
one car. 

•	 People generally have less access to private vehicles in 
neighborhoods where density is higher.  This is an ex-
pected trend since the costs of storing a car are typically 
higher and more daily needs are accessible on foot.

•	 Neighborhoods with the best transit service also tend to 
have the highest ratios of people without access to an 
automobile. People who live (and/or choose to live) in 
these neighborhoods are less likely to require access to 
a car for their transportation needs.   
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FIGURE 2-9 LACK OF ACCESS TO A PRIVATE VEHICLE RATIO (2000)
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Transit Dependency Index
•	 Rates of transit dependency1 align with 

density in residential areas; high transit 
dependency is seen in neighborhoods such 
as the Central Area, the east side of Queen 
Anne Hill, Ballard, the University District 
and others.

•	 Lower density areas that have high transit 
dependency rates include areas in the 
Rainier Valley, Delridge, Greenwood, Bitter 
Lake and Lake City.  

•	 Areas of high transit dependency are 
mostly located within a quarter mile of a 
transit line.

1 Transit dependency refers to those individuals that rely on transit be-
cause they do not have access to a private vehicle or cannot drive due to a physi-
cal or mental impairment. It includes those who are unable to afford a vehicle and 
those who choose not to own a car.
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FIGURE 2-10 TRANSIT DEPENDENCY INDEX (2000) 
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Transit Use Propensity (TUP) Index 
•	 The TUP index combines the strongest indicators of 

transit demand. It is based on population and employ-
ment densities, a transit dependency index (low income 
households, persons with disabilities, and seniors aged 
65+), and rates of access to automobiles. 

•	 TUP scores are highest in urban centers and residential 
urban villages.

•	 Areas where TUP scores are high, but are not in a 
designated urban center or village include the follow-
ing arterial corridors: 15th Avenue NW to the north of 
Ballard, Aurora north of Greenwood-Phinney Ridge, 
Lake City Way north of Lake City, along NE 75th Street, 
along 35th Avenue NE, along Rainier Avenue south of 
Columbia City, and along Delridge Way SW.  
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FIGURE 2-11 TRANSIT USE PROPENSITY INDEX (TUP) AND 
URBAN VILLAGE AND CENTER BOUNDARIES (2000)
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Transit Use Propensity (TUP) 
and the Urban Village Transit 
Network
•	 This map provides a different perspective on 

the TUP, relating it to the Urban Village Transit 
Network (UVTN). The UVTN, described in 
more detail in Chapter 4: Existing and Planned 
Transit Services, is Seattle’s vision for a core 
network of transit corridors connecting 
Seattle’s urban villages and centers with high 
quality, reliable service. 

•	 The TUP scores for land uses within a quarter 
mile of UVTN route segments are averaged 
to provide an indicator of the overall transit-
supportiveness of land uses along each UVTN 
segment. (Note that not all UVTN analysis seg-
ments have UVTN levels of service in place.)

•	 Areas with a network of dark or light red lines 
are areas where land uses are most supportive 
of transit use. These areas include: the Central 
District/Center City, University District, Queen 
Anne, Ballard and Fremont.
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FIGURE 2-12 TRANSIT USE PROPENSITY BY URBAN VILLAGE TRANSIT NETWORK SEGMENT (2008) 
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Transit Use Propensity (TUP) 
Index and Transit Service 
Coverage (Peak Period)
•	 The King County Metro (KCM) transit net-

work and Sound Transit Link light rail provide 
coverage to all Seattle neighborhoods, par-
ticularly to areas showing the highest TUP 
values. 

•	 In the AM peak, frequent transit service (ev-
ery 15 minutes or less) is readily accessible 
(within one-half mile or a 10 minute walk) to 
all areas with high TUP index values. 

•	 Parts of Magnolia, Queen Anne, the Central 
District, Ravenna, Maple Leaf, and in north-
west Seattle lack access to very frequent 
transit service (10 minutes or less) during the 
AM peak. 

•	 Areas with a high TUP index value coincide 
with urban center and urban village areas. 
The relationship between high frequency 
transit corridors and high TUP index values 
reinforces the city’s comprehensive plan 
goals of promoting and managing growth 
within designated urban centers and urban 
villages. 
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FIGURE 2-13 TRANSIT USE PROPENSITY INDEX AND TRANSIT SERVICE IN THE AM PEAK PERIOD
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Transit Use Propensity (TUP) 
Index and Transit Service 
Coverage (Midday Period)
•	 During the midday, frequent transit service 

(arriving every 15 minutes or less) is limited 
to corridors connecting major activity cen-
ters and urban villages with downtown. 

•	 Areas with high TUP index values that lack 
transit service coverage are more prevalent 
in the midday; for example, in Bitter Lake, 
parts of Ballard, Wedgwood, View Ridge, 
parts of Magnolia and Queen Anne, Madison 
Park, Leschi, Morgan Junction, Fauntleroy/
Arbor Heights, and South Park.

•	 During the midday there are limited cross-
town, high-frequency connections outside of 
the Center City.

•	 North Seattle activity centers have high-
frequency connections to downtown Seattle 
but not between one another. 
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FIGURE 2-14 TRANSIT USE PROPENSITY AND TRANSIT SERVICE IN THE MIDDAY PERIOD
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Potential Pedestrian 
Demand in Seattle
•	 Pedestrian demand is calculated 

using a composite index that in-
cludes major pedestrian generators 
(e.g., hospitals, schools, colleges and 
universities, retail and commercial 
destinations), population and 
employment density projections, 
the distance people are willing to 
walk, and proximity to bus and light 
rail stops and stations.  This analysis 
was developed during the Seattle 
Pedestrian Master Plan.

•	 The majority of transit corridors 
in the city are in high pedestrian 
demand areas.

•	 Most high pedestrian demand areas 
have high population and employ-
ment density and are areas of the 
city with the greatest diversity and 
clustering of land uses.

•	 Seattle does not allow the develop-
ment of park-and-ride facilities 
in city boundaries, making safe, 
comfortable walk and bicycle access 
to transit is all the more critical.
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FIGURE 2-15 POTENTIAL PEDESTRIAN DEMAND IN SEATTLE
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Pedestrian Improvement 
Opportunities in Seattle
•	 This map illustrates where improvements 

are most needed to make crossing 
the roadway (intersections) safe and 
comfortable. The opportunities for 
improvements are identified using vari-
ables that contribute to the pedestrian 
environment, including presence of side-
walks, sidewalk condition, posted speed 
limit, roadway width, and the presence 
of features such as traffic signals, curb 
ramps, and crosswalks. 

•	 Among the areas where intersection 
improvements are most needed are 
along major transportation corridors and 
transit routes.  

•	 Conditions for walking to planned transit 
corridors (i.e., RapidRide corridors) are 
in need of attention; for example, the 
West Seattle RapidRide between the 
West Seattle Junction and the West 
Seattle Bridge, and Aurora Avenue in 
the Green Lake and Greenwood areas. 
Similarly, major transit corridors such as 
Rainier Avenue show significant need for 
improvement at major transit boarding 
intersections.

•	 Conditions for walking are best along 
residential streets.  Transit boarding data 
shows that older residential neighbor-
hoods attract significant transit ridership, 
despite being lower density.  Safe, com-
fortable pedestrian access to transit is an 
important reason for this.  
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FIGURE 2-16 PEDESTRIAN IMPROVEMENT OPPORTUNITIES IN SEATTLE – INTERSECTIONS
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Pedestrian Improvement 
Opportunities in Seattle
•	 This map illustrates where improvements 

are most needed to make walking along the 
roadway (sidewalks) safe and comfortable. 
The opportunities for improvements are 
identified using variables that contribute 
to the pedestrian environment, including 
presence of sidewalks, sidewalk condition, 
posted speed limit, roadway width, and the 
presence of features such as traffic signals, 
curb ramps, and crosswalks.
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FIGURE 2-17 PEDESTRIAN IMPROVEMENT OPPORTUNITIES IN SEATTLE – SIDEWALKS
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Passenger Loads on the Urban Village 
Transit Network (2007)
•	 Passenger load is measured as the percent of utilized seat 

capacity.  The UVTN monitoring analysis uses a measure 
that is the ratio of passenger load to seated capacity (load 
factor) on the most crowded route during any time period, 
85% of the time.  This is essentially the average load factor 
plus one standard deviation.

 ̗ Average load, the condition a passenger is likely to 
experience most of the time, is lower than the UVTN 
load measures.

 ̗ King County Metro considers an “overload” condition 
to be 120% of seated capacity occurring for more than 
a 20-minute period.  The UVTN analysis considers any 
value over 90% to be deficient. 

 ̗ Passenger load is an important measure that provides 
insight into a range of important factors affecting tran-
sit riders and operators, including:
◊ Passenger comfort. When overcrowded buses can 

be uncomfortable. 
◊ Pass-ups. This is where an overcrowded bus passes 

waiting passengers.  This is a very discouraging 
experience for transit customers and if consistent 
will force people to other modes.

◊ Frequency improvements.  Consistently high pas-
senger loads are a signal to providers that service 
frequency should be improved or larger vehicles be 
deployed.

•	 High passenger loads on Center City-bound bus routes are 
of greatest concern where standing loads in excess of 110% 
occur over a mile from the Center City.  This occurs on 
routes serving the Lake City Way, Fremont Ave, Eastlake 
Ave, 15th Ave S., Rainier Ave, and the SR 509/East Marginal 
Way corridors.
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FIGURE 2-18 PASSENGER LOADS ON THE URBAN VILLAGE TRANSIT NETWORK (2007)
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Daily Transit Boardings in 
Seattle (2009)
•	 Daily boardings are based on 2009 data from 

King County Metro and from Sound Transit. 
•	 Most daily boardings coincide with transit cor-

ridors providing the highest service frequency 
during both peak and off-peak hours. 

•	 Center City and adjacent neighborhoods (e.g., 
Lower Queen Anne, Belltown, South Lake 
Union, Denny Triangle, Capitol Hill, First Hill, 
Downtown, and the International District) ac-
count for over 45% of daily transit boardings 
in the city.

•	 Boarding levels are highest on arterial streets 
in the central part of the city and major north-
south (downtown oriented) corridors in north, 
west, and south Seattle.

•	 Outside the Center City, boardings are high at 
the University District, the UW Campus, and at 
major activity centers such as Northgate, Lake 
City, Ballard, Fremont, Greenwood, Queen 
Anne, the West Seattle Junction, Delridge/
White Center Junction, Rainier Beach, Mount 
Baker, Beacon Hill, and SODO.
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FIGURE 2-19 DAILY TRANSIT BOARDINGS IN SEATTLE (2009)
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Travel Origin – Destination Travel Analysis
A matrix of origin-destination trips was produced 
(for work and “all other trips”) based on Seattle 
Travel Demand Model results for year 2008.  In this 
section, the matrix is illustrated to describe travel 
demand between Seattle neighborhoods and between 
Seattle and the region. Maps in the following sections 
illustrate major point-to-point travel patterns within 
Seattle and between Seattle and the region.  Travel is 
segmented by trip purpose, geography and mode to 
provide a more complete picture of local and regional 
travel patterns. 

The travel analysis requires that a set of geographies 
be identified, since it is not possible to analyze every 
individual point of travel. This analysis uses two levels 
of geographic zones.

1. Local Market Analysis Areas (MAA): The City 
of Seattle travel demand model evaluates travel 
between 518 transportation analysis zones 
(TAZ). This analysis combines these zones into 
63 market analysis areas that best represent key 
travel markets. Urban villages and urban centers 
and key travel corridors are included within single 
zone boundaries.  In some cases, Center City 
MAAs are aggregated.

2. Regional Market Analysis Areas (RMAA): These 
zones are large and often include multiple cities. 
They are organized to represent areas of the 
region that flow into Seattle on the relatively few 
major highway and transit corridors that enter 
the city.

In viewing the following maps, it is important to 
consider a few facts:
•	 Data is from the 2008 Seattle travel demand 

model and is calibrated using actual travel counts 

where available; however, much of the data is 
simply a calculation of presumed travel based on 
model algorithms.

•	 Travel origin – destination pairs show travel in 
both directions for the entire day.

•	 Trips internal to MAAs or RMAAs are not il-
lustrated.  In Seattle, these are shorter trips that 
would be expected to have a high walk mode 
share, but certainly include transit and driving 
trips.

•	 This point-to-point analysis does not consider 
assignment of trips to available streets or transit 
routes.  In viewing the data, it is helpful to think 
about how various point-to-point travel markets 
aggregate in actual travel corridors.

•	 Trips are not segregated by time of travel (i.e., 
peak vs. off-peak).  In general, home-based work 
travel is heaviest in the traditional morning and 
evening peak periods.  All other trips are spread 
more evenly across the day, reaching heaviest 
levels in early- to mid-afternoon.

•	 Unless otherwise stated, these maps present 
data for trips on all modes. 
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FIGURE 2-20  LOCAL AND REGIONAL MARKET ANALYSIS AREAS 
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Major Transit Travel Pairs in the City of Seattle
•	 Transit travel pairs illustrated in this map were generated with data 

from the Seattle Travel Demand Model, which is calibrated using stop 
level ridership data collected by King County Metro and Sound Transit.  
In this analysis, Center City neighborhoods are aggregated.  Therefore, 
short distance trips between Center City neighborhoods are assumed 
to be internal and are not illustrated.

•	 Seattle Center City is the most significant destination for transit 
trips in the region.  Nearly 40 of the top 50 most significant trip pairs 
include an end in the Center City.

•	 Outside the Center City, the University District/UW Campus and 
Northgate are the two other major transit demand attractors.

•	 From north Seattle, transit travel pairs naturally are served by six major 
corridors crossing the Ship Canal and Montlake Cut.  These include: 
15th Avenue NE, Fremont Avenue/Dexter Avenue, Aurora, I-5, the 
University Bridge, and the Montlake Bridge.  This supports intermedi-
ate and high capacity transit development plans, including Aurora and 
Ballard RapidRide and University Link light rail.

•	 Several market areas in north Seattle generate trips to other north 
Seattle areas and show a multi-center pattern. This reflects overall 
travel demand in these markets as well as the presence of better 
cross-town transit service than exists in south Seattle.
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FIGURE 2-21 TOP 100 TRANSIT ORIGIN-DESTINATION PAIRS IN THE CITY OF SEATTLE (2008)
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Home-Based Work Trips in the City of Seattle 
(2008)
•	 This map shows that home-based work trips (i.e. trips from home 

to work or school) are highly concentrated in the downtown “com-
mercial core” and in the University District, and to a lesser extent in 
Belltown and South Lake Union. 

•	 Downtown attracts work trips from all over the city including a 
significant number of long distance trips from neighborhoods and 
market areas near the northern and southern city boundaries such 
as Greenwood, Lake City, Fauntleroy/Arbor Heights, and Columbia 
City.

•	 Home-based work trips represent about 17% of all daily trips made in 
Seattle.

•	 West Seattle and south Seattle produce a significant number of 
home-based work trips to downtown Seattle. Origin-destination 
results show that the majority of work trips in both of these market 
areas does not stay within Seattle but travels to external zones. 

•	 Most north Seattle work trips are also to downtown Seattle, but 
this area of the city also shows a multi-center structure with trips 
attracted to the UW Campus, Northgate, Children’s Hospital, and to 
a lesser extent to Ballard.

•	 Industrial areas in the city do not show significant volumes of trips 
from a particular market area. Industrial areas are land intensive uses 
and therefore create low density employment areas. Some industrial 
employers rely on low-wage laborers, for whom transit access is 
particularly important. 
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FIGURE 2-22 TOP 100 ORIGIN-DESTINATION TRAVEL PAIRS FOR ALL DAILY HOME-BASED WORK TRIPS IN THE 
CITY OF SEATTLE (2008) 
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Home-Based Work Trips between 
Seattle and the Region (2008)
•	 Home-based work trips represent 30% of the 

total travel market between the city and regional 
market areas.

•	 The most significant concentration of travel pat-
terns for home-based work trips, between Seattle 
and the region, occurs along the I-5 freeway. 

•	 Downtown Seattle attracts many long distance 
trips from outlying areas such as Shoreline, 
Edmonds, Everett, Bothell/Mill Creek, Redmond, 
Issaquah, Kent, Auburn, Burien/Sea-Tac, Federal 
Way and Tacoma.

•	 North Seattle MAAs that attract the most trips 
from Snohomish County include University 
of Washington Campus, Northgate, Lake 
City, Broadview, Bitter Lake/Haller Lake, and 
Greenwood.

•	 The majority of trips from regional market areas 
south of the city is attracted to Georgetown, 
South SODO and North SODO. A significant num-
ber of trips from West Seattle and South Seattle 
are attracted to Sea-Tac, Tukwila, and Renton.

•	 Travel patterns in the south of the city seem to 
support planned transit corridors such as the West 
Seattle RapidRide, the Tukwila/Federal Way Rapid 
Ride, and the Burien/Renton RapidRide. They also 
support the idea of providing direct transit con-
nections between West Seattle, South Seattle and 
market areas south of the city boundary.

•	 The highest travel pair connections between 
Bellevue/Redmond and Seattle market areas 
are to Downtown, Capitol Hill, First Hill, and the 
University District/UW Campus. 

•	 Cross-Puget Sound travel on Washington State 
Ferries does not appear on this map due to the 
geographic spread of RMAAs west of the Sound.  
However, Colman Dock Ferry receives approxi-
mately six million foot passengers annually and is 
among the busiest transit hubs in the city.
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FIGURE 2-23 TOP 50 MAJOR ORIGIN-DESTINATION TRAVEL PAIRS FOR HOME-BASED WORK TRIPS BETWEEN 
SEATTLE AND REGION (2008) 
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All Other Trips in the City of Seattle (2008)
•	 This map includes all non-home based trips and home based trips 

with a purpose other than work or school. For the purpose of 
this analysis we call these “all other trips.” These trips are made 
throughout the day for appointments, shopping, recreation, etc. 
and include trips that start at home or are where the trip origin is 
not a person’s home. (Often these trips are linked together.) This 
type of trip constitutes the biggest piece of the travel market, or 
about 83% of daily trips made internally in Seattle. 

•	 Compared to work trips, “all other trips” are much less attracted 
to the downtown “commercial core.” Market areas that stand 
out as major trip generators and attractors include: Ballard, 
Crown Hill, Greenwood, Northgate, Lake City, Fremont, and the 
University District, in North Seattle, and Alki/Admiral and the 
West Seattle Junction in West Seattle. 

•	 ”All other trips” are dispersed throughout the City and operate 
in the north-south and east-west directions, making use of the 
network of arterial streets. On average they are much shorter in 
distance than work trips. Most “all other trips” are made within 
individual MAAs (internal trips are not illustrated) and between 
contiguous MAAs. 

•	 Many ”all other trips” can be or are made on foot or on a bicycle.  
The competitive market between modes is very different for this 
trip type than for work trips. Home-based work trips are often 
longer, bound for urban centers where parking is priced, have 
much lower rates of trip “linking,” and occur at peak times when 
congestion is a detractor to driving.

•	 The existing transit network is designed to serve the minority of 
trips—primarily work trips and trips bound to urban centers. This 
is not uncommon, or even illogical, given the higher penalties 
(traffic congestion, parking cost and availability) on driving to 
urban centers such as Downtown Seattle. However, it does illus-
trate the challenge to making transit travel an attractive option 
for a broad range of non-commute, non-downtown trips. 
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FIGURE 2-24 TOP 100 ORIGIN-DESTINATION TRAVEL PAIRS FOR ALL OTHER TRIPS 
IN THE CITY OF SEATTLE (2008) 
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All Other Trips between Seattle and Region
•	 North: Major travel patterns for “all other trips” between Seattle 

and the region exist between Seattle outer neighborhoods, such 
as Northgate, Greenwood and Lake City, and close-in suburban 
cities such as Shoreline, Edmonds, and Mountlake Terrace.

•	 South: West Seattle and South Seattle shows significant demand 
for travel to and from market areas in Burien, Sea-Tac, Renton, 
and Tukwila. 

•	 Downtown Seattle: Travel demand is greater for closer market 
areas such as Bellevue and Renton and less, although still signifi-
cant, from Everett and Tacoma. 

•	 Regional travel patterns support planned transit investments 
including: West Seattle RapidRide, the Tukwila/Federal Way 
Rapid Ride, and the Burien/Renton RapidRide. Direct connec-
tions between these lines would be responsive to current travel 
demand patterns. 

•	 Providing effective cross-boundary transit connections between 
North Seattle and Shoreline and Southwest Snohomish County 
(i.e. interconnecting Swift with RapidRide) would have major 
benefits for travelers crossing the city/county boundary and 
would create potential to attract a higher number of transit rides.
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FIGURE 2-25 TOP 50 MAJOR ORIGIN-DESTINATION TRAVEL PAIRS FOR ALL OTHER TRIPS BETWEEN SEATTLE 
AND REGION (2008)
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All Trips in Seattle Center City (2008)
•	 This map shows all daily trip making in the Center City, 

including home-based work and all other trips.
•	 A significant number of trips are made throughout the 

day between all market areas in the central part of the 
city; this same area is expected to accommodate a ma-
jority of population and employment growth in the next 
20 years.   Demand for short- to mid-length transit trips 
is high today and is likely to grow substantially.

•	 Major origin-destination pairs that do not include down-
town are: Lower Queen Anne and Belltown, Belltown 
and Broadway/Capitol Hill, Capitol Hill and First Hill, and 
Capitol Hill and Madison-Miller, Belltown and South Lake 
Union, South Lake Union and Capitol Hill, Lower Queen 
Anne and Capitol Hill, and Pioneer Square and Capitol 
Hill.

•	 Most of these trips are short in distance, but are longer 
than the distance many people will choose to walk and 
often include challenging grades which discourage many 
travelers from bicycling or walking. 

•	 More frequent, faster and more reliable transit service 
between these activity centers has the potential to 
attract many of these trips in the future.

•	 Transit service connections between Center City market 
areas (and Center City adjacent neighborhoods) vary 
widely in terms of service quality today. Although transit 
service frequency is generally 15 minutes or better, many 
connections cannot be completed in an amount of time 
comparable to the automobile or even the bicycle and 
often walk times are faster than transit travel times. A 
transit trip between Pioneer Square and Capitol Hill on 
local routes takes more than 30 minutes to complete. 
This would take about 10 minutes in a car and about 20 
minutes on a bicycle. A transit trip between Belltown and 
Capitol Hill also takes about 30 minutes including walk 
time and wait time. This trip takes about eight minutes 
by car and 15 minutes on a bicycle.
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FIGURE 2-26 MAJOR ORIGIN-DESTINATION TRAVEL PAIRS FOR ALL TRIPS IN SEATTLE CENTER CITY (2008)
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CONCLUSIONS

Major findings of the Travel Demand and Transit 
Market Analysis include the following:

1. Transit is still not the mode of choice for 
most travel in Seattle, as reflected by the 
share of  overall travel demand served 
by transit.  Rather, transit demand is highest 
where disincentives to driving exist, where walk-
ing is safe and comfortable, and where service 
levels provide a reasonably fast and reliable way 
to travel. This analysis identified opportunities 
for improving service frequency and the pedes-
trian environment in areas that have relatively 
high propensity for transit use.

2. King County Metro’s transit network is 
primarily oriented toward commute trips 
to downtown and the University District. 
About 45% of Metro service is provided during 
peak hours.1 Peak service targets work trips, 
which are a stable but relatively small portion 
of the total travel market in Seattle (17% of all 
trips). A secondary focus of the transit network 
is on connections between urban villages (not 
including major centers). This service is generally 
less frequent, is all local (no express routes), and 
often requires a transfer.  

3. Transit corridors operating service 
every 15 minutes or less during the AM 
peak provide coverage to most areas in 
the city where land use analysis shows 
people would be most likely to use transit. 
During the midday, 15-minute service cover-
age is reduced to major activity centers and 
urban centers and villages such as Ballard, the 
University District, Northgate, and the West 
Seattle Junction. 

1 Metro Route Performance Report, 2009.

4. Urban center and urban village boundaries 
contain most areas where the analysis 
shows people are most likely to use transit 
(transit use propensity index). However, 
there are areas where TUP scores are high that 
are not in a designated urban center or village.  
These include the following arterial corridors: 
15th Avenue NW to the north of Ballard, Aurora 
north of Greenwood-Phinney Ridge, Lake City 
Way north of Lake City, along NE 75th Street, 
along 35th Avenue NE, along Rainier Avenue 
south of Columbia City, and along Delridge Way 
SW.  Land use policies that strengthen transit 
ridership on these “connecting corridors” are 
important to optimize the value of existing 
service investments. 

5. Transit-dependent residents are well 
located to access transit.  Areas with the 
majority of trip generation and attraction in the 
city are also the areas that show the largest 
proportions of population that depend on transit 
for their mobility, and that do not have regular 
access to an automobile. 

6. Improving pedestrian quality and safety 
along transit routes is a challenge.  Transit 
runs primarily on major arterial streets to 
maximize speed and reliability. However, these 
streets are the same locations where pedestrian 
improvement opportunities (as calculated in 
the Pedestrian Master Plan) are the highest. 
Focusing pedestrian improvements in major 
transit corridors is a key opportunity, with the 
greatest potential to maximize ridership and 
return on transit service and infrastructure 
investment.

7. The greatest opportunities for sidewalk 
improvements on and near transit cor-
ridors are north of N. 85th Street and in 
southern Seattle neighborhoods such as 
Delridge and High Point.   These are also 
market areas with significant concentrations 
of senior housing. These neighborhoods show 
significant transit potential that may be limited 
by pedestrian access issues, along with transit 
network issues. Improving sidewalk conditions 
and the pedestrian environment in these loca-
tions would help to promote transit ridership by 
making it safer and more convenient to access 
transit services.

8. Center City transit boarding levels and 
passenger loads are very high.  This area 
is expected to take on roughly 50 percent of 
the total population and job growth in the next 
20 years.  Increasing capacity—by improving 
frequency and/or providing higher capacity 
vehicle types (e.g., BRT coaches, streetcars, and 
LRT vehicles) will be essential to ensure transit 
remains a comfortable, reliable and convenient 
travel mode.

9. Urban village to urban village trips made 
throughout the day represent a significant 
market opportunity for transit, but captur-
ing these trips will require service that is 
more competitive with driving.  High levels 
of investment in service operations and/or 
changes in parking management and pricing in 
urban villages will be needed to attract these 
types of trips to transit.  



Seattle Transit Master Plan Briefing Book  2-53

10. To reduce per capita driving and green-
house gas emission from transportation, 
transit will need to serve the “all other 
trips” market more effectively.  While it 
is good policy to focus transit resources in 
commute-oriented markets where a higher 
mode share is achievable due to driving disincen-
tives, transit will need to be more relevant to 
non-commute travelers to play a significant role 
in reducing per capita single-occupant travel. 
Non-work trips make up 83% of all trips within 
Seattle, and increasing off-peak transit use 
makes efficient use of existing system capacity.

11. Transit is most competitive for longer trips 
made during peak hours when exclusive 
rights-of-way or HOV lanes provide the 
greatest travel time benefit.  The Center City 
attracts a significant number of long distance 
trips (i.e. trips longer than five miles). Transit 
mode share for travel pairs to downtown is much 
higher than non-downtown pairs.

12. Home-based work trips make up approxi-
mately 17% of all trips made internal to the 
city each day.  These trips are highly concen-
trated in Seattle Center City and the University 
of Washington campus.  

13. In contrast, “all other trips“ make up the 
majority of daily travel in the city, are 
dispersed throughout the city, and travel 
between a multitude of activity centers. 
“All other trips” make more extensive use of the 
arterial street network, and are shorter in dis-
tance (less than three miles long). Most “all other 
trips” are made between contiguous market 
analysis areas or within a single area. Attracting 

these trips to transit will require services that 
circulate within and between neighborhoods 
to connect home and work locations to activity 
centers.

14. Travel and transit demand patterns illus-
trate the importance of quality transit con-
nections across north and south Seattle 
city limits.  Travel demand is clearly the result 
of residential and employment patterns and is 
not overly influenced by political or jurisdictional 
boundaries.  Transit service should be organized 
to provide seamless connections over these 
boundaries to facilitate the observed travel pat-
terns.  Service discontinuities at boundary lines 
discourage use of transit in the neighborhoods 
on either side of the boundary.
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Image from Nelson\Nygaard.



Image from Flickr user Oran Viriyincy.

This section describes Seattle’s framework for land use, growth, and 
urban form and explains how these factors relate to transit and access. 
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3 LAND USE AND DEVELOPMENT

URBAN VILLAGE 
FRAMEWORK
The City of Seattle’s Comprehensive Plan, Toward a 
Sustainable Seattle, is a 20-year plan that articulates 
a vision of how Seattle will grow in ways that sustain 
its values. The City first adopted the Comprehensive 
Plan in 1994 in response to the Statewide Growth 
Management Act of 1990. As the end of this 20-year 
period approaches, the City is beginning an updating 
process to address the community vision for the 
next 20 years, to 2030 and beyond. This presents an 
opportunity for the Transit Master Plan to influence 
the Comprehensive Plan.

The Comprehensive Plan makes basic policy choices 
and provides a flexible framework for adapting to real 
conditions over time. It is a collection of the goals and 
policies the City will use to guide future decisions 
about how much growth Seattle should make and 
where it should be located. The plan also describes, in 
a general way, how the City will address the effects of 
growth on transportation and other city facilities.

The initial building blocks of the Comprehensive 
Plan are the elements required by the state’s Growth 
Management Act: land use, transportation, housing, 
capital facilities, and utilities. The City’s plan also 
includes elements addressing neighborhood plan-
ning, human development, and the environment. 
Collectively, these elements articulate a vision of 
sustainability and social equity that is to be accom-
plished largely through accommodating growth in a 

compact urban form that reduces dependence on 
private automobile use for transportation.   

The urban village strategy is central to achieving 
the land use and transportation goals set out 
in the Comprehensive Plan. This set of policies 
focuses future population and employment growth 
in locations designated as urban centers and urban 
villages. Urban centers are part of a regional strategy 
embodied in Puget Sound Regional Council’s (PSRC) 
Vision 2040 Plan, which contains descriptions and 
minimum density standards for these intended 
high-density, mixed-use areas. Six of the region’s 16 
designated urban centers are in Seattle. In addition, 
Seattle’s Comprehensive Plan designates about 
two dozen urban villages, which are expected to be 
neighborhood-oriented concentrations of mixed 
uses. The urban village strategy tries to match growth 
to the existing and intended character of the city’s 
neighborhoods. Seattle has designated four catego-
ries of urban villages according to their degree of land 
use intensity (see Figure 3-1 to view these designated 
areas). These include:
•	 Urban Centers – the densest neighborhoods 

in the city, which serve as regional employment 
centers and high-density livable urban neighbor-
hoods (Uptown, Downtown, South Lake Union, 
First Hill/Capitol Hill, the University District, and 
Northgate)

•	 Manufacturing/Industrial Centers (MIC) – 
home to heavy and light industrial businesses 
with critical connections to regional and local 
goods movement (Duwamish MIC, Interbay MIC)

Seattle’s density will be focused in Urban Centers like 
Downtown (pictured above).
Image from Flickr user Payton Chung

•	 Hub Urban Villages – walkable, 20-minute 
neighborhoods that provide a balance of housing 
and employment; less dense than Urban Centers, 
yet supportive of high frequency transit (Bitter 
Lake Village, North Rainier)

•	 Residential Urban Villages – primarily resi-
dential with some neighborhoods goods and 
services for local residents; may not include 

Image from Flickr user Oran Viriyincy.
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employment and in some cases employment is 
de-emphasized (Upper Queen Anne, Eastlake, 
23rd & Union-Jackson, Morgan Junction)

Seattle is currently home to roughly 575,000 
residents and 500,000 employees. According to the 
city’s 2030 growth projections, Seattle’s population 
and employment will increase by 17% (net growth of 
roughly 100,000 new residents) and 42% (net growth 
of roughly 210,000 new employees), respectively. 
Overall, the city has zoning capacity to accommodate 
over 250,000 additional residents and over 250,000 
jobs. That capacity provides the city the ability to 
increase both households and jobs by about 50% 
beyond current levels. Seattle’s Urban Centers and 
villages are projected to absorb 63% of population 
growth and 91% of employment growth. This means 
that the vast majority of growth will be concentrated 
in only one-third of the city’s land area.  Figure 3-1 
shows the locations and types of urban villages and 
calls out the designated areas absorbing the greatest 
share of the city’s growth.

Urban villages indicate not only where existing and 
future population and employment growth should oc-
cur, but also where public investments in infrastruc-
ture and services should be made, particularly transit 
service. The City recognizes the mutually supportive 
relationship between transit and land use and seeks 
to improve the quality of transit service by clustering 
the city’s transit market in dense, mixed use neigh-
borhoods along the Urban Village Transit Network 
(UVTN)—Seattle’s backbone for high quality transit 
service (see Section 4 for more detail on the UVTN). 
The urban village strategy will promote walkable, 
urban lifestyles supported by compact development, 
placemaking, attractive streetscape design, and 
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Figure 5-1:  Urban Village Designations and Growth 
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FIGURE 3-1 URBAN VILLAGE DESIGNATIONS AND GROWTH 

About a quarter of 
residential and half the 
employment growth is 
expected to go into down-
town, while roughly a third 
of population and less 
than half of employment 
growth will be distributed 
in urban villages designa-
tions throughout the 
city. South Lake Union is 
expected to see the highest 
shares of both residential 
and employment growth 
outside of downtown. 
Capitol Hill is also pro-
jected to see a high share 
of residential growth (9%).
Source: City of Seattle
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top-quality transit and non-motorized transportation 
systems. The urban village strategy coupled with 
strategic transportation investment programs are 
intended to decrease reliance on automobile travel 
and make transit and non-motorized transportation 
options the modes of choice for Seattleites (see the 
City’s Walk, Bike, Ride initiative and the Planning for 
Transit Communities section on page 3-5 for more 
information). 

Although the urban village strategy seeks to accom-
modate projected growth in strategic development 
nodes, the strategy neglects the potential for concen-
trated corridor development along key high ridership 
local bus routes. A high density, mixed-use corridor 
approach could further strengthen the potential 
for transit-oriented development and segment-by-
segment placemaking initiatives.

KEY LAND USE  
FACTORS AFFECTING 
TRAVEL BEHAVIOR 
Density, land use diversity, design, regional destina-
tions, and distance to quality transit (often called 
the five “Ds”) are key factors commonly cited as 
influencing trip making, transit use, and length of 
driving trips.1 2 Demand management (pricing and 
incentives) and demographics (income and household 
size) are also considered important factors, but to a 
lesser extent.  Extensive research shows that the built 
environment—including neighborhood form, land use 
patterns, transportation network, and urban de-
sign—significantly impacts travel behavior. Compact 
development is also linked to positive externalities 
such as reduced greenhouse gas emissions, active 
community environments, and increased livability 
(urban open spaces, affordable housing, and transpor-
tation options).3 

Densely populated, transit-supportive environments 
play a significant role in people’s travel behavior. 
Focusing density (i.e., employment, retail employ-
ment4, and housing per acre) in areas with good 
access to transit is a key determinant of transit use.5 
More recently, studies have shown that working 

1  Cervero, Robert and Kara Kockelman (1997), “Travel Demand and 
the 3Ds: Density, Diversity, and Design,” Transportation Research 
Part D, Vol. 2, pp 199-219.
2  Ewing, Reid and Robert Cervero (2001), “Travel and the Built 
Environment: A Synthesis,” Transportation Research Record 1780, 
Washington, DC: Transportation Research Board, pp 87-114.
3  Ewing, Reid, Keith Bartholomew, Steve Winkelman, Jerry Walters, 
and Don Chen (2008). Growing Cooler: Evidence on Urban Develop-
ment and Climate Change. Urban Land Institute.
4  Retail employment per acre is separated from employment per 
acre because it displays a higher propensity for transit use.
5  Nelson\Nygaard (1997), Primary Transit Network Phase II Report. 
Report for Tri-Met.

and living near transit stops or living within transit-
oriented developments (TODs) is related to increased 
transit use and lower numbers of vehicle trips.6 7 
In fact, a recent study of 17 urban and suburban 
TODs found that they generated 47% fewer vehicle 
trips than projected.8 Similarly, highly pedestrian-
friendly environments (e.g. high connectivity, sidewalk 
completeness) lead to more transit and walking trips 
and fewer vehicle trips compared to less walkable 
areas of cities.9 Figure 3-2 displays the relationship 
between community form (residential density) and 
travel behavior in three urban contexts (Los Angeles, 
Chicago, and San Francisco).

6  Cervero, Robert and GB Arrington (2008), Effects of TOD on 
Housing, Parking, and Travel. Transportation Research Board, TCRP 
Report 128.
7  Lund, Hollie, Robert Cervero, and Richard Willson (2004), Travel 
Characteristics of Transit-Oriented Development in California. Final 
Report. 
8  TOD study sites were located in Washington DC, Portland, Phila-
delphia, and San Francisco. Baseline projected trip demand derives 
from Institute of Transportation Engineer’s Trip Generation Manual.
9  Parsons Brinckerhoff Quade and Douglas, Inc., with Cambridge 
Systematics, Inc. and Calthorpe Associates (1993), Making the Land 
Use Transportation Air Quality Connection.The Pedestrian Environ-
ment. Report prepared for 1000 Friends of Oregon. 

FIGURE 3-2 VEHICLE MILES TRAVELED VS 
RESIDENTIAL DENSITY
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Several studies specific to the Puget Sound region 
have linked land use and urban form to travel 
behavior. In Seattle, development patterns that 
are compact, walkable, and on a community scale 
generate roughly 8% fewer vehicle miles traveled than 
conventional growth patterns typified by segregated 
land uses.10 Residents of Seattle’s most walkable and 
diverse neighborhoods (in terms of land use mixing) 
drive 26% fewer miles per day than those living in 
sprawling areas with poor pedestrian connectivity.11 

In coordination with greater land use diversity 
and intensity, developing attractive streets that 
provide space for all road users—also known as a 
complete streets—and high quality public spaces that 

10  Lawrence Frank and Company, Inc. (2005), A Study of Land Use, 
Transportation, Air Quality, and Health (LUTAQH) in King County, 
WA: Executive Summary,.
11  Frank, Lawrence, Brian Stone Jr., and William Bachman (2000), 
“Linking Land Use with Household Vehicle Emissions in the Central 
Puget Sound: Methodological Framework and Findings.” Transporta-
tion Research Part D Vol. 5, pp 173-96. 

Nearly all transit trips begin and end by walking and biking.
Image from Nelson\Nygaard

Director’s Park in Portland integrates curbless street design, stormwater features, park space, retail, and light rail into the 
urban fabric.
Image from Nelson\Nygaard

encourage play, repose, education, and entertain-
ment play a significant role in attracting ridership 
along surface rail and local bus corridors. There is an 
emerging trend to seamlessly integrate shared streets 
and well-used public spaces (as depicted in Portland, 
OR below) at the doorstep of surface-rail lines and 
downtown transit malls. This strategy encourages 
walking and transit use as a part of daily life by creat-
ing pedestrian friendly streets and well-integrated 
public spaces. Other key factors that activate lively 
and walkable streets include building setbacks and 
orientation toward the street, entrances, shorter 
block size (200–300 foot blocks are considered walk-
able), a transparent system of wayfinding, intersec-
tion density, placement of parking, and streetscape 
improvements that integrate stormwater design, 
lighting, and public seating.

FACILITATING  
ACCESS TO TRANSIT
Improving access to transit is an integral component 
of building livable communities. Almost all transit trips 
start and end with a walk or bicycle trip; thus, the 
importance of connecting pedestrians and bicyclists 
to transit cannot be overstated. No matter how fre-
quent, comfortable, and well-planned transit service 
is, passenger experience and ridership will suffer if it 
is difficult, time-consuming, or uncomfortable to get 
to and from stops and stations. Safe and direct access 
to bus stops and station areas by pedestrians and 
cyclists is a key component to ensuring high quality 
service.12 Land use diversity and density also plays a 
significant role in improving access to transit; people 
are more likely to use transit as neighborhoods 
become denser and the mix of uses diversifies. 

12  Bicycle and pedestrian integration is discussed further in Section 
7: Best Practices (Bicycle Access to Transit and Pedestrian Access to 
Transit).
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Generally, streetcar and King County Metro local 
bus service offer higher levels of access by providing 
frequently spaced stops; the quality of access varies 
greatly depending on topography, investment in stop 
facilities, street connectivity, block size, crossing 
opportunities, and sidewalk quality. However, transit 
stops and stations can only be as effective as the 
streets and sidewalks that lead to them. Streetcars 
and local bus services with more frequent stops, 
must consider access along the entire length of the 
line as a critical component of the service, while Link 
light rail and Sounder commuter rail services typically 
have a greater investment in access to fewer stations 
and rely on feeder transit service. Future service 
planning and route re-organization should reconcile 
the competing goals of increased access to high 
frequency transit lines and elevated service quality, as 
shorter distances  between stops hinders reliability 
and vehicle operating speeds.

PLANNING FOR  
TRANSIT COMMUNITIES
The City of Seattle has identified several goals for 
land use and urban design within rail station areas 
and high frequency transit corridors that complement 
reliable, high quality transit service. These goals were 
recently unveiled in a Seattle Planning Commission 
report entitled Seattle Transit Communities. This 
report offers policy and design guidance with regards 
to coordinating public and private investments within 
station areas and transit corridors. Mirroring the 
City’s urban village strategy, each transit community 
identified in the report is circumscribed into different 
land use and urban design typologies respecting 
neighborhood identity and physical context within the 
broader network of urban villages. Transit community 
typologies include mixed use centers, mixed use 

Vibrant, densely populated urban neighborhoods supplemented by urban open spaces and walkable streets are the hallmark 
of Seattle’s transit communities. Occidental Park and Pioneer Square, pictured above, is a representative example of walkable 
urbanism.
Image from Flickr user Eric Fredericks

ELEMENTS OF LIVABILITY 
IN TRANSIT COMMUNITIES
Investing in neighborhood livability transforms 
neighborhoods with access to frequent and 
reliable transit into transit communities. Key ele-
ments of livability identified in the Seattle Transit 
Communities report include:

•	Orienting land uses and density toward transit

•	Enhanced bicycle and pedestrian access to 
transit

•	Focus on green streets and open space

•	Context-sensitive street design—providing 
facilities for pedestrians, cyclists, transit users, 
and motor vehicles

•	Active street frontages featuring wide 
sidewalks, street furniture, landscaping and 
street trees, pedestrian-scaled lighting, and 
space for café seating

•	Affordable housing and access to public 
services such as senior centers, schools, and 
public spaces

Seattle 
Transit Communities
Integrating Neighborhoods with Transit

A report from the Seattle Planning Commission
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FOCUS ON UPZONING:  
SOUTH LAKE UNION AND NORTHGATE
In order to satisfy growth targets set by Seattle’s Comprehensive Plan, the City has initiated upzoning 
efforts in two designated Urban Centers—South Lake Union and Northgate—in order to increase population 
and employment capacity. The following describes general objectives of rezoning in these two growing 
neighborhoods.

South Lake Union
When South Lake Union was designated an Urban Center in 2004, 
the City established 20-year growth targets of 16,000 jobs and 8,000 
dwelling units for the area. South Lake Union will be rezoned in order 
to provide additional housing and employment capacity to accom-
modate future population growth and increase height and density to 
support transit use. Depending on the alternative chosen, building 
heights would range between 65 and 400 feet with residential and 
commercial floor area ratios (FAR) between 4.5 and 5. Developers 
may also be able to increase height and density of buildings (up to 
a FAR of 7) through an incentive zoning program in exchange for 
providing public benefits such as affordable housing and open space.

Northgate
A key objective of upzoning the Northgate neighborhood is to 
enhance the area’s urban form through pedestrian orientation, highly 
diverse and intensified land use, and increased height limits. Another 
key objective is to focus future growth and leverage development 
opportunities along the Northgate Way corridor, especially around 
Northgate Mall, Hubbard Homestead Park, and Northgate Civic 
Center on 5th Avenue NE. Increased zoning capacity stemming from 
rezoning will help the area meet or exceed its projected housing and 
employment growth targets (20,000 total households and 27,000 
total jobs). Rezoning could increase net residential growth (on top of 
current zoned capacity) by 1,000 to 1,800 housing units and stimulate 
between 500,000 and 700,000 square feet of additional commercial 
floor area. Northgate could absorb 2,200 to 4,000 new residents and 
2,100 to 2,700 new jobs. Building heights would increase from 40 to 
85 feet to 40 to 160 feet. This growth will be concentrated north and 
east of the Northgate Mall and immediately west of the I-5 off-/on-
ramps. As in the South Lake Union upzone effort, voluntary density 
bonuses could be traded for public benefits.

Growth in South Lake Union
Image from Flickr user Oran Viriyincy

Residential density in Northgate will 
increase significantly
Image from Flicker user Chas Redmond

neighborhoods, special use districts, and industrial job 
centers. Typologies offer varying levels of residential 
and employment focus, respecting each community’s 
existing character. Each transit community typology 
provides land use strategies and policy tools that will 
facilitate implementation. Sample strategies include 
elimination of parking minimums, establishment 
of minimum density requirements and small lot 
ordinances, and breaking up large block faces with 
mid-block crossings.

In general, transit community land uses are mixed and 
directly connect high-quality transit to a variety of 
housing types and neighborhood-serving businesses 
such as restaurants, grocery stores, and health care 
services. Density is concentrated at transit and 
employment hubs in order to maximize ridership 
potential. Streets are well-connected and pedestrian-
scaled, offering an engaging walking environment 
with active street frontages. Public space is an 
important community asset allowing for “breathing 
room” in dense areas. Affordable housing for low- and 
moderate-income housing is a critical component of 
any transit-oriented community. Many high-density 
neighborhoods with excellent access to transit 
pay a high premuim for housing because demand 
outweighs supply. Increasing density along with 
supportive policies like inclusionary zoning and the 
Workforce Housing Incentive Program will ensure af-
fordable housing is built and maintained.13 As with the 
urban village strategy, the effort to organize transit 
community investments according to a nodal typology 
ignores the potential for corridor development. An 
additional typology supporting local bus corridor 
growth could include “Main Street” communities.

13  Nikolic, Sara, Dan Bertolet, Peter Dane, David Cutler, Don Vehige, 
Tim Trohimovich, Bill LaBorde (2009), Transit-Oriented Communi-
ties: A Blueprint for Washington State. A report for Futurewise.
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Image from Nelson\Nygaard



This section provides an overview of existing transportation 
services and providers in Seattle, highlighting new projects and 
potential areas of concern for the city of Seattle.
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4 OVERVIEW OF EXISTING AND  
PLANNED TRANSIT SERVICES

SEATTLE’S PUBLIC 
TRANSPORTATION 
CHALLENGES
Seattle residents, visitors, and employees choose 
from a diverse set of transit service types including 
local  bus services, light rail, commuter buses, com-
muter rail, monorail, water taxis, ferries, and street-
cars. Most of Seattle’s service is operated by county 
and regional providers, although the city of Seattle 
is the owner of the Seattle Center Monorail and the 
Seattle Streetcar. Even with new rail services such as 
light rail and streetcars, buses continue to carry the 
majority of local and regional transit trips.  

While Seattle continues to expand its range of transit 
options, it faces a number of critical challenges:  
•	 Seattle has difficult geographic and topo-

graphical constraints. Seattle’s steep hills and 
many water crossings limit the range of transit 
modes that can be used effectively between 
key market centers.  Seattle’s center resembles 
an hourglass as both people and goods funnel 
through heavily-trafficked north-south corridors 
into a narrow downtown core. Bounded by Puget 
Sound, Lake Washington, and I-5, downtown 
Seattle has little room to expand. Freight, ferry 
passengers, vehicles, bicyclists, and pedestrians 
must cross and enter the center at limited bridge 
and ferry terminal access points. 

•	 Congestion affects the speed and reliability 
of transit services. Downtown Seattle and 
the University District are particularly prone to 
congestion on city streets. Heavy congestion 
makes it difficult to move buses and at-grade rail 
lines quickly and affects reliability.  

•	 Many transit agencies from the region operate 
services that converge in Seattle. A number of 
transit operators use downtown Seattle streets 
and transit facilities to deliver, circulate, and 
collect passengers. Seattle must manage the 
number of services and providers and minimize 
traffic congestion on city streets while playing 
a central role in the regional transportation 
system.

•	 Most of Seattle’s transit service is operated 
by two regional transit agencies and not a City 
agency. The majority of Seattle’s transit service 
is provided not by a Seattle transit agency, but 
by King County Metro and Sound Transit. Metro’s 
transit funding allocation requirements have 
disfavored the highly urbanized area of Seattle 
when investing in new services and when making 
service cuts, although recent recommendations 
from the Regional Transit Task Force are that 
the allocations policy should be changed to 
emphasize productivity while ensuring social 
equity and geographic value.     

Seattle’s topography and geography narrow the city’s trans-
portation options and limit opportunities to use certain 
transit modes.
Image from Nelson\Nygaard

•	 The tax base for transit services is unstable.  
The current economic recession has led to a 
steep decline in sales tax revenues, an important 
source of operating revenue for both Metro 
and Sound Transit. The shrinking tax base 
means that both agencies are forced to make 
budget cuts which will likely result in severe 
service reductions. 
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KING COUNTY METRO 
TRANSIT
King County Metro Transit (Metro), a division of 
King County Department of Transportation, began 
operations in 1973, subsuming Seattle Transit and the 
Metropolitan Transit Corporation, a private company 
serving suburban cities in King County.  Metro did 
not become a division of King County Department of 
Transportation until 1994.

Metro is the biggest public transportation agency 
in Washington State and one of the 10 largest bus 
systems in the nation.  In 2009, Metro carried ap-
proximately 112 million riders (boardings) on 220 fixed 
routes throughout the county. It serves 13 transit 
centers and operates services out of seven transit 
bases located throughout the county.

Service Overview
Metro operates a range of transit services using a 
multi-centered system throughout King County. 
Within Seattle, a large number of routes serve the 
central business district with the University District 
also serving as a major hub.  The city network 
descended from the Seattle Transit system of 
converted streetcar routes and is a hub-and-spoke 
system centered primarily on downtown  with some 
crosstown service. 

Nearly 70 core city routes operate entirely within the 
city of Seattle. Due to the evolution of the system 
over time, the route numbering system is complex 
and not necessarily apparent. Two-digit routes are 

operated in Seattle, whereas the 300s are run in 
north King County. In addition: 
•	 Many University District and northeast routes 

have a seven: 70, 71, 72, 73, 74, 75, 76, 77, 79, 271, 
272, 277, 167, 578 

•	 Several crosstown routes are 40s: 43, 44, 48, 
49, 46  

•	 Several West Seattle routes are 50s: 51, 53, 54, 
55, 56, 57 

•	 98 and 99 are “rail,” or in the case of the Route 
99 a rubber-tired  replacement route for the 
historic waterfront trolley route

Metro operates a network of core routes across 
the county that provides frequent, two-way service 
throughout the day. A number of the routes that 
operate in and around downtown Seattle use trolleys 
to navigate the steep hills in the area. 

Trolley buses climb well on steep hills, are quiet 
and environmentally friendly. Metro has approxi-
mately 69 lane-miles of overhead two-way wire for 
electric trolleybuses.

Within downtown, Metro offers a “Ride Free Area” 
where all trips are free between 6:00 AM and 7:00 
PM. The Ride Free Area extends from Jackson Street 
to the south and Battery Street to the north, and from 
the waterfront to 6th Avenue.  

Metro operates a number of services, including the 
following:
•	 Dial-a-Ride (DART) service offers variable rout-

ing in some areas within King County, primarily 
locations outside of the city of Seattle. DART 
service operates on a fixed route with some 
fixed time points, but deviates to pick up or drop 
off passengers. 

RapidRide’s first line opened in October 2010 along Pacific 
Highway South and connects to Sound Transit’s Central 
Link at SeaTac.
Image from Flickr user Oran Viriyincy

TRANSIT PROVIDERS

The City of Seattle has funded additional Metro bus service 
and corridor improvements in Seattle.
Image from istockphoto
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•	 Metro’s Access Transportation service is avail-
able for persons with disabilities who are unable 
to use the regular fixed route bus system or light 
rail due to their disability. It is described in more 
detail under “Accessible Transportation” below.

•	 Metro’s vanpools serve 6,100 people on an 
average weekday in more than 1,000 vans.

Besides its own transit operations, Metro is the con-
tract operator for the Seattle Streetcar, Central Link 
light rail services and some Sound Transit Regional 
bus service. It contracts for demand responsive and 
Access paratransit service. 

Accessible Transportation 
King County Metro offers a variety of services for 
people with special transportation needs. Metro’s 
Access Transportation service is available for persons 
with disabilities who are unable to use the regular 
fixed-route bus system or light rail due to their 
disability. It provides next-day shared rides within ¾ of 
a mile on either side of non-commuter fixed route bus 
service during the time and on the days those routes 
are operating. Access Transportation service uses 
contractors to provide shared-ride van transportation 
within most of King County. 

King County Metro established the Community 
Transportation Program to provide services beyond 
the accessible regular bus service and paratransit 
service required by the federal Americans with 
Disabilities Act of 1990 (ADA). The program is 
intended to provide service that is more flexible and 
responsive to the unique transportation needs of 
persons with disabilities. It includes:
•	 The Taxi Scrip Program: The Taxi Scrip Program 

serves low-income King County residents age 18 

to 64 who have a disability or age 65 and over. 
This program enables qualified participants to 
buy up to six books of taxi scrip each month 
from Metro at a 50 percent discount. Taxi Scrip 
can be used like cash to pay for taxi rides from 
several local taxi companies.

•	 Community Access Transportation (CAT) 
Advantage Vans: This program is an effort 
to make use of an increasing number of high-
quality retired Access and vanpool vehicles, 
as well as create new, innovative programs, 
such as the Hyde Shuttle (below). Through the 
CAT program, Metro provides vans, along with 
emergency response, vehicle maintenance and 
repairs, driver training, and technical assistance 
to participating human service agencies. 
Agencies agree to provide a minimum number of 
rides to Access users each month. 

•	 Senior Shuttles/Hyde Shuttles: Senior Services 
offers demand-response transportation for se-
niors 55 years of age and older and people with 
disabilities of all ages, transporting eligible riders 
to medical appointments, hot lunch programs, 
senior center activities, grocery shopping, food 
banks and other social and cultural activities. 
The Shuttles target unserved and underserved 
people who fall through gaps in public transpor-
tation, including ethnic, limited English speaking, 
and rural populations. Community Vans provide 
transportation within specific geographic areas, 
such as the Hyde Shuttle which serves people 
living in First Hill, International District, Capitol 
Hill, Central Area, Southeast Seattle, West 
Seattle and North Seattle. The Senior Shuttles 
are part of King County Metro’s Community 
Access Transportation program.

The Regional Reduced Fare Permit (RRFP), some-
times called a senior or disabled bus pass, costs $3.00 
and enables seniors and people with disabilities to 
ride Metro buses at a significant discount. A Personal 
Care Attendant RRFP is available for persons who 
need assistance to ride the bus, and allows their 
attendant to ride at a reduced rate. Service animals 
(such as a seeing-eye dog) ride free.

Service Expansion  
and Improvements In Seattle
In recent years, Metro has been introducing new 
services that provide higher quality transportation 
options within the city and link neighborhoods to 
downtown:
•	 RapidRide: Metro recently opened the first 

of its planned bus rapid transit system, which 
will include fully branded vehicles and facilities 
with corridor improvements geared toward 
reducing passenger travel time and increasing 
convenience. Two of the six planned routes will 
provide service completely within the city of 
Seattle. 

•	 Additional bus service and corridor improve-
ments: Using funds from Seattle’s Bridging 
the Gap and Transit Now initiatives, the City 
of Seattle and Metro are teaming to provide 
additional bus service in high-volume corridors 
as well as improvements along other priority 
corridors within Seattle. 
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KING COUNTY METRO’S OPERATING  
REVENUE SOURCES (by percent, for 2010/11) 

KING COUNTY SALES TAX  
REVENUE SHORTFALL

Source: Regional Task Force Final Report and Recommendations, 
October 2010.

Challenges Facing Metro
The recession that began in 2008 has led to 
shrinking sales tax revenues, Metro’s largest 
source of funding. Since 62% of Metro’s 
operating revenue comes from sales taxes, 
this decline has had a major impact on the 
agency. At the same time, Metro’s ridership 
has grown and public expectations remain 
high. The Puget Sound Regional Council’s 
Vision 2040 and Transportation 2040 plans 
predict population growth in the region. 
Specifically, these plans project a 42% 
increase in King County’s population and a 
57% increase in jobs from 2000 to 2040.

Assuming no change in revenue sources 
between 2009 and 2015, Metro projects a 
revenue shortfall of $1.176 billion and faces 
up to 600,000 service hour cuts.1 With the 
2010/2011 biennial budget, Metro proposed 
increasing fares, eliminating staff posi-
tions, cutting bus service by 75,000 hours, 
deferring bus service expansion, reducing 
operating reserves for four years, using fleet 
replacement reserves, and implementing 
schedule efficiencies estimated to save 
125,000 hours.  

1 Regional Transit Task Force Final Report and Recom-
mendations, October 2010.

Metro’s Limitations in Serving Seattle
Despite recent improvements, there is more that can 
be done to provide better transit service in Seattle. 
Frequent concerns are that the system can be 
difficult to navigate and many of the routes that serve 
Seattle’s highest demand neighborhoods are slow and 
often over capacity.

King County Metro’s 40/40/20 policy, in which 80% 
of new transit service goes to locations outside 
of the West Subarea (Seattle, Shoreline, and Lake 
Forest Park), does not invest resources to improve 
service for the majority of transit riders.  The 
policy leads Metro to allocate resources based on 
geographic equity and not on population density 
or route productivity.  In addition, Metro’s service 
reduction policy, which makes serice cuts in propor-
tion to the amount of service in each subarea, also 
means that Seattle bears the majority of service cuts. 
(The current proportions are 62% (West Subarea), 
21% (South Subarea) and 17% (East Subarea).  King 
County Council is made up of five suburban seats and 
four Seattle seats, making it challenging to change 
this policy.  However, King County’s Regional Transit 
Task Force recently recommended eliminating the 
policy and basing service expansions or reductions on 
productivity, social equity, and geographic value.
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New RapidRide buses are designed to speed boarding. 
Image from Flickr user Oran Viriyincy

RapidRide
Metro Transit launched the first of six RapidRide lines in October 2010.  One of the 
primary goals of the service is to reduce travel time for passengers by implementing 
a variety of features that decrease boarding time and increase travel speeds. The 
routes include the following features:
•	 New, low-floor, articulated buses with a branded look that distinguishes them 

from other Metro coaches

•	 Increased bus stop spacing to improve speed and reliability and create “sta-
tions” similar to what is found on light rail lines

•	 Signal priority systems that give buses “green time” at traffic lights and can 
extend a green light by 5-12 seconds

•	 Signal coordination to make traffic flow more smoothly along the length of 
a corridor

•	 Real time-information at stations to communicate estimated arrival times 

•	 Off-bus fare collection to help to speed travel by reducing dwell time; pas-
sengers can board any of the three doors with prepayment, transfer, or ORCA 
card. This feature is still being tested as part of a pilot project and may not be 
implemented in all locations on all routes.

Source: Metro Transit

PLANNED RAPIDRIDE ROUTES AND  
PROJECTED OPENING DATES
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THE SEATTLE STREETCAR
The Seattle Streetcar Network Plan identified a system of streetcar lines centered on downtown. In addition 
to the existing South Lake Union Streetcar and planned First Hill Streetcar, the network plan identified the 
University District, Fremont/Ballard, the Seattle Center, and the Central District as other potential markets for 
streetcar system expansions. 

South Lake Union Streetcar
The South Lake Union Streetcar is a 1.3-mile streetcar line operating between the South Lake Union neighbor-
hood and the Westlake hub in downtown Seattle. The City Council endorsed the service as part of a larger effort 
to develop the South Lake Union area economically.  Property owners contributed to the new route’s construc-
tion through a Local Improvement District tax.  

Service began in December 2007. Streetcars run every 
fifteen minutes, seven days a week. The South Lake 
Union Streetcar is owned by the City of Seattle;  King 
County Metro operates the streetcar and provides 75% 
of the operating subsidy.

  

SLU-Streetcar-Stops112007.gif (GIF Image, 787x1140 pixels) - Scaled ... http://www.seattlestreetcar.org/img/SLU-Streetcar-Stops112007.gif

1 of 1 8/23/2010 5:09 PM

Challenges for RapidRide
•	 Time savings may be difficult to realize in 

Seattle. RapidRide routes may produce more 
time savings on routes in suburban locations 
as they can better take advantage of High 
Occupancy Vehicle (HOV), Business Access 
and Transit lanes, and longer stop spacing.  
Realizing a significant time savings in Seattle 
may prove more challenging as busy city streets 
can interfere with bus speeds. To address this, 
SDOT is adding many new bus priority segments 
and working to optimize traffic signal priority 
systems to improve travel speed.

•	 Offboard payment systems are critical for 
travel time savings. Although Metro has 
implemented offboard payment systems on the 
A Line, the agency has not yet committed to 
doing so on other lines.

•	 RapidRide may not fully utilize all-door board-
ing.  RapidRide’s three-door buses allow for 
faster boarding times.  However, Metro may not 
use all-door boarding at all stops throughout the 
day, which could impact time savings.

Image from Metro Image from SLU website
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SOUND TRANSIT
Sound Transit was created by the state legislature 
to build a high-capacity transit system that connects 
major regional job and housing centers in King, Pierce 
and Snohomish counties. Voters in 1996 approved a 
plan that provides the foundation of that system—re-
gional express buses, commuter rail and light rail.  In 
November 2008, voters in urban King, Pierce and 
Snohomish counties approved adding 36 miles of light 
rail to the nearly 16-mile system that opened in 2009. 

Service Overview
ST Express buses connect the region’s major job and 
population centers. Sounder commuter trains run 74 
miles every weekday between Everett and Tacoma. 
On the north line, four round-trips connect Everett, 
Mukilteo and Edmonds with Seattle. In the south 
line, nine round-trips run between Tacoma, Puyallup, 
Sumner, Auburn, Kent, Tukwila and downtown 
Seattle; a future extension south to Lakewood is 
scheduled to open in 2012. In 2009, trains began 
running on the Link light rail line between downtown 
Seattle and Sea-Tac International Airport (described 
on page 4-8). A light rail extension north to the 
University of Washington is under construction and 
scheduled to begin carrying passengers in 2016.

Because Sound Transit provides regional service, 
connecting major urban centers around the region, 
services in Seattle often have limited stops. Providing 
quality access to these stops is challenging, particu-
larly given Seattle’s topography. 

Sound Transit provides regional express bus service con-
necting destinations throughout the region including 
Seattle. 
Image from Nelson\Nygaard

Link light rail serves communities in southeast Seattle as it 
operates from downtown Seattle to the airport.
Image from Nelson\Nygaard

TRANSIT PROVIDERS  Sound Transit contracts with local transit operators— 
Metro, Community Transit, and Pierce Transit—to 
provide 24 regional express bus routes connecting 
destinations throughout the Puget Sound region. One 
of Sound Transit’s most important roles in the region 
is the development of transit infrastructure, including 
major park-and-ride facilities that are used by several 
agencies to collect and deliver passengers to Seattle, 
direct access to high-occupancy vehicle (HOV) lanes, 
and transit stations. Sound Transit’s funding for these 
facilities allows Metro and other agencies to spend 
tax revenue on service provision.

Challenges Facing Sound Transit
With the continued economic recession, tax revenues 
needed to implement Sound Transit’s planned Sound 
Transit 2 (ST2) projects and services have fallen 
below projections. Forecasts conducted during Fall 
2009 showed that projected revenues through 2023 
were about 20 percent below projected costs of 
the program. More recent forecasts show that the 
shortfall has increased to 25 percent. While there are 
signs that the economy is beginning to recover, to 
date this has not resulted in a turnaround of nega-
tive revenue trends. Also, while total Sound Transit 
ridership continues to increase, recent growth rates 
have been below expectations. Clearly, the recession 
has affected growth in transportation demand and 
particularly journey-to-work commuter travel. As a 
result, each transit service in Sound Transit’s Draft 
2011 budget is undergoing a thorough review for 
opportunities to reduce operating costs. 
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The 2011 Service Implementation Plan responds 
to the challenge with several proposals for Board 
consideration, including deferring some ST2 bus 
service expansion and reducing the least productive 
ST Express services. These changes, together with 
schedule efficiencies that are being implemented 
administratively, would reduce bus operating costs 
by almost $7.5 million during the first full year fol-
lowing implementation. While no route reductions 
are currently proposed for Sound Transit’s rail 
services, potential future service deferrals, operating 
efficiencies and other cost saving measures are being 
evaluated for Link and Sounder.
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LINK LIGHT RAIL
The next planned Link light rail line, the University 
Link extension, will extend Central Link northward 
from downtown Seattle to the University of 
Washington via Capitol Hill and is scheduled to 
open in 2016. It is a 3.15-mile line that travels 
completely underground, making only one stop 
at Capitol Hill. A planned station on First Hill was 
eliminated due to soil conditions that would in-
crease cost and construction risks. To address this 
shortcoming, the proposed First Hill streetcar will 
connect Capitol Hill Station to the International 
District Station.

Sound Transit will dig tunnels between the University of 
Washington and Capitol Hill as part of the University Link 
extension.
Image from Sound Transit

Future Sound Transit Improvements
Sound Transit 2, a November 2008 ballot 
measure, allocates funding for a number of 
transportation improvements, including:
•	 Up to 30 percent more ST Express 

regional bus service on the busiest routes
•	 36 miles of new light rail service with at 

least 19 new stations
•	 New First Hill streetcar connecting Capitol 

Hill and International District
•	 Sounder commuter rail to South Tacoma 

and Lakewood
•	 Four new round-trip Sounder trains 

between Lakewood and Seattle
•	 Sounder station improvements north and 

south
•	 Permanent Sounder stations in Tukwila 

and Edmonds
•	 Bus Rapid Transit service across SR 520 

The proposed Sound Transit improvements are 
detailed in the adjacent map.  

Source: Sound Transit
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FIGURE 4-1 EXISTING TRANSIT SERVICES OPERATING IN SEATTLE AND REGIONALLY
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FIGURE 4-2 EXISTING TRANSIT SERVICES OPERATING PRIMARILY IN SEATTLE
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FIGURE 4-3 EXISTING AND PLANNED HIGH AND INTERMEDIATE CAPACITY TRANSIT

West S
eattle

 Water Taxi Vashon Island Water Taxi

SODO

Stadium

Othello

Mount Baker

Capitol Hill

Rainier Beach

Columbia City

Westlake CenterWestlake Center

Beacon Hill

University St

Pioneer Square

International
District

International
District

Discovery Park

Woodland Park

Washington
Park

University of
Washington

Volunteer
Park

Jefferson
Park
Golf

Course

Seward
Park

West
Seattle
Golf

Course

Boeing Field/
King County
International

Airport

Univ. of  WashingtonUniv. of  Washington

Lake
Union

Elliott Bay

Puget Sound

             D
uw

am
ish River                  

Colman Dock
Hub

University
Hub

Westlake
Hub

King St
Hub

Washington State Ferries

Washington State Ferries

90

5

5

99

99

520

167

5

M
 L KING

 JR W
AY S

C
A

LI
FO

R
N

IA
 A

VE
 S

W

3RD AVE

15
TH

 A
VE

 W

S JACKSON ST

EA
ST

LA
K

E 
AV

E 
E

A
U

R
O

R
A 

AV
E 

N

MERCER ST

B
R

O
A

D
W

AY

1S
T 

AV
E 

N

SW SPOKANE ST

A
U

R
O

R
A 

AV
E 

N

FA
U

N
TL

ER
O

Y 
W

AY
 S

W

DENNY WAY

SW ALASKA ST

NE PACIFIC ST

GIS Data Source: Seattle DOT

0 0.5 1 2
Miles

Multimodal Hub

LRT Station

Light Rail (LRT)

Rapid Ride

Sounder
Commuter Rail,
Amtrak

A
u

ro
ra

 R
ap

id
 R

id
e

B
al

la
rd

/S
ea

tt
le

 R
ap

id
 R

id
e

Fa
u

n
tl

er
o

y/
Se

at
tl

e 
R

ap
id

 R
id

e

South
 Lake U

nio
n

Str
eetc

ar

Fi
rs

t 
H

ill
/B

ro
ad

w
ay

 S
tr

ee
tc

ar

North Link Light Rail
Northgate to Downtown
   - Planned extension following
     University Link

East Link Light Rail
Redmond to Downtown Seattle
  - Scheduled to open to Overlake Transit 
  Center 2021

University Link Light Rail 
Husky Stadium to Downtown
   - 6 minute frequency at peak (in 2016)

Lake Washington

Streetcar Lines
   - Portland-style single-car,  
   - 35 seats + 75 standees = 110
South Lake Union & Extension to UW via Eastlake
   - Every 10 minutes
   - 660 passengers per hour, per direction
First Hill / Broadway
   - Currently under design by SDOT
   - Every 10 minutes
   - 660 passengers per hour, per direction

Central Link Light Rail
Downtown to Sea-Tac Airport
   - 7.5 minute frequency at peak (Current)
   - 2-car train with 74 seat capacity per car, 148 seats (Current)

BRT Lines
- Target is 10 minute frequency or better and
6 trips per hour
- Low floor diesel-electric bus
- Assume articulated bus at 48 seats and 25 standees
- 438 seats per hour, per direction
- Three Seattle Lines (Aurora, Ballard, West Seattle)

Commuter Rail
South Line to Tacoma
   - 7-10 trains per peak
   - Lakewood opens 2012

Ferry Services (Current)
Fauntleroy to Southworth and
Fauntleroy to Vashon Island
   - 2 trips per hour - 250 seat capacity
    = 500 seats per hour, per direction

Ferry Service (Current)
Colman Dock to Bainbridge Island
   - 2 trips per hour - 2,000 seat capacity
    = 4,000 seats per hour, per direction
Colman Dock to Bremerton
    - 2 trips per hour - 1,250 seat capacity
    = 2,500 seats per hour, per direction       

Figure 4-3  Existing and Planned High and Intermediate Capacity Transit
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COMMUNITY TRANSIT 
Community Transit (CT), which began service in 1976, 
is the main public transit authority of Snohomish 
County.  It provides local transit service in Snohomish 
County, with commute service to downtown Seattle, 
the University District, and other King County cities, 
such as Bellevue and Redmond.  Commute service 
to downtown Seattle is provided on 18 routes, most 
of which operate during peak periods only. In total, 
Community Transit operates 65 fixed routes, including 
33 local, 31 commuter, and one Swift bus rapid transit 
route (does not include the five Sound Transit routes 
that CT is contracted to operate between Snohomish 
County and King County). 

CT also operates a vanpool program and provides 
paratransit service. It carries about 35,000 riders a 
day on 282 coaches and recorded more than 11.8 mil-
lion passenger trips in 2008. Every city in the county 
except Everett is part of Community Transit’s Public 
Transportation Benefit Area (PTBA). A signature ele-
ment of CT service is highway express service from 
Snohomish County to Seattle’s University District and 
to Downtown Seattle. 

In June 2010, CT approved a major service change 
with service cuts to deal with increasing budget 
problems. As a result, Sunday and holiday service has 
been cancelled.

Community Transit provides commute service to Seattle 
and other King County cities.
Image from Nelson\Nygaard

PIERCE TRANSIT 
Pierce Transit was established in 1979 when the 
public voted to create the Pierce County Public 
Transportation Benefit Area Corporation. Based in 
Lakewood, Washington, Pierce Transit operates fixed-
route bus service and SHUTTLE services for people 
with disabilities within the PTBA. Pierce Transit also 
provides vanpool, ridematching and express transpor-
tation between Pierce County and other neighboring 
counties. Pierce Transit’s connects with surrounding 
regional transit systems, including ferries and trains. 
Additionally, Pierce Transit runs 11 transit centers 
and stations. Pierce Transit connects with Sound 
Transit at Sounder stations and regional express bus 
stops throughout Pierce County; Intercity Transit at 
several Pierce and Thurston County locations; King 
County Metro Transit at several locations in King 
County; Pierce County Ferry to Anderson and Ketron 
Islands at Steilacoom; Washington State Ferries at 
Point Defiance; Amtrak in downtown Tacoma; and 
Greyhound at the Tacoma Dome Station.

Pierce Transit is the contract operator for five 
Sound Transit Seattle Express routes.  Routes 590: 
Tacoma-Seattle, 592: DuPont-Seattle, 593: South 
Tacoma-Seattle, and 595: Gig Harbor-Seattle operate 
during weekdays only. Route 594: Lakewood-Seattle 
operates daily. All routes make the following inbound 
stops in Seattle: SODO Busway, 4th Avenue and 
Jackson, 4th Avenue and Union, and Howell and 9th 
Avenue. Outbound stops include: Stewart and 9th 
Avenue, 2nd Avenue and Seneca, and 2nd Avenue and 
Washington.

OTHER  
TRANSIT PROVIDERS
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FERRIES 
Washington State Ferries (WSF) manages the largest 
network of ferries in the country and the third largest 
in the world. Almost 12 million passengers and 
more than 9 million vehicles use the ferry system to 
cross Puget Sound every day.  Of this total, 9 million 
passengers and nearly 3 million vehicles board or 
disembark from Colman Dock in downtown Seattle.  

From Colman Dock, WSF connects Seattle to 
Bainbridge in the Puget Sound and to Bremerton  
on the Kitsap Peninsula. From Fauntleroy in West 
Seattle, WSF transports passengers to Southworth 
and Vashon Island.   

The Seattle-Bainbridge, Seattle-Bremerton, and 
Seattle-Vashon ferries are a critical part of the 
Washington state highway system, and the terminals 
serve as the transportation hubs between the east 
and west side of Puget Sound. Most passengers 
transferring from ferries at Colman Dock to local 
or regional transit services must walk uphill to 
Second, Third or Fourth Avenues.  The distance 
and grade required for these transfers has been a 
longstanding issue.

KING COUNTY WATER TAXI
The King County Ferry District operates the King 
County Water Taxi, a passenger-only ferry system 
that provides service on: 
•	 The West Seattle/Downtown Seattle Route: 

The West Seattle route travels across Elliott 
Bay from Pier 50 on the downtown Seattle 
water¬front to the Seacrest Dock in West 
Seattle. The travel time is approximately ten 
minutes. Two free Metro DART shuttles and 
Routes 773 and 775 operate between local 
neighborhoods and the Seacrest Dock. 

•	 The Vashon Island/Downtown Seattle Route: 
The King County Water Taxi Vashon Island/ 
Downtown Seattle route provides service 
between Vashon Island’s north-end ferry 
terminal and Pier 50 on the downtown Seattle 
waterfront. Metro Transit routes 118 and 119 
provide connections to arriving and departing 
Water Taxi sailings on Vashon Island.

In downtown Seattle, the Water Taxi ferry docks 
at Pier 50 (next to Colman Dock), which is served 
by Metro Transit routes 16, 66, and 99 and is 
within a quarter-mile of dozens of additional 
transit connections.

The Vashon Island passenger-only ferry provides 
year-round weekday commuter service, with three 
sailings in the commute direction in the morning and 
three in the evening.  The West Seattle ferry provides 
seasonal passenger-only service between April and 
October, with trips seven days per week between 
11 and 16 hours per day, plus weekday commuter 
service to West Seattle during the winter months of 
November through March.  

HUMAN SERVICE 
TRANSPORTATION
A range of other transportation services are provided 
by numerous human service transportation organiza-
tions. King County’s Coordinated Transit-Human 
Services Transportation Plan identified approximately 
1,700 organizations and programs in King County 
with a role in human service transportation provision. 
These organizations include faith-based organiza-
tions, private for-profit entities, residential facilities, 
public transit programs, senior centers and programs, 

King County Water Taxi provides commute-hour service be-
tween downtown Seattle and West Seattle and Vashon Island.
Image from Wikipedia

A ferry approaches the Seattle Ferry Terminal at Colman 
Dock, the primary ferry hub in Seattle.
Image from Flickr user City of Seattle
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colleges and universities, community action programs, 
school districts, low-income housing projects, child 
care centers, veterans organizations, and head 
start programs. 
•	 Special Needs Transportation Community 

Brokerage: Hopelink operates a brokerage, 
which provides a variety of transportation 
assistance and management services. Currently, 
eight school districts and five medical facilities 
including Harborview Medical Center and Seattle 
Children’s Hospital contract for brokerage 
services. Hopelink serves as the Medicaid broker 
under contract to the Department of Social 
and Health Services. Hopelink uses contracted 
for-profit and nonprofit service providers, fixed-
route transit passes, gas cards, and volunteers to 
provide service. 

•	 Wheelchair Accessible Taxicab Services: In 
2007, Seattle and King County jointly began 
a demonstration project with Yellow Cab to 
operate 16 wheelchair accessible taxicabs 
throughout most of King County. Professional, 
licensed taxicab drivers provide curb-to-curb 
service, including assisting passengers in board-
ing the taxis and securing their wheelchairs. 
Fares for these accessible taxicabs are the 
same as standard taxi rates. Seattle and King 
County intend to issue permanent licenses for 
wheelchair accessible taxicabs so this service can 
continue to be available.

•	 Volunteer Driver Programs: There are a 
number of organizations that provide special 
needs volunteer driver transportation in 
Seattle; many of them are program-based or 
are oriented to specific trip types. Examples of 
such programs include: the American Cancer 
Society, the Bailey-Boushay House, Catholic 
Community Services, Northwest Kidney Centers, 

Seatac Community Center-Senior Program, 
Seattle Parks & Recreation, Senior Services, 
US Veterans Administration, and Volunteers of 
America. These programs transport riders to 
medical appointments, grocery shopping and 
meal programs by engaging volunteer drivers, 
driving their own vehicles or program-owned 
vans, to serve those in need.

•	 Program Transportation: There are a variety 
of human service organizations that provide 
program transportation. Examples include: The 
Children’s Hospital provides a free, wheelchair-
accessible van service to and from the hospital 
for patients and families traveling through 
SeaTac Airport, the Amtrak train station, ferry 
terminals, or the Greyhound bus station in 
Seattle. The Seattle Cancer Care Alliance Shuttle 
provides transportation between Children’s 
Hospital, Seattle Cancer Care Alliance, Fred 
Hutchinson Cancer Research Center, and the 
University of Washington Medical Center. 
Providence ElderPlace operates lift-equipped 
vehicles to transport seniors to the ElderPlace 
Center for day health and other medical and 
dental visits.

PRIVATE TRANSPORTATION
Seattle has a robust private transportation and 
shuttle market.  Many private for-profit shuttle 
operators provide for-hire van and bus service in 
the city.  Many institutions and private companies 
also provide transportation for employees traveling 
between distant facilities or between home and 
campus in areas where public transit service is limited.  
Perhaps the most visible of these services is the 
Microsoft Connector shuttle, which picks up Seattle 
residents bound for work in Redmond in the morning 
and returns them to Seattle in the evening.  The 

Microsoft shuttles serve areas of Seattle that do 
not have high frequency, direct public transit service 
to Overlake in Redmond.  However, many other 
Seattle institutions such as Fred Hutchinson Cancer 
Center, the University of Washington, Seattle 
Children’s Hospital, Harborview Medical Center, 
Swedish Hospital and others provide their own 
privately operated shuttles to transport employees 
and customers between facilities in Seattle.  These 
shuttles are free to employees and do not allow 
general public passengers.

In 2005, the Seattle City Council adopted legislation 
to provide regulations for shuttle bus load zones. 
The ordinance defines a shuttle bus as “a vehicle 
that carries 11 or more passengers on a fixed, 
predetermined route, separate from charter or 
sightseeing buses.” No vehicles other than permit-
ted shuttle buses are allowed to park, stop, or load 
in established shuttle bus zones. Permit holders 
are required to pay $300 each per year for use of 
these zones.

Private shuttles are not allowed to use curbspace 
designated for public transit vehicles to stop or 
layover. In some areas, primarily residential neigh-
borhoods, SDOT has allowed privately operated 
shuttles to set up unmarked stops at designated 
3-minute passenger load zones.  This use matches 
the intent of the curb use, to quickly load and 
unload passengers.  Buses are not allowed to dwell 
at the curb and approval from adjacent landowners 
is required for this use to occur.
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THE CITY OF SEATTLE’S 
ROLE IN TRANSIT
Seattle Department of Transportation (SDOT) is 
responsible for Seattle’s streets, bridges, staircases, 
sidewalks, alleys, and paths.  Although the city of 
Seattle has a limited role in transit provision, it plays a 
strong role in creating infrastructure and policies that 
support transit services and encourage walking and 
biking.  The City does a variety of things to support 
transit modes in running faster and more reliably, 
especially in high volume corridors and between 
neighborhoods and business centers.  This includes 
planning and constructing bus bulbs, transit lanes, 
queue jumps, and transit signal priority. These treat-
ments help to support new projects such as Metro’s 
RapidRide, the Seattle Streetcar, Sound Transit’s Link 
light rail system as well as transit services in the core 
route network (UVTN).

In 2006, Seattle voters passed Bridging the Gap 
(BTG), a transportation funding package that al-
locates $13.5 million for improving transit service and 
$23.5 million for capital investments over nine years.  
Using these funds, SDOT has added the following:
•	 New bus service: The City pays for additional 

bus service on 19 Metro routes (with additional 
funding from Metro’s Transit Now initiative).

•	 Transit priority corridors: SDOT is making 
street improvements to increase bus speeds in 
key corridors and to improve passenger waiting 
areas.  All of the improvements are in high 
volume corridors, connecting Seattle’s most 
populous neighborhoods, and two were created 
to support RapidRide service.  The corridors 
are: NW Market/45th Project, Rainier/Jackson 
Project, Ballard-Uptown Project, and West 
Seattle Project. 

•	 Targeted spot improvements: SDOT also makes 
targeted spot improvements within other heavily 
used bus corridors, aimed at increasing transit 
speed and making bus stops more comfortable 
and accessible.

Policy Framework
The city of Seattle has developed a policy and plan-
ning framework that supports multimodal transporta-
tion, including:
•	 A Complete Streets policy that directs SDOT 

to balance the needs of all modes within the 
street system.

•	 Aggressive transit-supportive land use and 
development goals that focus new growth 
where greater densities support transit 
service. Seattle’s urban villages” are intended 
to accommodate future growth in households 
and employment.

•	 The Urban Village Transit Network (UVTN) is 
Seattle’s vision for a network of high quality, 
reliable transit corridors that support and 
connect Seattle’s urban villages, as set forth in 
the Seattle Comprehensive Plan. The following 
page features a map and description of Seattle’s 
UVTN (Figure 4-4).

•	 Parking policies are a key tool for SDOT to 
manage transportation demand in the Center 
City, University District and commercial districts 
throughout the city.  SDOT uses a range of tools 
including limited time stays, on-street parking 
fees, residential parking permit programs, 
restrictions on park-and-ride lots, and regulation 
of private off-street parking providers.

TRANSIT IMPROVEMENTS 
IN BALLARD: A TRANSIT 
PRIORITY CORRIDOR 
The City of Seattle and King County Metro are 
working together to develop transit improvements 
for the Ballard-Uptown Corridor, one of SDOT’s 
Transit Priority Corridors. Transit improvements 
are designed to improve the speed and reliability 
of transit, connect communities and keep people 
moving quickly in this heavily used transit corridor.  

To create more efficient transit service and make 
the bus a more viable option, SDOT is proposing the 
following traffic signal and road improvements for 
the corridor:
•	 Implement transit signal priority to keep lights 

green longer or to change red lights to green 
faster for buses

•	 Add a queue jump on bus lanes on approaches 
to signalized intersections to allow buses a 
head start when the light turns green

•	 Build sidewalk extensions (bus bulbs) to 
provide additional waiting areas for passengers 
and to save time for buses that can avoid 
pulling in and out of the parking lane to pick up 
passengers

SDOT completed improvements along Aurora Avenue to 
expand passenger wait areas and improve pedestrian access 
to bus stops in preparation for RapidRide service in 2013.
Image from Metro
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FIGURE 4-4 THE URBAN VILLAGE TRANSIT NETWORK MAP
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A new bicycle and pedestrian-friendly transit mall creates 
new identity for Westlake Hub in north Seattle.
Image from SDOT 

WESTLAKE HUB
Seattle’s Westlake Hub is one of the major transit 
transfer hubs in Downtown Seattle.  Located as 
a junction in the Downtown, Denny Triangle and 
Belltown grids, the area is a convergence zone for 
pedestrians and transit.  The area houses the south-
ern termini of the South Lake Union Streetcar and the 
Seattle Monorail. The Westlake Tunnel Station exits 
to the area and bus routes provide transfer stops on 
Third Avenue, Fourth Avenue, Olive Way and Stuart 
Street, which are primary transit routes to I-5. In 
Fall 2010, Westlake Avenue between Olive Way and 
Stewart Street was closed to build a transit mall and 
bicycle- and pedestrian-oriented plaza at the current 
terminus of the South Lake Union Streetcar.  This 
project includes improvements to both Westlake 
Square Park and McGraw Square Park, which were, 
until recently, separated by Westlake Avenue.  

Improvements and modifications include (as indicated 
in above graphic):

1. Improved pedestrian environment and connec-
tions to retail core and the Downtown Seattle 
Transit Tunnel

2. Enhanced transfer opportunities between the 
Seattle Streetcar, Monorail, light rail tunnel, and 
major bus routes

3. Covered bicycle parking and amenities as well as 
safer biking conditions

4. New street trees, improved landscaping, archi-
tectural lighting, and seating

5. Renovations to the historic McGraw Square Park

6. Improved safety achieved by eliminating a leg of 
the five-way intersection 

7. A new left-turn-only lane from Stewart Street 
to 5th Avenue and channelization changes to 
Westlake Avenue

8. Approach of Westlake Avenue to Stewart Street 
reduced to a single southbound travel lane

9. A second streetcar platform to improve rider 
access to and from the plaza

The project grew out of the City’s Center City 
Strategy and will develop Westlake as one of the 
city’s major transportation hubs.

DOWNTOWN 
TRANSIT FACILITIES

Improvements at Westlake Hub are numbered here and described below.
Image from SDOT 



4-18  Seattle Transit Master Plan Briefing Book

SEATTLE FERRY TERMINAL 
(COLMAN DOCK)
The Seattle Ferry terminal at Colman Dock serves the 
Bainbridge Island and Bremerton passenger-vehicle 
routes and the Vashon Island passenger-only ferry 
route.  It also serves routes going to West Seattle 
from Pier 50.

Pedestrian/Bicycle Linkages
The Marion Street pedestrian walkway overpass 
enhances access to the dock, and walk-on/off pas-
sengers have access to downtown and transit routes.  
Wide sidewalks along Alaskan Way provide access to 
waterfront destinations.  Bike paths on Alaskan Way 
link downtown with residential neighborhoods to the 
north and southwest. 

Intermodal Connections
Metro bus routes that stop along the west side of 
Alaskan Way adjacent to the terminal provide con-
nections.  The Waterfront Streetcar, which ran along 
the Seattle waterfront, is indefinitely suspended due 
to the demolition of the maintenance barn and Broad 
Street Station; it has been replaced by Metro bus 
Route 99.  The majority of transit riders transfer to or 

from services on Second, Third, Fourth Avenues and 
services in the Downtown Seattle Transit Tunnel that 
serve more destinations. 

There are impediments for transit riders using 
Alaskan Way bus services:
•	 Transit routes generally cannot be timed to ferry 

arrivals or departures

•	 Those transferring to bus routes on First, 
Second, Third, and Fourth Avenues may cross 
the Alaskan Way, a busy street, and walk uphill 
before boarding their bus.  Pedestrians may also 
choose to cross over the pedestrian walkway 
over Alaskan Way. 

•	 The Alaskan Way Viaduct project will make 
waterfront access difficult for the duration of 
the project.

In coming years, the number of daily commuters and visi-
tors to the Seattle Ferry Terminal is expected to grow with 
the majority of the growth coming from walk-on passengers.
Image from Flickr user WSDOT

Challenges
While Colman Dock is a critical component of the 
downtown transportation system, impediments at 
critical intersections and intermodal transfer points 
compromise its connections to the city and region.  
These operational inefficiencies increase travel times 
and lead many patrons to bring their vehicle on the 
ferries, contributing to the existing vehicular capacity 
crunch at the dock. Specifically, the existing dock 
and terminal exits for driving and walking patrons are 
compromised by the proximity to Alaskan Way. At 
Colman Dock, waiting areas and amenities for walk-on 
passengers are sufficient but modest, and seating is 
undersupplied.

DOWNTOWN 
TRANSIT FACILITIES
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KING STREET HUB
King Street Hub, comprised of King Street Station 
and the International District/Chinatown Station in 
the southern portion of downtown Seattle, is one 
of the primary multimodal centers in Seattle.  King 
Street Station is located on Jackson Street between 
Third and Fourth Avenue South and the International 
District/Chinatown Station is located on Fifth Avenue 
between Jackson Street and King Street.

King Street Station is served by the Amtrak Cascades, 
Empire Builder and Coast Starlight lines as well as 
Sound Transit’s Sounder commuter trains (North and 
South lines). From King Street Station, connections 
can be made to a variety of transit services at or near 
International District/Chinatown Station, including 
local and regional King County Metro routes, Sound 
Transit Express buses, Sound Transit Link light rail, 
Northwestern Trailways, and the future First Hill 
Seattle Streetcar scheduled to open in 2013.  

The International District/Chinatown Station is 
located in the Downtown Seattle Transit Tunnel. 
This area has a number of challenges with respect 
to pedestrian linkages and intermodal connectivity, 
including inconvenient pedestrian pathways ap-
proaching and within the station.   

The large percentage of passengers who arrive on 
Sounder Commuter Rail at King Street Station must 
make their way up narrow staircases to transfer to 
Link trains or buses.  These staircases are a limiting 
factor in getting people efficiently off the train and 
platform, often causing delays at the foot of the 
staircase to street level. Passengers must then cross 
Fourth Avenue South, a busy arterial street, and 
walk approximately 100 yards to bus stops that have 
inadequate waiting areas. 

Passengers arriving to King Street Station can transfer to 
Downtown-bound buses at nearby International District/
Chinatown Station.
Image from Flickr user Oran Viriyincy

Those transferring to Link trains must make their way 
through a poorly marked pedestrian corridor and then 
descend into the Transit Tunnel.
Image from Flickr user The West End

King Street Station seen from Jackson Street between 4th 
and 5th Avenues
Image from Flickr user The West End

DOWNTOWN 
TRANSIT FACILITIES
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DOWNTOWN SEATTLE 
TRANSIT TUNNEL
Overview
The Downtown Seattle Transit Tunnel (DSTT) opened 
in 1990. The tunnel was an innovative and efficient 
approach to routing buses arriving from the city’s 
periphery through downtown. When the tunnel 
opened, it removed a significant amount of rush hour 
buses from congested downtown streets.2 

The 1.3-mile-long tunnel runs under Third Avenue 
and Pine Street and its five stations provide access 
to major downtown attractions and employers.  The 
tunnel’s companion is Third Avenue, which is bus-only 
during peak hours. Both Third Avenue and the DSTT 
fall within the Ride Free Area.

The transit tunnel connects to the SODO Busway, 
which allows buses their own right-of-way extending 
out from the city center. The tunnel connects riders 
with Sounder commuter trains on the southern end 
and the Monorail and South Lake Union Streetcar at 
its current northern stations.  

Tunnel Retrofit
In 2005, the tunnel was closed for two years so that 
it could be retrofitted to accommodate both buses 
and Link light rail trains. The original tunnel design 
included rails, but upgrades were required given 
changes in rail technology. In anticipation of the 
2 www.pugetsoundtransportation.com

tunnel closure, King County, the City of Seattle, 
Sound Transit, and Community Transit devoted $16 
million to improve surface streets’ ability to accom-
modate increased bus volumes.  Improvements 
included: 
•	 Designating Third Avenue as a transit priority 

route by restricting through traffic and busi-
ness access during peak commute times 

•	 Adding transit priority features and contra 
flow lanes on Olive Way, Ninth Avenue, and 
Fifth Avenue  

•	 Improving traffic signs and wayfinding, includ-
ing new electronic displays regarding peak-
hour restrictions on Third Avenue

  

Currently, Link light rail and Metro bus service operate in 
the transit tunnel, but eventually buses will be removed to 
make way for additional Link light rail service.
Image from Sound Transit

Link Light Rail
Beginning in 2009, the tunnel began to carry Link 
light rail trains as well as 22 bus routes.  About 55,000 
bus riders use the tunnel each weekday, along with 
most of the 24,000 Central Link passengers. Metro 
plans to continue to operate up to 60 buses per hour 
in tandem with Central Link light rail.  

Future Plans
As the Link light rail system expands, buses will be 
removed from the tunnel to allow for frequent rail 
headways; however, Metro and Sound Transit have 
not yet determined when this change will be needed.  
Drawing from the lessons of the tunnel closure, SDOT 
will need to implement measures to ensure there is 
adequate surface street capacity for buses.  Given 
limited street capacity in downtown, finding more 
efficient ways to move transit passengers to and 
through downtown will be essential.

DOWNTOWN 
TRANSIT FACILITIES
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This section focuses on the demographics of transit 
ridership in Seattle.  Data for this section is taken 
from the 2009 King County Metro Rider, Non-Rider 
Survey.  This is a survey conducted by King County 
Metro every two years to assess who is riding Metro 
buses and to compare rider and non-rider charac-
teristics.  A detailed summary of the 2009 Rider/
Non-Rider Survey can be found on the King County 
website.1 The survey was stratified by geographic 
region: the Seattle West Subarea (Seattle/North King 
County), which includes Seattle, Shoreline, and Lake 
Forest Park; East King County; and South County.

1 http://metro.kingcounty.gov/am/reports/2009/2009-RNRFinal.pdf

RESIDENCE OF REGULAR METRO RIDERS

RESIDENCE OF METRO RIDERS  
AND NON-RIDERS

WHERE ARE METRO PASSENGERS  
COMMUTING TO IN DOWNTOWN SEATTLE 
AND THE SURROUNDING AREA?

65% of Metro’s regular rider households live in the 
Seattle West Subarea.

Definition: Including yourself, how many people in your 
household age 16 or over have taken at least 5 one-way rides 
on a Metro bus in the last 30 days?
Source: Metro 2009 Rider Survey

Source: Metro 2009 Rider Survey

Seattle West Subarea households are about three times as 
likely as South and East King County households to have 
regular Metro riders.

Of those commuting for work to downtown Seattle and the surround-
ing area on Metro buses from locations outside the city, over one-third 
(36%) work within the downtown Seattle Central Business District.

DEMOGRAPHIC 
CHARACTERISTICS OF  
REGULAR RIDERS
•	 Regular riders make about 25 trips per month 

on average compared to two trips per month for 
infrequent riders.

•	 Of regular riders, 32% use Metro for all transpor-
tation needs, 55% use for some transportation 
needs, and 12% use for few of their transporta-
tion needs.

The average age for regular riders is 44, significantly 
younger than the average age for infrequent riders (52).
Image from Oran Viriyincy
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16%
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19%
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http://metro.kingcounty.gov/am/reports/2009/2009-RNRFinal.pdf.
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CHARACTERISTICS OF REGULAR METRO RIDERS 
WHO LIVE IN THE SEATTLE WEST SUBAREA

HOUSEHOLD INCOME NUMBER OF WORKING VEHICLES AVAILABLE FOR USE 

EMPLOYMENT STATUS TRIP PURPOSE
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$55,000
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WHO RIDES AND WHO DOESN’T?

HOUSEHOLD INCOME OF REGULAR METRO 
RIDERS COMPARED TO NON-RIDERS 

# OF WORKING VEHICLES AVAILABLE FOR USE TO 
REGULAR METRO RIDERS COMPARED TO NON-RIDERS

EMPLOYMENT STATUS OF REGULAR METRO 
RIDERS COMPARED TO NON-RIDERS

In the Seattle West Subarea:
•	 A higher percentage of infrequent riders (32%) than regular 

riders (27%) have a household income over $100,000

•	 10% of regular riders and 3% of non-riders have a household 
income less than $15,000

•	 19% of non-riders have access to three or more vehicles, 
whereas only 8% of regular riders do

•	 10% of regular riders and 1% of non-riders don’t have access to 
a working vehicle

•	 49% of regular riders and 40% of non-riders are employed  
full time

•	 11% of regular riders and 22% of non-riders are retired
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TRAVEL MODE FROM HOME TO BUS STOP FARE PAYMENT: USUAL METHOD FOR PAYMENT 

The vast majority of all Metro riders (77%) walk from their home to the bus stop.   In 
the Seattle West Subarea, 87% of infrequent riders walk and 91% of regular riders 
walk to the bus stop. 

In the Seattle West Subarea, 60% of regular riders board with a transit pass or 
ORCA card, whereas only 30% of infrequent riders do.
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76%
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This section focuses on transit performance in the 
city of Seattle, including transit ridership, perfor-
mance of transit routes and UVTN corridors, travel 
time, and transit greenhouse gas emissions. 

RIDERSHIP
Between 2004 and 2008, King County Metro rider-
ship increased by 20%, as shown in the upper line in 
Figure 4-5. Over this period the amount of service 
provided, measured in revenue hours (where a transit 
vehicle is available to carry passengers), increased 
by only 13%. As a result, the lower line in Figure 4-5 
illustrates that productivity (riders per revenue hour 

FIGURE 4-6 TRANSIT RIDERSHIP BY AGENCY, 2009FIGURE 4-5 HISTORICAL KING COUNTY METRO TRANSIT 
RIDERSHIP, 2004-2009

115.8

73.6 

19.7

15.6

11.4

6.5

4.8

4.6

2.6

0 20 40 60 80 100 120 140

King County Metro Transit

King County Metro West Subarea

Sound Transit

Pierce Transit

Community Transit

Washington State Ferries (WSF)*

WA State Ferries Seattle Routes*

Kitsap Transit

Everett Transit

Ridership (Millions)
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passengers only.
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Source: National Transit Database, 2004-2009. Revenue hours include time when 
a transit vehicle is available to carry passengers and layovers, but exclude “deadhead” 
time, such as when a bus travels from a garage to the start of a route. Riders per revenue 
hour is a measure of service productivity.

of service) increased over the same period, although 
at a lower rate than ridership. 

King County Metro ridership declined by about 6% in 
2009, down from about 123 million rides to nearly 116 
million, potentially due to decreased fuel prices and a 
slow economy. Productivity (riders per revenue hour) 
declined by about 6% as revenue hours increased 
slightly. 

Figure 4-6 shows systemwide ridership for transit 
providers in the Seattle region for 2009, not including 
demand-response service and vanpools. The city 
of Seattle makes up the majority of King County 
Metro Transit’s West Subarea, which also includes 
Shoreline and Lake Forest Park. Routes in this 
planning area comprise about two-thirds of overall 
King County Metro ridership. On Washington State 
Ferries, foot passengers comprise just over half of 

overall ferry ridership, but 68% of ridership on routes 
serving Seattle. 

The level of transit utilization is typically measured in 
the number of rides provided relative to the popula-
tion served. Based on ridership on Metro buses in 
the West Subarea and on the Seattle Streetcar, there 
were about 120 transit rides per capita in the city of 
Seattle in 2008, falling to about 115 rides per capita in 
2009.1 This is nearly double the level of utilization for 
King County Metro’s overall service area—about 65 
rides per capita in 2008 and about 60 in 2009.

1 Calculated by dividing combined ridership on buses in the West 
subarea and on the Seattle Streetcar by the estimated population for 
the City of Seattle (including Shoreline and West Forest Park, which 
are in the West Subarea) from the most recent available American 
Community Survey and U.S. Census data for each jurisdiction. The 
overall King County Metro service population is from the National 
Transit Database.

TRANSIT PERFORMANCE
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ADA PARATRANSIT
The Americans with Disabilities Act (ADA) requires curb-to-curb paratransit service to be provided within three-quarters of a mile of fixed-
route transit services during the same days and times that bus routes operate. Although ADA paratransit is only a small fraction of the overall 
transit ridership shown in Figure 4-5, it provides a critical service to people with disabilities and/or seniors who are unable to use fixed-route 
transit service. 

Figure 4-7 shows that ADA paratransit ridership on King County Metro’s Access Transportation service increased by about 5.6% (60,000 
rides) from 2004 to 2008, although the increase leveled off starting in 2007. Productivity (riders per hour) remained relatively constant. 

The cost of providing ADA paratransit service has increased significantly in recent years. The cost per hour increased by 25% from 2004 to 
2008, at a higher rate than either inflation (15% increase) or the hourly cost of bus service (11% increase), as shown in Figure 4-8. On an hourly 
basis, paratransit service is less expensive to operate than bus service, with a cost of about $66 per hour in 2008, compared to about $143 per 
hour for bus service. However, it is far less efficient because vehicles carry only two to three trips per hour they are in service. The cost per 
ride on paratransit was about $39 in 2008 (see Figure 4-9), which compares to slightly less than $4 for the average bus trip. The cost per ride 
on paratransit increased by 23% from 2004 to 2008, while the cost per ride on fixed-route buses declined slightly over the same period.

While there will always be a need for paratransit, transit agencies around the nation are seeking ways to better accommodate seniors and 
people with disabilities on standard fixed-route service, particularly as the population ages over the next two decades. Shifting some trips to 
fixed-route buses, such as by providing low-floor buses and offering travel training, reduces paratransit operating costs and has the added 
benefit of improving mobility and self reliance for customers, who often prefer to use regularly scheduled, fixed-route service.

FIGURE 4-8 ADA PARATRANSIT  
COST PER HOUR

FIGURE 4-7 ADA PARATRANSIT RIDERSHIP FIGURE 4-9 ADA PARATRANSIT  
COST PER BOARDING
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BUS SERVICE PERFORMANCE
Like every transit agency, King County Metro balances productivity and coverage 
goals in providing transit service. Figure 4-10 compares productivity for different 
families of Metro fixed-route bus service using two measures of productivity. Each 
family serves a different purpose, as described at the bottom of the chart. The 
graphic further classifies each family based on Metro’s three geographic subareas—
west, east, and south—that are used for planning and evaluating the geographic 
equity of bus service (see discussion of the King County Metro 40/40/20 policy 
on page 4-3). The city of Seattle is within the West Subarea, which also includes 
Shoreline and Lake Forest Park.

Within each service family, a large bubble represents average productivity and 
the smaller bubbles represent the average performance within each subarea. The 
placement of these bubbles along the vertical axis shows ridership per platform 
hour (including layover time and travel between the route and the operating base) 
while along the horizontal axis their placement indicates the number of rider miles 
per platform hour. In general, transit service for the city of Seattle (West Subarea), 
exhibits the highest ridership per hour within each service family, reflecting its 
higher density urban environment. Each family of service is discussed below:
•	 Frequent Arterial services (54% of Metro service hours) tend to operate in the 

densest corridors with the strongest demand in both directions, and have the 
highest ridership per hour. 

•	 Local services (28% of Metro service hours) are slightly below the overall 
average productivity in terms of both ridership and rider miles per hour.

•	 Peak Commuter services (15% of Metro service hours) typically serve longer 
distance trips with relatively few stops and have the highest rider miles 
per hour. 

•	 Hourly services (just 3% of Metro service hours) are the least productive of 
Metro services, but provide basic transit coverage in low-density areas.

Figure 4-11 compares performance measures for selected Seattle transit routes, 
including King County Metro bus routes in the West Subarea, several Sound Transit 
express bus routes, and Central Link. The highest performing bus routes are shown 
in the upper right quadrant of the graphic. These routes have above average 
productivity (number of passengers carried per hour of revenue service) and cost 

FIGURE 4-10 KING COUNTY METRO SERVICE FAMILIES

Source: King County Regional Transit Task Force Final Report and Recommendations, October 2010

Metro Fixed-Route Service Families and Productivity Measures
By Area of King County

7/1/10
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FIGURE 4-11 WEEKDAY PEAK PERFORMANCE MEASURES FOR SEATTLE TRANSIT ROUTES  
IN 2009

Source: Data for King County Metro bus routes are for the West Subarea, which includes Shoreline, and include only peak periods—5:00 to 9:00 
am and 3:00 to 7:00 pm on weekdays. Variations of service on each route, such as express trips, are combined. The “N” and “S” indicate north and 
south segments of a route. Data for Sound Transit express bus routes and Central Link is for the full weekday period.

efficiency (operating cost per hour of revenue ser-
vice); cost efficiency is affected by deadheading, such 
as when a transit vehicle travels to/from an operating 
base and does not pick up passengers. The size of 
each bubble indicates the cost effectiveness (cost 
per boarding) of the route, with a smaller bubble 
representing a lower cost per passenger. The routes 
that are most cost-efficient and most productive 
have the lowest cost per boarding, trending toward 
the upper right quadrant of the chart.

Weekday productivity of Central Link is comparable 
to the most productive Metro bus routes, although 
its operating costs are higher as is typical of light 
rail. (As discussed in Section 6, these costs are 
higher than peer systems, but are only based on a 
partial first year of operation.) Several Sound Transit 
express bus routes serving Seattle are also shown, 
representing Sound Transit routes with different 
levels of productivity listed from highest to lowest 
ridership per hour: 550 (Bellevue), 545 (Redmond), 
and 554 (Issaquah).

Figure 4-12 lists performance data and measures for 
each route.
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2009 Annual Data
Operates 

Outside City 
Limits?

2009 Performance Measures

Route Neighborhood Boardings
Revenue 

Hours
Revenue 

Miles Operating Cost
Boardings / 

Revenue Hour
Boardings / 

Revenue Mile
Cost /  

Boarding
Cost /  

Revenue Hour

KING COUNTY METRO WEST SUBAREA (WEEKDAY PEAK)

1 Kinnear 362,935 3,934 39,721 $672,790 92.3 9.1 $1.85 $171

2S Madrona 505,188 6,469 56,319 $1,124,817 78.1 9.0 $2.23 $174

2N West Queen Anne 498,399 6,546 57,803 $1,365,310 76.1 8.6 $2.74 $209

3S First Hill 526,886 5,934 41,958 $1,129,938 88.8 12.6 $2.14 $190

3N North Queen Anne 313,248 3,366 30,693 $548,673 93.1 10.2 $1.75 $163

4S Judkins Park 452,421 5,106 39,312 $969,141 88.6 11.5 $2.14 $190

4N East Queen Anne 348,633 3,726 36,292 $595,053 93.6 9.6 $1.71 $160

5 Shoreline CC/Northgate TC/Greenwood 831,254 13,443 161,359 $2,637,091 Yes 61.8 5.2 $3.17 $196

7 Rainier Beach 1,139,567 19,755 208,173 $3,852,680 57.7 5.5 $3.38 $195

8 Mount Baker 876,969 13,961 158,979 $2,346,481 62.8 5.5 $2.68 $168

9 Rainier Ave 268,650 4,417 53,500 $894,364 60.8 5.0 $3.33 $202

10 Capitol Hill 564,292 7,104 55,542 $1,213,033 79.4 10.2 $2.15 $171

11 Madison Park 435,575 5,848 53,947 $975,309 74.5 8.1 $2.24 $167

12 First Hill 506,985 7,173 49,878 $1,210,792 70.7 10.2 $2.39 $169

13 Seattle Pacific U. 457,747 5,888 49,908 $959,085 77.7 9.2 $2.10 $163

14S Mount Baker 349,655 6,118 56,073 $1,003,331 57.2 6.2 $2.87 $164

14N Summit 194,167 2,556 20,079 $502,793 76.0 9.7 $2.59 $197

15 Blue Ridge 783,709 8,638 110,015 $1,849,190 90.7 7.1 $2.36 $214

15 Ballard 144,507 1,618 22,489 $278,419 89.3 6.4 $1.93 $172

16 Northgate TC 510,562 10,128 117,597 $1,629,931 50.4 4.3 $3.19 $161

17 Loyal Heights 418,965 8,362 100,899 $1,442,245 50.1 4.2 $3.44 $172

18 Crown Hill 686,978 8,891 115,230 $1,761,687 77.3 6.0 $2.56 $198

19 West Magnolia 70,609 1,359 16,226 $274,375 52.0 4.4 $3.89 $202

21 Arbor Heights 416,003 8,258 131,361 $1,581,113 50.4 3.2 $3.80 $191

22 White Center 219,699 6,167 81,747 $1,002,334 Yes 35.6 2.7 $4.56 $163

23 White Center 218,226 5,189 71,394 $882,099 Yes 42.1 3.1 $4.04 $170

24 Central Magnolia 310,101 5,221 72,547 $896,187 59.4 4.3 $2.89 $172

25 Laurelhurst 146,900 6,035 66,200 $909,939 24.3 2.2 $6.19 $151

26 East Green Lake 489,859 7,170 81,229 $1,395,588 68.3 6.0 $2.85 $195

27 Colman Park 177,498 3,077 31,001 $544,500 57.7 5.7 $3.07 $177

FIGURE 4-12 PERFORMANCE DATA AND MEASURES BY ROUTE, PEAK HOURS FOR SELECTED ROUTES IN KING COUNTY, 2009
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2009 Annual Data
Operates 

Outside City 
Limits?

2009 Performance Measures

Route Neighborhood Boardings
Revenue 

Hours
Revenue 

Miles Operating Cost
Boardings / 

Revenue Hour
Boardings / 

Revenue Mile
Cost /  

Boarding
Cost /  

Revenue Hour

28 Whittier Heights/Broadview 651,091 10,396 138,661 $2,092,436 62.6 4.7 $3.21 $201

30 Sand Point 312,649 5,963 75,308 $1,027,094 52.4 4.2 $3.29 $172

31 Magnolia 211,695 3,791 51,697 $705,005 55.8 4.1 $3.33 $186

33 Discovery Park 246,128 3,979 56,995 $818,954 61.9 4.3 $3.33 $206

34 Rainier Beach 46,902 1,136 14,387 $251,279 41.3 3.3 $5.36 $221

35 Seattle CBD 10,139 451 5,065 $85,132 22.5 2.0 $8.40 $189

36 Beacon Hill 964,761 17,112 180,904 $3,014,180 56.4 5.3 $3.12 $176

37 Admiral District 71,234 2,880 50,409 $523,784 24.7 1.4 $7.35 $182

38 SODO 8,522 371 2,972 $71,054 23.0 2.9 $8.34 $192

39 Rainier Beach 184,020 5,879 75,496 $890,646 31.3 2.4 $4.84 $152

41 Lake City 1,151,841 15,628 277,066 $3,478,809 73.7 4.2 $3.02 $223

42 Rainier Beach 18,411 905 11,344 $149,068 20.3 1.6 $8.10 $165

43 U. District 714,983 11,205 92,611 $2,032,738 63.8 7.7 $2.84 $181

44 Ballard 733,559 10,034 91,448 $1,923,186 73.1 8.0 $2.62 $192

45 Queen Anne 44,574 955 10,993 $272,463 46.7 4.1 $6.11 $285

46 Shilshole 66,941 1,490 20,485 $391,156 44.9 3.3 $5.84 $262

48S Mount Baker 1,009,461 10,700 117,511 $1,686,235 94.3 8.6 $1.67 $158

48N Loyal Heights 750,010 10,610 115,910 2,083,832 70.7 6.5 $2.78 $196

49 U. District 579,283 8,727 67,594 $1,664,756 66.4 8.6 $2.87 $191

51 West Seattle 35,133 1,182 17,653 $203,659 29.7 2.0 $5.80 $172

53 Admiral District 8,257 482 7,734 $95,152 17.1 1.1 $11.52 $198

54 Fauntleroy 483,566 8,921 138,257 $1,823,788 54.2 3.5 $3.77 $204

55 Admiral District 357,821 5,058 77,252 $1,049,106 70.8 4.6 $2.93 $207

56 Alki 220,977 3,311 53,891 732,886 66.7 4.1 $3.32 $221

57 W. Seattle Junction 80,837 2,049 28,405 $356,750 39.5 2.8 $4.41 $174

60 White Center 457,274 8,474 93,315 $1,312,096 54.0 4.9 $2.87 $155

64 Lake City 174,143 3,552 44,823 $684,435 49.0 3.9 $3.93 $193

65 Lake City 435,750 6,750 79,593 $1,118,227 64.6 5.5 $2.57 $166

66 Northgate 308,233 5,882 62,250 $959,515 52.4 5.0 $3.11 $163

67 North Seattle 247,212 2,964 34,648 $623,616 83.4 7.1 $2.52 $210

68 Northgate TC 300,317 3,852 49,149 $598,228 78.0 6.1 $1.99 $155

70 U. District 464,136 10,332 86,190 $1,753,186 44.9 5.4 $3.78 $170

FIGURE 4-12 PERFORMANCE DATA AND MEASURES BY ROUTE, PEAK HOURS FOR SELECTED ROUTES IN KING COUNTY, 2009
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2009 Annual Data
Operates 

Outside City 
Limits?

2009 Performance Measures

Route Neighborhood Boardings
Revenue 

Hours
Revenue 

Miles Operating Cost
Boardings / 

Revenue Hour
Boardings / 

Revenue Mile
Cost /  

Boarding
Cost /  

Revenue Hour

71 Wedgwood 437,394 5,937 78,351 1,035,119 73.7 5.6 $2.37 $174

72 Lake City 464,530 6,082 81,628 1,063,423 76.4 5.7 $2.29 $175

73 Roosevelt/Jackson Park 506,055 7,195 96,180 1,284,495 70.3 5.3 $2.54 $179

74 Sand Point 239,570 3,132 41,135 $666,169 76.5 5.8 $2.78 $213

75 Lake City 849,900 13,946 182,852 2,343,008 60.9 4.6 $2.76 $168

76 Wedgwood 182,319 3,985 51,504 $918,065 45.8 3.5 $5.04 $230

77 North City 179,692 3,989 62,255 $1,091,084 Yes 45.0 2.9 $6.07 $274

79 Lake City 44,657 1,762 23,693 $421,834 25.3 1.9 $9.45 $239

99 International Dist. 105,928 2,384 18,524 $496,135 44.4 5.7 $4.68 $208

128 Admiral District 392,592 8,126 126,086 $1,290,700 Yes 48.3 3.1 $3.29 $159

242 North Seattle 102,575 4,075 81,651 $1,011,915 Yes 25.2 1.3 $9.87 $248

243 Jackson Park 56,229 1,412 24,971 $336,191 Yes 39.8 2.3 $5.98 $238

303 Shoreline 212,482 3,781 68,618 $912,107 Yes 56.2 3.1 $4.29 $241

316 Shoreline 152,677 3,553 51,336 $717,094 Yes 43.0 3.0 $4.70 $202

345 Shoreline 164,856 3,868 51,100 $467,284 Yes 42.6 3.2 $2.83 $121

346 Aurora Village 181,759 3,404 53,604 $567,873 Yes 53.4 3.4 $3.12 $167

347 Mountlake Terrace 200,947 4,701 66,970 $727,828 Yes 42.8 3.0 $3.62 $155

348 Richmond Beach 194,237 4,675 66,995 $701,575 Yes 41.5 2.9 $3.61 $150

355 Shoreline CC 183,558 4,096 62,527 $1,045,783 Yes 44.8 2.9 $5.70 $255

358 Aurora Village 1,155,474 16,756 242,547 $3,193,130 Yes 69.0 4.8 $2.76 $191

373 Aurora Village TC 218,425 4,248 56,180 $922,654 Yes 51.4 3.9 $4.22 $217

600 Group Health Express 14,248 1,214 29,642 $240,264 Yes 11.7 0.5 $16.86 $198

King County Metro TOTALS: 30,816,152 498,793 6,035,835 $92,374,471 AVERAGES: 61.8 5.1 $3.00 $185

SOUND TRANSIT EXPRESS BUSES (WEEKDAY)

522 Woodinville 842,670 32,955 502,320 $4,908,348 Yes 25.6 1.7 $5.82 $149

545 Redmond 1,504,146 54,801 809,336 $7,861,254 Yes 27.4 1.9 $5.23 $143

550 Bellevue 1,570,667 38,872 504,119 $5,595,783 Yes 40.4 3.1 $3.56 $144

554 Issaquah 583,462 27,917 476,118 $3,850,933 Yes 20.9 1.2 $6.60 $138

CENTRAL LINK (WEEKDAY)

Central 
Link Sea-Tac Airport 1,736,521 21,494 408,103 $8,579,187 Yes 80.8 4.3 $4.94 $399

Source: King County Metro, Performance Data by Subarea, 2009. Peak period includes four hours each weekday morning and evening (5:00 – 9:00 am and 3:00 – 7:00 pm). Variations of routes were combined 
and some routes not making stops in Seattle were excluded. Sound Transit express bus and Central Link data for weekdays only, from 4th Quarter 2009 Performance Report and route-level data for 2009.

FIGURE 4-12 PERFORMANCE DATA AND MEASURES BY ROUTE, PEAK HOURS FOR SELECTED ROUTES IN KING COUNTY, 2009
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The graphic in Figure 4-13 
differentiates peak period 
service on all-day routes and 
on routes that operate only 
during peak periods in either 
one or two directions.

All-day bus routes are the 
most cost-efficient, and typi-
cally cost less than average; 
these are found above the 
dashed horizontal line. One-
way peak-only routes are 
generally the least efficient, 
since their cost of operation 
is spread across only one 
direction of revenue service 
in each period of peak travel. 
Most express routes fall into 
this category.

Routes of both types 
vary greatly in terms of 
productivity. The routes that 
are most cost-efficient and 
most productive have the 
lowest cost per trip and are 
generally in the upper right 
quadrant of the chart—these 
are mostly all-day routes.

Source: King County Metro. Note: Variations of some routes are shown as separate data points. West Subarea includes Shoreline.

FIGURE 4-13 PEAK PERFORMANCE MEASURES BY TYPE OF SERVICE FOR SEATTLE BUS ROUTES (WEST SUBAREA) 
IN 2009
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Figure 4-14 illustrates performance 
for off-peak bus routes (5:00 am to 
7:00 pm weekends and 9:00 am to 
3:00 pm weekdays) and night service 
(7:00 pm to 5:00 am). A broad range 
of service enables transit use for 
non-commute purposes and for 
work trips outside of traditional 
commute periods. All-day transit 
mobility can help households reduce 
auto ownership and cut household 
transportation costs.

Many of Metro’s core routes that 
operate all day are more productive 
outside of peak hours than they are 
during the peak, in part due to the 
high frequency of buses during peak 
hours. For example, buses arrive 
every 7.5 minutes on Route 4N East 
Queen Anne during weekday peak 
hours compared to every 15 minutes 
midday, evenings, and weekends. 

A number of night routes have mod-
erately high productivity. The graphic 
also illustrates Metro’s five night owl 
routes in Seattle (81-85) that enable 
use of the transit system 24 hours a 
day. Each route provides two nightly 
trips between approximately 2:00 
and 4:00 am, seven days a week, 
bridging the gap between the last 
and first trips on regular routes. 
Routes 7 and 49 (one trip only) also 
provide night owl service in Seattle. Source: King County Metro. Note: Variations of some routes are shown as separate data points. West Subarea includes Shoreline.

FIGURE 4-14 OFF-PEAK, NIGHT AND NIGHT OWL PERFORMANCE MEASURES FOR SEATTLE BUS ROUTES (WEST 
SUBAREA), 2009
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UVTN TRANSIT 
PERFORMANCE
Figures 4-15 to 4-18 illustrate transit performance 
measures that affect service quality for the Urban 
Village Transit Network (UVTN)–the core network 
of transit corridors connecting urban villages and 
centers in Seattle. The City defines the UVTN cor-
ridors while transit agencies operate service on the 
corridors. The UVTN performance measures, shown 
for each street segment and reflecting both direc-
tions of travel, provide a customer-focused view of 
transit performance.
•	 Travel speed, measured as a percentage of the 

posted speed limit, indicates whether transit 
is affected by traffic congestion along a route 
and points to a possible need for transit priority 
measures. 

•	 Reliability of travel time measures variation 
in travel times and is an important indicator of 
service quality. This measure compares actual 
travel times on each street segment against base 
travel times (determined from the posted speed 
limit). On a UVTN corridor where passengers 
can expect frequent bus arrivals, a consistent 
travel time can be more important than the more 
traditional performance measure of whether 
buses are on schedule.

•	 Passenger load is a key factor in passenger 
experience on buses. Overloaded buses require 
longer passenger loading and unloading time, af-
fecting travel time as well as passenger comfort.

The results presented in Figures 4-15 to 4-18, along 
with frequency of service and span of service (hours 
of operation), were calculated in 2008 (using 2007 
data) as part of SDOT’s regular monitoring of transit 
performance on the UVTN.

FIGURE 4-15 TRANSIT OPERATING SPEED ON UVTN, 2007

Transit travel speeds are an issue throughout the City Center, including Capitol 
Hill, Madison Park, Madrona, and Leschi cross-town corridors, Broadway, and in-
ner Rainier and Queen Anne Avenues into downtown. North of downtown, corridors 
with the most significant travel speed issues include cross-town on 45th and 85th 
and north-south corridors such as Greenwood. Transit speeds are also an issue in 
West Seattle, including north-south on 35th, on SR-509 and cross-town near the 
southern edge of the city.
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Source: King County, City of Seattle
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FIGURE 4-16 TRANSIT TRAVEL TIME RELIABILITY ON UVTN, 2007
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FIGURE 4-17 PASSENGER LOAD ON UVTN, 2007

Travel time reliability issues are focused on most of same corridor segments where 
travel speeds are problematic, as well as segments in the University District, 15th 
Avenue between Queen Anne and Crown Hill, the Fremont Bridge, Northgate 
Way, and Lake City Way.

Passenger loading issues are significant on a number of corridors, despite peak fre-
quencies of 10 minutes or less, including corridors into downtown from the north, 
e.g. 15th/Elliott Ave from Ballard, Aurora/Hwy 99 from Fremont, and Eastlake 
from the University District; between Lake City and both Northgate and Maple 
Leaf; cross-town corridors in Central Seattle (notably James Street); West Seattle to 
downtown; the SR-509 corridor into downtown; and from Mount Baker and Rainier 
Valley to downtown, where Central Link may help alleviate overloading.
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DOWNTOWN TRANSIT PERFORMANCE

This series of maps shows travel time reliability, travel speed, and passenger load for UVTN segments in downtown Seattle. Travel speed and reliability are key issues in downtown, 
while passenger load is more of an issue on some north-south and east-west corridors into downtown.

FIGURE 4-18 DOWNTOWN UVTN PERFORMANCE
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FIGURE 4-19 SAMPLE LOCAL AND REGIONAL TRAVEL TIMES    
   TO DOWNTOWN SEATTLE
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The graphic above illustrates the scheduled travel time between stops for transit trips on selected bus routes within Seattle compared to 
longer distance trips to downtown from around the region, where express routes often achieve faster travel times using highway priority 
lanes. For example, a 6.3 mile trip from the Admiral District to downtown takes 34 minutes (an average speed of 11 miles per hour) and a 
similar length trip from Greenwood to downtown is scheduled to take about 30 minutes (13 miles per hour). By comparison, a 14.6 mile 
trip from Shoreline to downtown (First Hill) via I-5 is scheduled to take about 54 minutes (over 16 mph) and the 15.6 mile trip from Sea-
Tac Airport to downtown on Central Link light rail takes 37 minutes (25 miles per hour). A trip from Bellevue to downtown Seattle covers 
almost 17 miles in 50 minutes (20 mph).

TRANSIT TRAVEL TIME
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TRANSIT VEHICLE 
EMISSIONS
Emissions from road transportation comprise 40% 
of greenhouse gas (GHG) emissions in the city of 
Seattle. Figure 4-20 lists total and per vehicle-mile 
emissions for cars and light trucks, buses, and 
vanpools within Seattle, based on a 2008 inventory. 
Emissions from cars and light trucks are the largest 
source of road emissions in the city (slightly more 
than commercial trucks) and increased by 6% from 
1990 to 2000. Emissions from buses and vanpools in 
the city are a small share of the total but increased 
by 38% over the same period. Although not listed in 
the inventory, GHG emissions from Seattle’s electric-
powered modes—trolley buses and streetcars as of 
2008 are included in the table. Electricity generated 
in Seattle is among the cleanest of U.S. cities; only 
3% of Seattle City Light power generation comes 
from fossil fuels, for which the city purchases carbon 
offsets. This makes electric-powered bus and rail 
environmentally-friendly and also helps insulate 
Seattle transit providers from fluctuations in diesel 
fuel prices. However, only about 5% of passenger 
miles on transit in the Seattle region were provided 
by electric trolley buses or rail in 2008, although this 
share will increase with continued implementation of 
the planned Link light rail system.

Based on data and travel estimates for the city or the 
region, Figure 4-21 shows the level of GHG emissions 
per passenger-mile traveled, which depends on 
occupancy of passenger and transit vehicles. For cars 
and light trucks, emissions are shown for one-, two-, 
and three-occupant scenarios. Per passenger-mile 
emissions for diesel-powered buses fall between the 
level for two and three-occupant cars and light trucks, 
while emissions for electric trolley buses, streetcars, 
and light rail are negligible.

FIGURE 4-20 SEATTLE TRANSIT SERVICE GHG EMISSIONS

Vehicle
Vehicle Miles 

Traveled 
(1000s)

Total 
Emissions 
(MgCO2e)

Emissions Per Vehicle Mile Sources 
/NotesgCO2e Pounds CO2e

Cars and Light Trucks 3,292,000 1,413,000 429.2 0.95 1
Buses (City of Seattle) 26,900 64,400 2390.8 5.27 1
Vanpool (City of Seattle) 1,200 587 487.1 1.07 1
KC Metro Trolley Bus 2,900 0.29 0.1 0.00 2
South Lake Union Streetcar 57 0.01 0.2 0.00 2
Central Link 1131 0.09 0.1 0.00 3

Sources/Notes: (1) City of Seattle, 2008 Seattle Community Greenhouse Gas Inventory, http://www.seattle.gov/archive/climate. (2) Calculated 
from 2008 National Transit Database based on electricity emissions factors from City of Seattle GHG Inventory. (3) Calculated from 2009 
National Transit Database based on electricity emissions factors from City of Seattle GHG Inventory.

FIGURE 4-21 GHG EMISSIONS PER PASSENGER MILE

Emissions per passenger mile depend on occupancy of cars and light trucks and transit vehicles. Based on total 
passenger miles traveled on King County Metro buses in the Seattle region in 2008, emissions per passenger 
mile for Metro buses are lower than average emissions for passenger vehicles (assuming one or two occupants) but 
higher than three-occupant passenger vehicles, vanpools, and electric-powered transit vehicles.
Source: Calculated based on City of Seattle Greenhouse Gas Inventory (2008) and National Transit Database (2008; 2009 for 
light rail/Central Link). Vehicle miles traveled for cars and trucks are based on SDOT traffic modeling and are shown in differ-
ent occupancy scenarios. Transit passenger miles traveled are based on agency reporting to the National Transit Database.
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TRANSIT 
PERFORMANCE SUMMARY
Despite the challenges affecting transit in Seattle, 
transit ridership in the city is nearly double the 
regional level on a per-capita basis, and Seattle transit 
ridership comprises nearly two-thirds of King County 
Metro ridership. Bus routes in Seattle average higher 
productivity than those in other areas of the system, 
as measured in the number of riders per hour, and 
there are highly productive routes during both peak 
commute hours and off-peak hours. All-day bus 
routes on dense urban corridors with strong demand 
in both directions are generally the most cost-
efficient to operate.

Performance measures for the UVTN, the city’s core 
network of transit corridors, provide a customer-
centric view of transit performance across providers 
and routes. The measures of passenger experience on 
UVTN corridors include:
•	 Transit travel speed. The most significant travel 

speed issues are in the City Center (including 
cross-town corridors) and on corridors linking 
inner neighborhoods to downtown. Both north 
and south of downtown, significant travel speed 
issues are present on cross-town corridors and 
north-south corridors coming into the city.

•	 Travel time reliability. Travel times are highly 
variable on many of the same corridor segments 
where travel speeds are problematic, indicating a 
need for transit priority measures.

•	 Passenger loading. Buses are overloaded on 
a number of corridors despite frequent peak 
service.

Scheduled transit travel times on bus routes from 
Seattle’s neighborhoods to downtown or across town 
are slower, on average, than regional bus trips into 
Seattle. Central Link provides relatively fast travel 
times into downtown and may alleviate passenger 
loading issues on parallel corridors.

Transit modes powered by electricity, including 
trolley buses, Seattle Streetcar, and Central Link, are 
nearly carbon-neutral given Seattle City Light’s high 
share of renewable energy sources. However, even 
diesel-powered King County Metro buses have lower 
per passenger-mile emissions than two-occupant 
vehicles, though more than three-occupant vehicles 
or vanpools.





5 PEER REVIEW

Transit Lanes on Marquette Street and Second Avenue 
in Minneapolis
Image from Nelson\Nygaard



This section examines transit services and performance in five U.S. cities and two Canadian 
cities that are North American leaders in transit service delivery and system development. 
The evaluation is intended to provide insight into challenges and opportunities Seattle will 
face as the regional rail system is expanded, RapidRide begins in Seattle, and the city contin-
ues to grow.
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5 PEER REVIEW

OBJECTIVES AND  
PEER DESCRIPTION
This peer review explores how transit performs and is 
structured and how Seattle compares to other North 
American cities that are leaders in delivering high- 
quality transit services. Although each city and transit 
agency is unique, the similarities and differences in 
these five U.S. cities and two Canadian cities provide 
useful insight into how transit works in Seattle and 
opportunities for improvement. Key points of review 
include downtown circulation, capacity of major bus 
corridors, and implementation of light rail and bus 
rapid transit. While size was a consideration in select-
ing peers, greater weight was placed on choosing 
peers that are industry leaders and are implementing 
projects or initiatives that will be instructive as 
Seattle makes decisions about investments in transit. 

The peer review is organized into the following 
major sections:
•	 Peer Description, including modes operated and 

level of transit use
•	 Peer Overview, a profile of transit service in 

each city
•	 Bus and Rail Transit Operations, analyzing 

transit performance measures
•	 Fare Structures, including fares and related 

policies
•	 Governance, discussing policies for allocating 

transit service and use of transit infrastructure
•	 Downtown Circulation and Service 

Configuration, focusing on how to serve 
downtown

•	 System Branding and Legibility, including 
transit information and marketing

•	 Conclusions, summarizing issues/models for 
Seattle to consider

The data used in the review is primarily from 2008, 
drawn from the National Transit Database (NTD) and 
Canadian Urban Transit Association (CUTA) as well 
as from each transit agency. In the case of light rail 
service provided by Sound Transit, partial-year data 
from 2009 and 2010 is used to evaluate performance 
for Central Link light rail, which was opened in mid-
2009 and extended to Sea-Tac Airport in December 
2009. Data for the King County Metro West Subarea 
(which includes Shoreline, Lake Forest Park, and 
Seattle) was used to assess bus operations within 

FIGURE 5-1 BASIC PEER CHARACTERISTICS

City Agency Type of Provider
City 

Population
Service Area 
Population

Seattle King County Metro / 
Sound Transit County / Region 582,490 1,884,200 / 2,715,000 

(County / Region)
San Francisco Muni City 808,976 824,525
Vancouver TransLink Regional 578,041 2,271,224
Portland Tri-Met Regional 560,194 1,466,540
Denver RTD Regional 598,707 2,619,000
Minneapolis Metro Transit Regional 360,914 1,761,308

Pittsburgh Allegheny County Transit 
Authority County 297,187 1,415,244

Ottawa OC Transpo City 900,000 784,725

Notes: National Transit Database, Canadian Urban Transit Association, and American Community Survey, 2008; Canadian Census, 2006.

Seattle. Although streetcar is distinct from Link light 
rail service in Seattle and shown separately where 
possible, the NTD combines light rail and streetcar 
data into a single category. 

Figure 5-1 identifies the primary transit agency 
in each peer city and provides basic information 
about each city, including the type of provider. San 
Francisco and Ottawa are both city agencies with 
approximately equal service area and city populations; 
in San Francisco, Muni serves a slightly larger popula-
tion than the city, while in Ottawa, OC Transpo does 
not serve the entire city population. The others are 
county or regional agencies that serve populations 
several times larger than the city’s population, as is 
the case in Seattle.
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Figure 5-2 identifies the peer cities and shows their 
geographic distribution along with the proportion 
of transit revenue vehicle hours fulfilled by bus and 
light rail transit. (Revenue hours include time when 
a transit vehicle is available to carry passengers and 
layovers, but exclude “deadhead” time, such as when 
a bus travels between a garage and the start or end of 
a route.)

As in Minneapolis, Ottawa, and Pittsburgh, light rail 
makes up only a small share of public transit service in 
Seattle. Almost all the peer cities are actively plan-
ning, building, or have recently completed expansions 
to their rail systems. Ottawa and Pittsburgh have 
bus-based systems, including significant dedicated 
busway facilities.  

FIGURE 5-2 PEER TRANSIT SYSTEM CITIES: REVENUE HOURS BY MODE

GIS Data Source: ESRI; National Transit Database and Canadian Urban Transit Association, 2008; Sound Transit, 2009

0 250 500
Miles

Revenue Hours of Service

(Proportionally sized)

Light Rail
Bus

 Annual Revenue Hours of Bus and Light Rail Service

Note: 
* Seattle light rail includes South Lake Union Streetcar (2008) and
 Central Link (2009, extrapolated from partial year)

City Name: Agency
Bus / Light Rail

Seattle: King County Metro / Sound Transit
3,589,700 / 93,500* 

Vancouver: Translink
4,668,000 / 877,400 

Portland: TriMet
1,843,700 / 454,600

San Francisco: MUNI
2,366,300 / 649,900 Denver: RTD

2,823,400  / 488,700

Minneapolis: Metro Transit
1,986,900 / 134,800

Pittsburgh: Port Authority
1,744,200 / 113,200

Ottawa: OC Transpo
1,727,200 / 17,200
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TRIPS BY MODE OPERATED
Although this review focuses on bus and light rail/
streetcar service, Figure 5-3 illustrates that transit 
trips in Seattle and in the peer cities are provided on 
a variety of other forms of transit service or modes. 
The chart shows the share of transit boardings for 
each mode in 2008, in order of the combined share 
of bus and electric trolley bus service. Seattle falls 
in the middle of the peer group, with over 80% of 
transit boardings served by bus transit. Trolley buses 
also provide a significant share of bus service in San 
Francisco and Vancouver. Light rail (South Lake Union 
Streetcar and Link) serves a small but growing share 
of trips in Seattle; this is comparable to Ottawa, 
which is undertaking a significant reconstruction of 
its central Transitway (busway) to accommodate light 
rail. Washington State Ferries provides the second 
largest share of trips in the Seattle region after 
combined bus/trolley bus service, while Sounder 
commuter rail and the monorail serve small shares of 
total transit trips. In Denver and Minneapolis, transit 
was almost completely bus-based less than a decade 
ago, but rail expansions have sparked rapid transitions 
toward increased rail ridership.    

FIGURE 5-3 PERCENT OF TRANSIT TRIPS BY MODE, 2008

Notes: Central Link light rail, opened in mid-2009, is not included, but is estimated to increase Seattle light rail share of trips 
by about 2 percentage points. The National Transit Database, which is the source of this data, includes streetcar in the light 
rail category. Ferry trips include only foot passengers. Although often considered as a single mode, buses and electric trolley 
buses are shown separately. Inclined plane railways are also known funiculars (see sidebar at left). 

0% 20% 40% 60% 80% 100%
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Minneapolis

Seattle

Denver

Vancouver

San Francisco

Portland

Percentage of Total Boardings

Bus Trolley Bus Light Rail Commuter Rail Ferry Monorail Inclined Plane Cable Car

Several unique transit modes provide both a trans-
portation function and serve as a tourist attraction: 
the Seattle Center Monorail, San Francisco’s cable 
cars, and Pittsburgh’s Duquesne and Monongahela 
inclined plane railways (or funiculars), which use a 
cable to pull a pair of railway cars up steep slopes.



5-4  Seattle Transit Master Plan Briefing Book

SERVICE AREA 
CHARACTERISTICS AND 
TRANSIT USE
Figure 5-4 compares transit service use, in terms of 
bus and light rail boardings per capita, to service area 
size (horizontal axis) and population (vertical axis). 
King County Metro operates in one of the largest 
geographic service areas, second only to Denver. 
Metro has 63 annual bus and light rail boardings per 
service area resident and approximately 120 annual 
boardings per Seattle resident.  Transit use within 
Seattle is most comparable to the Vancouver metro 
area and Ottawa.

Annual per capita boardings for Sound Transit (ST) 
are low since ST provides primarily long-haul regional 
bus service over a large service area. Because ST’s 
service is designed for the regional transit market, 
boardings per capita is not a good metric by which to 
measure Sound Transit performance.

FIGURE 5-4 ANNUAL BUS AND LIGHT RAIL BOARDINGS PER CAPITA, BY SERVICE AREA SIZE 
AND POPULATION, 2008 

Notes: King County Metro and Sound Transit are shown separately since they differ in service area size and population. 

* Boardings for the city of Seattle were estimated based on bus boardings in the King County Metro Transit West Subarea, which includes Shore-
line and West Forest Park, and Seattle South Lake Union Streetcar boardings. Per capita boardings were calculated by dividing combined bus and 
streetcar ridership by the estimated population for Seattle, Shoreline, and West Forest Park from the most recent available American Community 
Survey or U.S. Census data for each jurisdiction. The overall King County Metro service area population is from the National Transit Database. With 
the exception of Ottawa and San Francisco, all other data is regional.  
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PEER OVERVIEWS
San Francisco, CA
The Municipal Transportation Agency (SFMTA) runs the San Francisco Municipal Railway (Muni) and all surface transportation infrastructure. Muni serves over 200 million 
annual trips in a 49-square mile area with distinct topography and water on three sides, using motor/electric trolley buses, light rail, historic streetcars, and cable cars. The 
city is also served by regional rapid transit (BART), commuter rail (CalTrain), ferries, and express bus service operated by neighboring transit providers.

Key Facts
•	All six Muni Metro light rail lines and about 20% of bus routes converge onto Market Street—the central multimodal artery through downtown—which carries 25% of 

Muni ridership with 7,000 passengers per hour and over 160 buses per hour during peak periods. Muni Metro trains and BART run in a subway, while historic streetcars 
and motor/trolley buses run on the surface.

•	A recent study identified passenger boarding and traffic signal timing as the primary sources of transit delay on Market Street.

•	The regional Clipper transit smart card stores monthly passes 
and allows transfers from the BART system.

•	Muni’s modern trolley buses can travel several blocks “off-wire” 
to allow detours from their normal routes, and Muni is consider-
ing expanding the trolley system beyond the current 16 routes.

Major Initiatives / Corridor Investments
•	Muni opened the 5.1-mile T-Line light rail service on the Third 

Street corridor in 2007 and is planning a 1.7-mile “Central 
Subway” extension of the T-Line across Market Street to 
Chinatown (see Figure 5-5).

•	Design of the first BRT projects in San Francisco is nearing 
completion for Geary Boulevard and Van Ness Avenue, two 
heavily used transit corridors.

•	The multimodal Transbay Transit Center is redeveloping as 
a mixed use neighborhood and as the extended terminus of 
existing commuter rail and future high speed rail into downtown. 
(See sidebar on page 5-26.)

•	The Transit Effectiveness Project or TEP, described in Section 
7: Best Practices (Transit-Supportive Policies and Programs), 
included a comprehensive program of stop consolidation, 
although San Francisco has struggled to implement it. Only 17% 
of Muni’s bus stops are within its guideline of 800-1,000 feet 
between stops (less on steep hills).

FIGURE 5-5 SAN FRANCISCO CENTRAL 
SUBWAY PROJECT 

The Central Subway project (red) will provide high-speed 
north-south access through downtown, where buses are 
heavily loaded and slowed by congested surface streets. 
It will extend existing Muni Metro service from the 
CalTrain commuter rail station, crossing under Market 
Street, to serve San Francisco’s densely populated China-
town neighborhood.
Source: SFMTA

San Francisco’s Transit First policy, described 
in Section 7: Best Practices (Transit-Supportive 
Policies and Programs), makes explicit the city’s 
commitment to sustainable modes as evidenced 
by these transit-only lanes near Union Square in 
the city’s downtown.
Image from Nelson\Nygaard
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Vancouver, BC
TransLink, short for the South Coast British Columbia Transportation Authority, is the regional transportation authority in Vancouver and is responsible for transit, multi-
modal transportation infrastructure, and regional commute options. It provides nearly 300 million trips and has several subsidiaries that operate bus and trolley bus service 
and community shuttles, SkyTrain automated (driverless) light rail, ferries, commuter bus service, and commuter rail.

Key Facts
•	TransLink operates three SkyTrain lines covering 42 miles, including the Canada Line to Vancouver International Airport, which opened in 2009.

•	Bus rapid transit, branded as the B-Line, includes two routes operating in future light rail corridors. TransLink allows three-door boarding at all stops on the 99 B-Line, 
served by 60-foot articulated buses. The Canada line replaced the 98 B-Line.

Major Initiatives / Corridor Investments
•	The Evergreen Line SkyTrain extension to Coquitlam 

is under construction.

•	TransLink is evaluating mode options for replace-
ment of the 99 B-Line between downtown and 
University of British Columbia (UBC). 

FIGURE 5-6 VANCOUVER, BC EXISTING AND FUTURE TRANSIT NETWORK

The Evergreen Line SkyTrain extension is projected to save passengers 45 minutes per day compared to driving.
Source: BC Ministry of Transportation and Infrastructure

The 10-mile Canada Line SkyTrain includes 16 stations and 
replaced a B-Line rapid bus route.
Image from Flickr user Atomic Taco
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Portland, OR
The Tri-County Metropolitan Transportation District (TriMet) is the regional transit provider for the Portland metro area. TriMet provides over 100 million trips using buses, 
light rail, streetcar, and commuter rail. The City of Portland owns the streetcar and also operates an aerial tram. The city and region are hilly west of the Willamette River 
and generally flat with a well-connected street grid in downtown Portland and east of the river.

Key Facts
•	Portland’s transit mall (redesigned in 2009) provides high-frequency north-south light rail service through downtown, complementing east-west light rail service. 

TriMet increased bus stop spacing for faster downtown travel times and created a secondary east-west bus corridor to improve circulation through downtown. Buses 
use a skip-stop pattern and travel in groups along the mall.

•	TriMet has a well-developed light rail system (52 miles with 84 stations) and a core bus network of 12 “Frequent Service” routes that operate every 15 minutes or 
better (see System Branding on page 5-27).

•	TriMet recently eliminated free bus service within a downtown “Fareless Square,” now a “Free Rail Zone.”

Major Initiatives / Corridor Investments
•	A 3.3-mile eastside streetcar loop is under construction, 

extending the existing 6-mile westside loop.

•	TriMet is in the final planning stages of a 7.3-mile light rail 
extension to the southeast of downtown, including a new 
transit (bus/light rail/streetcar) and bicycle/pedestrian 
bridge across the Willamette River.

•	TriMet is considering an additional 5.6-mile streetcar exten-
sion to the southern suburb of Lake Oswego and light rail on 
a new I-5 bridge over the Columbia River to Vancouver, WA.

•	Following adoption of a high-capacity transit plan in 2009, 
BRT (and light rail) evaluations are underway on at least one 
corridor, and enhanced bus (similar to Seattle’s RapidRide) 
will be considered in the most productive “Frequent Bus” 
corridors.

Portland’s most recent light rail project includes the 8.3-mile Green Line light rail extension to the southeast and 
an intermodal connection between light rail and intercity rail and bus service at Union Station on the northern end 
of the downtown transit mall.
Source: TriMet

FIGURE 5-7 PORTLAND (TRIMET) LIGHT RAIL SYSTEM

Portland’s redesigned transit mall includes two dedicated transit lanes 
for buses and MAX light rail and a continuous lane for cars and bicycles.
Image from Nelson\Nygaard
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Denver, CO
The Regional Transit District (RTD) provides public transportation service in the Denver 
metropolitan area, serving nearly 100 million trips over 2,300 square miles—the largest 
service area of the peer group—and all or part of eight counties. Denver’s topography is 
generally flat.

Key Facts
•	Downtown transit service is oriented around Union Station, Market Street Station, 

and Civic Center Station and is connected by the 16th Avenue Mall (a pedestrian/
transit-only corridor designed as an outdoor plaza for dining, special events, and 
open seating). A free shuttle operates every 75 seconds during peak hours and has 
an average weekday ridership of 48,000, served with four-door ultra-low emission 
hybrid vehicles.

•	RTD operates six light rail lines to southern suburbs with 34.8 miles of track and 37 
stations.

•	RTD’s bus system includes 67 local routes, 37 express routes, 20 regional inter-city 
routes, and two local urban systems that have 15 routes in Boulder and 8 routes in 
Longmont.

Major Initiatives / Corridor Investments
•	“Fastracks,” a 12-year plan for 122 miles of light/commuter rail and 18 miles of BRT, 

is being implemented with funding from a sales tax increase of 0.4% approved by 
voters in 2004.

•	Denver’s planned redevelopment of Union Station (described in a sidebar on page 
5-26) exemplifies use of a major transit infrastructure investment as an integral 
part of a downtown redevelopment plan.

FIGURE 5-8 DENVER LIGHT RAIL SYSTEM AND TRANSIT MALL

Two light rail lines from southern suburbs serve INVESCO Field, Pepsi Center, and 
Union Station and terminate at the northwest end of the 16th Street Mall. Four lines con-
nect southern suburbs with the convention center on the outskirts of downtown and then 
make a loop across the 16th Street Mall.
Source: RTD

http://www.rtd-fastracks.com/main_26
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Minneapolis, MN
Metro Transit, a division of the Metropolitan Council, provides transit service for the Minneapolis-St. Paul 
Twin Cities region. Metro Transit provides over 80 million trips, primarily using buses, but opened its 
first light rail line in 2008 and is planning aggressive rail expansion. Much of the public transportation in 
Minneapolis is focused around bringing people to and between downtown business districts, the Mall of 
America, and the University of Minnesota.

Key Facts
•	 In downtown Minneapolis, bus service is concentrated on a handful of bus corridors, including the 

transit and pedestrian Nicollet Mall. Metro Transit recently reconfigured downtown Minneapolis bus 
service to concentrate regional express bus service on two corridors (Marquette Street and Second 
Avenue) and protect service levels with side-by-side bus-only lanes and traffic priority (see page 5-24 
for more detail). 

•	Fares are $0.50 per trip in Minneapolis and St. Paul downtown transit zones. Non-downtown fares 
vary by time of day, with a premium for peak-hour service.

•	HOV lanes utilized by express buses on I-394 were converted to High-Occupancy Toll (HOT) lanes, 
using the region’s MnPass transponder system. By state law, half of net revenues (after operating 
expenses) are used to fund expansion and improvement of bus service in the corridor.

Major Initiatives/Corridor Investments
•	The 12-mile Hiawatha light rail line opened in 2008, connecting downtown Minneapolis, Minneapolis/

St. Paul Airport, and the Mall of America. With average weekday ridership of 30,500, the line has 
exceeded pre-construction estimates for the year 2020.

•	Metro Transit is building the 11-mile Central Corridor light rail line connecting Minneapolis and St. Paul, 
with 18 new stations and 5 shared with the Hiawatha line. 

•	The region has identified a network of “transitway” corridors, which may be selected for either BRT 
or rail technology.

•	The region recently evaluated potential corridors for expansion of HOT lanes, known as the MnPass 
Phase 2 study.

•	Building two-level transit stations in the median of I-35W will allow express buses and future BRT to 
stop without leaving the freeway. These stations will allow regional passengers to connect with local 
transit routes and enable use of the express buses for fast, local trips within the city. (See photo at 
top right.)

•	Metro Transit will soon launch an alternatives analysis for its first streetcar line running north-south 
through downtown.

A new transit station at 46th Street in the median of I-35W in  
Minneapolis, opened in December 2010, allows passengers to board 
express buses on the freeway level or transfer to local buses on the 46th 
Street bridge.
Image from Metro Transit

The Nicollet Mall is a pedestrian and transit mall through the commer-
cial and cultural center of downtown Minneapolis. New transit priority 
corridors on a pair of parallel one-way streets (Marquette Street and 
Second Avenue) have reduced bus volumes on the mall.
Image from Nelson\Nygaard
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Pittsburgh, PA
The Port Authority of Allegheny County provides transit service in Pittsburgh. Some routes serve neighboring coun-
ties, which also operate several routes to downtown Pittsburgh. The Port Authority serves about 65 million trips using 
buses, light rail, and two inclined planes or funiculars that pull railway cars up the short, steep slope of Mt. Washington 
from downtown Pittsburgh. Pittsburgh has a compact downtown at the confluence of two rivers that form the 
Ohio River, extending across bridges to the north and south shores. Service is generally hub-and-spoke, centered on 
downtown Pittsburgh, with corridors defined by river valleys extending from downtown.

Key Facts
•	 The “T” light rail system has five routes over three lines (22.8 miles of track) and 89 stops/stations, including 

four downtown subway stations.
•	 Three dedicated busways (18.4 miles) provide access to downtown: South Busway (14 routes), Martin Luther 

King, Jr. East Busway (21 routes), and West Busway (8 routes). The color designating each busway (e.g., G for 
Green) prefaces route numbers for bus routes that operate on the busway.

•	 Due to Pittsburgh’s free bus/rail downtown, passengers leaving downtown pay when they exit and passengers 
traveling to downtown pay when they board.

Major Initiatives/Corridor Investments
•	 The “North Shore Connector,” a 1.2-mile light rail extension north of downtown which will use a tunnel under 

the Allegheny River, is currently under construction and is due to open in 2012. 
•	 The Port Authority is undertaking a full restructuring of bus routes and is planning to implement on-street rapid 

bus service on nine existing routes with a common alignment that would provide two-minute peak and four-
minute off-peak frequency between downtown Pittsburgh and the Oakland neighborhood  
(a major academic, cultural, and healthcare center about three miles east of downtown).

FIGURE 5-9  PITTSBURGH LIGHT RAIL 
SYSTEM AND BUSWAYS

Pittsburgh’s “T” light rail system serves downtown 
from the south, along with Pittsburgh’s original South 
Busway (yellow line). 
Source: Port Authority of Allegheny County

As part of Pittsburgh’s recent bus service 
restructuring, the two core routes on the West 
Busway (Green Line), including route 100, 
were renamed G1 West Busway and G2 West 
Busway-Oakland.  
Image from Flickr user Derek Dukes
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Ottawa, ON
OC Transpo is a division of the City of Ottawa and provides transit service in Ottawa and downtown Gatineau, across the Ottawa River. It serves over 80 million trips, 
primarily using buses. It is known for its bus rapid transit (BRT) system, the Ottawa Transitway. Ottawa is pursuing a significant service restructuring around light rail.

Key Facts
•	The east-west oriented Ottawa Transitway carries up to 180 buses per hour through central Ottawa, with eight major routes that run every one to two minutes during 

peak hours. The transitway is near capacity in downtown, where buses share the street with other vehicular traffic.

•	OC Transpo opened the O-Train light rail line in 2001 with five stations along a five-mile route, served by self-powered diesel trains.

Major Initiatives / Corridor Investments
•	A major service restructuring that will develop light rail along a core segment of the Transitway bracketing central Ottawa (between Tunney’s Pasture and Blair 

stations) is in preliminary engineering. The project includes a two-mile, twin-bored Downtown Ottawa Transit Tunnel with four center-platform light rail stations that 
can accommodate up to six-car trains. The project is expected to reduce bus volumes by more than half, due to the shift to light rail vehicles running in the tunnel and 
feeder buses serving the light rail stations.

•	Ottawa’s long-term transit vision includes 25 miles of light rail and expanded BRT service to outlying areas.

Capacity issues on Ottawa’s Transitway spurred implementation of light rail and a 
downtown transit tunnel. 
Image from Wikimedia Commons, Reaperexpress

FIGURE 5-10 OTTAWA TRANSITWAY AND PLANNED LIGHT RAIL

Light rail is planned between Tunney’s Pasture and Blair Stations, running in a transit tunnel 
through downtown Ottawa.
Source: OC Transpo
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BUS AND RAIL TRANSIT 
OPERATIONS
The figures on this and the following two pages 
illustrate the productivity (passenger boardings per 
vehicle revenue hour) and cost efficiency (operating 
cost per vehicle revenue hour) for bus and light rail 
transit operations in Seattle relative to the peer 
cities. The size of the bubbles on the charts illustrates 
cost effectiveness, measured in operating cost 
per boarding; therefore, smaller bubbles indicate 
lower cost per passenger boarding and greater cost 
effectiveness. The label for each data point lists the 
cost per boarding.

Figure 5-11 shows that combined bus and light rail 
service in the Seattle region has both productivity 
and cost efficiency that is below average compared 
to all but one of the peers. Service in just the city of 
Seattle is significantly more productive, and therefore 
more cost effective. Service in the city of Seattle falls 
into the same range as Portland, Minneapolis, and 
Denver, from just under $3.00 to $3.50 per boarding. 
Vancouver, San Francisco, and Ottawa have most 
cost effective service, with a cost of less than $2.50 
per boarding.

The figures on the next two pages present bus and 
light rail cost effectiveness separately. 

FIGURE 5-11 BUS AND LIGHT RAIL COST EFFECTIVENESS (COST PER BOARDING), 2008 *

Notes: Seattle (Region) bus and light rail service includes all King County Metro and Sound Transit bus and light rail. Seattle (City) includes King 
County Metro service in the West Subarea, the South Lake Union Streetcar, and Central Link. 

* Central Link service, which began in mid-2009, is included in the data point for the city of Seattle, based on  data from the first quarter of 2010.
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FIGURE 5-12 BUS COST EFFECTIVENESS (COST PER BOARDING), 2008

Note: City of Seattle routes are within the King County Metro West Subarea, which includes Shoreline and West Forest Park.

Bus routes serving the city of Seattle are highly 
productive and are comparable to the two peer city 
agencies (Ottawa and San Francisco). The cost per 
boarding for Seattle routes ($2.98) is well below the 
peer average ($3.59) and overall cost of bus service 
in the region. The cost per boarding for trolley buses 
($2.59) is lower than the overall bus cost per boarding 
for Seattle or King County Metro, reflecting its lower 
hourly operating cost.

Bus service in the Seattle region, indicated in the data 
points for King County Metro and Sound Transit, is 
below the peer average in terms of both productivity 
and cost efficiency, resulting in one of the highest 
costs per trip within the peer group. Unlike other 
regional providers that operate both local and express 
service, Sound Transit bus service is exclusively 
regional; therefore, its cost effectiveness is not 
directly comparable to this peer group.

Figure 5-12 Bus
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FIGURE 5-13 LIGHT RAIL COST EFFECTIVENESS (COST PER BOARDING), 2008 *

Notes: South Lake Union Streetcar boarding data is from the City of Seattle.

* Central Link data from the first quarter of 2010. All other data is from 2008.

The figure at right illustrates the cost effectiveness 
of peer light rail systems; Vancouver, BC’s automated 
(driverless) SkyTrain is the most cost effective 
among the peers. In general, efficient regional light 
rail operations (such as in Denver, Minneapolis and 
Portland) are more cost effective than bus operations 
in those cities.

The limited streetcar and light rail transit currently 
operating in Seattle is not directly comparable to the 
peers. The South Lake Union Streetcar performs a 
local access function not directly comparable with 
the longer-haul light rail services reflected in most of 
the peer light rail systems. Central Link is small rela-
tive to the more extensive systems of the peers and 
is shown based on data from the first quarter of 2010 
(the first phase opened in July 2009 and service 
to Sea-Tac Airport started in December 2009). Its 
cost effectiveness and cost efficiency have improved 
over the short period it has been in operation, with 
a decline in cost per boarding (from $8.56 in 2009 
to $7.62 in the first quarter of 2010) and in cost per 
revenue hour (from nearly $400 to about $300). 
The cost per hour is comparable to Ottawa, which 
also has only a single light rail segment in operation. 
Cost effectiveness of Link should improve as the 
system expands.

Figure 5-13 Light Rail
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Why Cities Choose to Invest  
in High Speed Modes
High speed transit modes integrated with 
pedestrian and bicycle networks provide fast, 
reliable, and convenient transportation options 
and alternatives to driving. High speed transit 
in its own right-of-way provides competitive 
travel times and helps ease congestion. High 
speed modes allow transit providers to maximize 
efficiency in several ways:

•	Labor costs. High capacity vehicles used in 
light rail and BRT systems maximize labor 
efficiency—one of the largest contributors to 
transit operating costs.

•	Operating speed. Exclusive right-of-way 
and transit priority features ensure efficient 
operating speeds along a route. Slower 
operating speeds due to traffic congestion 
can increase costs as additional vehicles and 
operators are needed. Operating speed is also 
a function of stop and station spacing: stop 
spacing that is too small can adversely impact 
operating speed.

•	Travel time and reliability. Competitive 
and consistent travel times attract riders to 
transit, particularly “choice” riders who have 
access to other travel options.

Operating Speed
The average speed of King County Metro bus service 
is among the lowest of the peer agencies. Sound 
Transit’s high operating speeds are due to its long-
haul express bus service. Among the peer cities, bus 
operating speeds are slowest in San Francisco owing 
to factors such as frequent stops and hilly topography 
in a dense urban environment and relatively little 
exclusive right-of-way or express service. Ottawa 
and Pittsburgh owe high bus operating speeds to 
exclusive rights-of-way on their busways. 

High operating speeds for Central Link light rail are 
attained by running in an elevated right-of-way or a 
subway for half of the line. Slower operating speeds 

in Pittsburgh are due to frequent stops (nearly three 
per mile) and lack of a proof-of-payment system. 
Similarly, Portland’s light rail lines have short stop 
spacing and run at grade in downtown. 

Operating speed for the South Lake Union Streetcar, 
though lower than the other light rail systems, 
is slightly higher than the average speed for the 
Portland Streetcar (6.8 mph; included in overall 
Portland light rail data) which also operates in mixed 
traffic and performs a local circulation function. 
Operating speed for San Francisco’s light rail system 
is also slow due to significant operations in mixed 
traffic with short stop spacing.

FIGURE 5-14 OPERATING SPEED: BUS VS. LIGHT RAIL, 2008

Although not directly comparable to this data, average operating speed on routes in the city of Seattle (King County Metro 
West Subarea) is lower than other parts of the King County Metro system.
Source/Notes: All data from National Transit Database, 2008, except for: Central Link, from Sound Transit 2010 1st Quarter report; Seattle 
Streetcar and Portland Streetcar determined from scheduled travel times.

* Vancouver, King County Metro, and San Francisco bus average speed includes trolley buses. 

** Seattle South Lake Union Streetcar operates in mixed traffic. 
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Cost and Subsidy per Trip
The performance of the transit system as a whole is 
paramount, and mode-to-mode comparisons within 
a single city or region should be made with caution. 
Although light rail is more expensive to operate than 
bus service, agencies with highly productive light rail 
systems can reduce cost and subsidy per trip due 
to light rail’s ability to carry more passengers with a 
single operator. As highlighted in the adjacent figure, 
light rail achieves this efficiency in Denver, Portland, 
Minneapolis, and Vancouver.

In contrast, relatively extensive light rail systems in 
Pittsburgh and San Francisco are more expensive to 
operate on a per trip basis than their bus systems. In 
Pittsburgh’s case, this may reflect the lowest ratio of 
revenue service hours to total hours (see Figure 5-16 
on the next page), operating restrictions such as a 
maximum of two-car trains, and a high ratio of peak 
to off-peak service. For San Francisco, contributing 
factors are low operating speeds and several light rail 
lines that operate in lower-density corridors.

It is difficult to compare the efficiency of light rail 
transit and bus systems in Seattle, with only the 
South Lake Union Streetcar and Central Link cur-
rently in operation. Such an assessment will be more 
relevant as these systems are expanded.  

FIGURE 5-15 COST AND SUBSIDY PER TRIP: BUS VS. LIGHT RAIL, 2008

Source/Notes: All data from National Transit Database, 2008, except for: Central Link, from Sound 
Transit 2010 1st Quarter report; Seattle Streetcar boardings from City of Seattle. King County Metro 
and Sound Transit data is systemwide, except as noted.

* Subsidy per trip not available by mode for Canadian agencies or for Central Link.
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Service Efficiency
Service efficiency, calculated as vehicle revenue hours 
divided by total vehicle hours, illustrates the amount 
of time transit vehicles are available to transport 
passengers relative to total time in operation. This 
measure highlights how much time transit vehicles 
spend traveling out-of-service to or from a mainte-
nance base or the start of a route. Transit agencies 
would like to be near the top of this chart, minimizing 
non-revenue travel. Shown systemwide, the measure 
primarily reflects bus operations. However all peer 
light rail systems have a relatively high service 
efficiency ratio. 

Service efficiency of Seattle region bus operations 
may reflect deadheading on one-way express routes 
(not carrying passengers on the return trip) and/
or efficiency of layover locations. It is not surprising 
that Sound Transit has a low ratio of time in revenue 
service compared to vehicle hours as it operates 
extensive commuter service over a large region, 
requiring more deadhead travel than an urban agency. 

FIGURE 5-16 SYSTEMWIDE SERVICE EFFICIENCY, 2008
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Changes in Bus and Light Rail Ridership
The graphics below illustrate the number of trips 
provided by bus and light rail in each city/region in 
2005, and the change from 2005 to 2009. There was 
growth of nearly 20 million bus trips in the Seattle 
region between 2005 and 2009, which was second 
highest among the peer group in both numbers and 
as a percentage. Light rail trips in Seattle increased 
by over 200%, including only a partial year of Central 
Link light rail operation in 2009; however, it is 
important to understand that this increase is starting 
from a minimal level. 

FIGURE 5-17 CHANGE IN RIDERSHIP BY MODE (2005-2009)
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Denver increased bus trips by the largest number, 
nearly doubling both bus and light rail trips. 
Vancouver increased light rail trips by the largest 
number and increased bus ridership by nearly the 
same number of trips. Portland and San Francisco 
were the only cities with larger increases in light rail 
ridership than bus ridership, although most cities 
increased light rail trips by a greater percentage over 
the baseline than bus trips.  

Source: American Public Transit Association
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FARE STRUCTURES
The bullets below summarize the fare structures and 
policies listed in Figure 5-19 on the following page.
•	 Fare Structure: Similar to most peers, fares in 

the Seattle region are based on zones, with the 
exception of Central Link light rail’s distance-
based fares. Figure 5-18 shows the cost of 
both single-trip and monthly passes in Seattle 
relative to the peers. It includes a 25-cent fare 
increase for King County Metro as of January 1, 
2011, bringing the cost of a single-zone bus fare 
to $2.25 and the cost of a single-zone monthly 
bus pass to $81. The single-zone monthly pass 
cost is typical of the peers. A single-zone peak 
period fare is $2.50 ($90 monthly pass). Outside 
of peak periods, the $3.00 two-zone fare ($108 
monthly pass) is the same as a single-zone 
fare.  The fare increase places Seattle’s fares at 
approximately the median of the  peers. Monthly 
passes in San Francisco are by far the lowest 
cost among the peers, with a cost of $60 (or 
$70 including use of the BART rapid rail system 
within the city). Fares on Central Link, based on 
distance traveled, are the lowest in Seattle (e.g., 
$1.75 for a trip between Westlake and Beacon 
Hill or $63 for a monthly pass covering this 
one-way fare amount).

•	 Fareless Zones: Four of the seven peers have 
a downtown fareless area or zone. Portland 
recently limited its zone to rail transit due to 
enforcement issues. Pittsburgh’s fareless zone, 
limited to buses, ends at 7:00 pm, similar to 
Seattle. In Pittsburgh, bus riders who board in 
the downtown zone pay their fare when getting 
off the bus. Minneapolis charges a reduced $0.50 
fare within downtown.

•	 Transfers: All of the peers allow some form of 
free transfer except Pittsburgh, which charges 
$0.75. King County Metro paper transfers are 
not valid with other agencies; however an ORCA 
card can be used to transfer up to the dollar 
value of a single-ride or monthly pass within a 
two-hour window.

•	 Proof-of-Payment: Most peers allow proof-of-
payment boarding on their light rail systems. 
Vancouver allows all-door boarding on B-Line 
BRT vehicles, and Ottawa uses proof-of-pay-
ment on articulated and double-decker buses.

•	 Pay-on-Exit: In Pittsburgh, the only peer 
that (like Seattle) has a downtown free zone 
for buses, passengers pay their fare when 
they exit buses on trips out of downtown to 
speed boarding. 

•	 Electronic Payment Technology: The Clipper 
card in the San Francisco region (formerly 
TransLink) is an effort similar to the ORCA card 
in Seattle to coordinate fare payments and 
transfers across multiple providers.

Figure 5-18 Fare Cost Comparison, 2010 *

The figure illustrates the cost range of both single-ride fares (top) 
and monthly passes (bottom), including both bus and light rail fares 
(if different), with the low end of each range typically representing 
single-zone travel and the upper-end regional trips covering multiple 
zones. The figure does not include Central Link’s distance-based 
fares, as low as $1.75 per trip or a $63 monthly pass.

* Reflects fare increases for both King County Metro and RTD in 
Denver as of January 1, 2011. 
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FIGURE 5-19 COMPARISON OF FARE STRUCTURES

City
Fare Structure 

(# of Zones) Free Zones Transfer Policy
Proof-of-Payment and 

Pay-on-Exit Policies
Time-Based Surcharge/ 

Discount
Electronic Payment 

Technology
SEATTLE: King County Metro 

Buses 
Zonal (2 zones), City of 
Seattle is one zone

Ride Free Area,  
6 am - 7 pm

King County Metro: Free 
– 2 hours; paper transfers 
valid only on Metro buses/
streetcar 

All providers: Transfers valid 
for up to two hours using 
ORCA card.

Proof-of-payment under 
evaluation on RapidRide 
A Line; pay-on-exit on out-
bound trips from downtown

Surcharge of $0.25 for 
single-zone fare during peak 
hours (6-9 am and 3-6 pm 
weekdays). Two-zone fare is 
the same as a single-zone 
fare outside of peak hours.

ORCA card

Seattle Streetcar Single Zone Does not operate within Ride 
Free Area

Proof-of-payment None ORCA card valid for transfers 
or proof-of-payment; fare 
collection is planned 

Sound Transit Buses Zonal (2 zones + intercounty) Ride Free Area,  
6 am - 7 pm

None None ORCA card

Sound Transit Central Link Distance-based None None None ORCA card
SAN FRANCISCO Flat None Free – 90 minutes; from 

BART to Muni only with 
electronic payment card

Light rail proof-of-payment None Clipper card

VANCOUVER Zonal (3 zones) None Free – 90 minutes Bus and light rail 
proof-of-payment

Single zone fare after 
6:30 pm weekdays and on 
weekends

Planned

PORTLAND Zonal (3 zones) Free Rail Zone in downtown 
and Lloyd Center district

Free - 2 hours Light rail proof-of-payment None None

DENVER Zonal (4 zones) Free 16th Ave. MallRide 
shuttle

Free – 1 hour Light rail proof-of-payment None Planned

MINNEAPOLIS Flat except downtown; based 
on local vs. express service

Reduced fare zone in 
downtown and for select 
buses on Nicollet Mall

Free – 2.5 hours, except with 
downtown zone fare

LLight rail proof-of-payment; 
pay-on-exit on some express 
trips leaving downtown or 
University of Minnesota

Peak surcharge of $0.50 
bus/light rail; $0.75 express

Go-To card

PITTSBURGH Zonal (2 zones Free Fare Zone in downtown; 
for bus, only until 7 pm

Single-zone transfer, valid 
for 3 hours: $0.75

No proof-of-payment on 
light rail. Pay-on-exit for 
outbound trips

$0.75 peak surcharge for  
T light rail

Planned but on hold

OTTAWA Flat; based on local, express, 
and rural express service

None Free – 90 minutes Light rail; articulated buses 
and double-decker buses

None Planned, 2011 (Presto card)
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GOVERNANCE
This section explores several issues related to transit 
governance in the peer cities.

Local and Regional Tradeoffs
In Portland and Minneapolis, where service is oriented 
around downtown and there is one major regional 
provider, smaller suburban jurisdictions on the fringe 
have withdrawn from the TriMet and Metro Transit 
regional service districts. This is primarily due to 
concerns about the amount of local service provided 
relative to tax revenue produced in those districts. In 
Denver, RTD provides extensive local service outside 
of Denver, notably the HOP, SKIP, JUMP circulators 
in Boulder. In both Minneapolis and San Francisco, 
where multiple providers provide regional service 
into downtown, coordination and communication are 
needed to make the transit system easy to use. 

Service Allocation Policies
As discussed in previous sections, King County Metro 
is currently required to allocate 40% of new service 
hours to the South and the East Subareas, and 20% of 
new service hours to the West Subarea, which covers 
the city of Seattle. There is no similar policy at peer 
agencies. RTD in Denver, Metro Transit in Minneapolis, 
and TriMet in Portland focus on productivity (board-
ings per hour) and cost effectiveness (subsidy per 
trip or cost per trip) standards for allocating (and 
reducing) service. For these agencies, serving transit-
dependent populations is also an important factor.1 
1  Metropolitan Council 2030 Transportation Policy Plan (see Appen-
dix M, Service Standards). RTD Service Standards, 2002. TriMet 2011 
TIP (see Frequent Service and Frequent Service Criteria Appendix).
TriMet applies seven major criteria in prioritizing its Frequent Service 
(see sidebar), and has invested in very limited new service outside its 
core network of Frequent Service bus routes and rail system for the 
last decade. Metro Transit in Minneapolis determines transit market 
areas based on a quantitative index and defines appropriate operat-

TriMet applies seven major criteria in prioritizing its 
Frequent Service (see sidebar), and has invested in 
very limited new service outside its core network of 
Frequent Service bus routes and rail system for the 
last decade. Metro Transit in Minneapolis determines 
transit market areas based on a quantitative index 
and defines appropriate operating characteristics and 
service levels for each area. 

ing characteristics and service levels for each area.

TriMet Frequent Service Criteria
In Portland, TriMet has criteria in place to guide 
expansion of its Frequent Service routes, which 
run at least every 15 minutes from 6:00 am to 
10:30 pm seven days a week (starting at 8:00 
am on weekends). The seven criteria, listed in 
the table above, were developed with a technical 
advisory committee representing local jurisdictions. 
Frequent Service expansion is prioritized in tiers 
in TriMet’s annual Transit Investment Plan. From 
about 2001 to 2005 TriMet reallocated resources 
from underperforming routes to improve service on 
these 12 routes, which serve 58% of bus ridership 
while comprising only 48% of service.

FIGURE 5-20 TRIMET FREQUENT SERVICE CRITERIA

Criterion Description Weight
Ridership productivity Projected short-term ridership productivity, 

population/employment density, major 
attractions 

40

Transit/pedestrian friendly streets Sidewalk coverage, signalized crosswalks, 
planned improvement 

20

Density of transit-dependent population and activities Areas with high proportion of low income 
residents, seniors, or persons with disabilities 

10

Regional Transportation Plan (RTP) Designation Frequent or rapid bus designation in Regional 
Transportation Plan 

10

Relationship to major transportation developments Connection to existing or proposed high-
capacity transit 

10

Land use connectivity Number of 2040 Centers served * 10
Transportation demand management Number of ECO compliant companies ** 5
Total possible score 105

Notes: * 2040 Centers refer to regional land use designations for urban centers across the Portland region. 
** ECO compliance refers to companies subject to and compliant with requirements for transportation demand management programs 
under Employee Commute Ordinances. 

Source: TriMet, 2011 TIP.  See Priority 3 of the TIP (page 5-57) and the Frequent Service Appendix (page 5-101).
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Restrictions on Other Public Providers 
Local transit agencies sometimes place restrictions 
on regional or neighboring providers to minimize 
competion for passengers or roadway space. 
For example: 
•	 In San Francisco, regional buses providing 

express or local service are not allowed to make 
local stops outside of the downtown corridor to 
prevent competition with Muni service.

•	 In Portland, C-TRAN service from neighboring 
Vancouver, WA, is allowed to operate on the 
downtown transit mall; however, C-TRAN oper-
ates only on I-5 outside of downtown and does 
not directly compete with TriMet service.

•	 In Minneapolis, Metro Transit is studying the 
bus staging requirements for regional providers, 
where peak period express bus service, often 
operated in one direction only, places extensive 
demand on constrained downtown curb and bus 
garage space.

Private Use of Curb Space
Shuttles provided by private companies and institu-
tions are common in Seattle as well as in several 
other peer cities.  In Seattle, Microsoft provides its 
employees with direct commuter service, carrying 
about 3,000 employees per day to its Redmond 
campus. The City of Seattle has established an annual 
$300 per-vehicle fee for use of exclusive shuttle 
zones throughout the city and about 50 permits are 
issued each year. 

A number of private employers in the San Francisco 
Bay Area operate private shuttles from San Francisco 
to workplaces in Silicon Valley and elsewhere in the 
region. Existing regulatory tools for the San Francisco 
Municipal Transportation Authority (SFMTA) include 
restrictions on weight and idling time (maximum 
of 5 minutes), and the explicit authority over use 
of transit stops by non-Muni vehicles. The City also 
allows shuttle zones to be created for a one-time 
fee to cover striping costs; these are mostly in the 
downtown area. However, private shuttles have been 
using bus zones informally without the required 
permission. In June 2009, providers implemented a 
voluntary “Muni First” pilot to reduce conflicts with 
public transit vehicles by minimizing loading time 
in stop zones. This approach also aims to reduce 
neighborhood impacts from staging/idling. 

While San Francisco’s own regulations can require or 
allow shuttles as a condition of development approval 
or as part of a commuter benefits program, shuttle 
activity in the city is also affected by ordinances of 
other jurisdictions in the region. The SFMTA is consid-
ering options that would help fund a dedicated staff 
position to focus on the shuttles and lead develop-
ment of operating guidelines and coordination efforts, 
including possible shuttle consolidation between 
employers. This voluntary “Muni Partners” program 
could have basic and enhanced tiers with different 
fees for different levels of operation. Providers would 
receive Muni Partner stickers to identify vehicles and 
assist with increased enforcement of restrictions for 
vehicles not participating in the program.2

2 San Francisco County Transportation Authority, Strategic Analysis 
Report: The Role of Shuttle Services in San Francisco’s Transporta-
tion System, June 2010

: 

Microsoft Connector employee shuttles use two leased bus 
bays at Overlake Transit Center near the Microsoft Campus, 
which is also served by Metro and Sound Transit buses. Con-
nector buses use 3-minute passenger loading zones to pick up 
and drop off passengers in Seattle but by city ordinance are 
not allowed to share Metro stops.
Images from Nelson\Nygaard
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DOWNTOWN CIRCULATION  
AND SERVICE 
CONFIGURATION
Transit circulation in downtown Seattle is constrained 
by water to the west, steep grades and the I-5 
freeway to the east, and changes in orientation of 
the street grid. Most buses use either the Third 
Avenue Busway or the downtown transit tunnel, 
where Central Link light rail has operated since 2009. 
Trolley buses provide most of the east-west service in 
downtown, which operates on several sets of streets 
that intersect with the transit tunnel. 

Most of the peer cities use one or more circulation 
models that could be applied to enhance downtown 
transit circulation in Seattle. The future of downtown 
transit circulation and throughput is a critical element 
of this plan. Downtown transit demand will continue 
to grow as the city grows, straining downtown 
streets, particularly since transit tunnel capacity 
for bus throughput will decrease and eventually be 
eliminated as Link light rail expands. Furthermore, 
a transparent and highly usable downtown system 
will be essential for the city to meet its livability and 
carbon neutrality goals.

The peer cities use a range of service configurations 
and policies to enhance downtown transit: 
•	 Service oriented around a linear downtown 

transit facility. This model is used in Seattle 
as well as Denver, Ottawa, Portland, and 
San Francisco. 

•	 Concentrated transit service on a few streets, 
providing dedicated transit lanes and/or traffic 
signal priority. This is the primary approach 
used by Metro Transit in Minneapolis-St. Paul 

and is complementary with downtown transit 
facilities.

•	 Concentrated transit service at hubs on the 
perimeter of downtown. Denver takes this 
approach in conjunction with its transit mall, and 
San Francisco’s Transbay Terminal, now being 
redeveloped, (see page 5-26) also performs 
this function. Minneapolis had planned a similar 
approach for regional bus service on the Nicollet 
Mall, although it was not implemented.

•	 Light rail lines (or other high capacity/high 
speed transit services) intersecting each other 
or concentrated bus corridors, such as transit 
malls through downtown. Portland, Denver, 
Minneapolis, and Vancouver have employed this 
strategy. Vancouver’s planned UBC line and San 
Francisco’s planned Central Subway also take 
this approach.

•	 Free downtown circulation. Seattle as well as 
Denver, Minneapolis, Pittsburgh, and Portland 
have some form of free transit service in 
downtown. To address fare evasion and security 
concerns related to this policy, Seattle’s and 
Pittsburgh’s zones only operate until 7:00 pm 
and Portland recently converted its fareless zone 
to a rail-only free zone.

These service characteristics are discussed below for 
several of the peer cities: 
•	 Denver’s downtown transit service is organized 

around the 16th Street Transit/Pedestrian Mall 
(Figure 5-8), where a free bus shuttle runs 
as often as every two minutes during peak 
hours, connecting underground bus stations at 
each end of the mall (Union and Civic Center 
Stations). A light rail loop and additional bus ser-
vice (at Market Street Station) intersect the mall 

between the two bookend stations. As described 
on page 5-26, Denver’s historic Union Station is 
being redeveloped into a multimodal transit hub 
that will improve connections between the Mall 
Shuttle and include a new downtown circulator 
service.

•	 Portland’s Transit Mall (Figure 5-7) runs along 
Fifth and Sixth Avenues in downtown. It was 
reconstructed to include a north-south light 
rail line, intersecting with east-west light rail 
service. Buses and light rail share two lanes 
on the mall, which has one lane for cars and 
bicycles, with skip-stop operations and four sets 
of stops. In conjunction with the redesigned mall 
and north-south light rail, TriMet reduced bus 
volumes to minimize their impact on street life. 
It also increased bus stop spacing and eliminated 
free bus service in downtown to improve bus 
operating speeds. East-west frequent bus 
corridors intersect with the transit mall but do 
not turn onto it, decreasing bus volumes on the 
mall and improving east-west circulation. Traffic 
and bicycles are also allowed on the Transit Mall, 
providing activity throughout the day.

•	 San Francisco’s Market Street (Figure 5-5) is 
the focus of downtown transit service. It is a 
trunk for Muni motor and trolley buses on the 
surface and light rail in a subway, as well as 
BART regional rail also running in a subway. 
Transit vehicles run in transit priority lanes on 
Market Street and adjacent Mission Street. 
However, violations frequently prevent buses 
and streetcars from loading and off-loading 
passengers on boarding islands in coordination 
with signal timing. This is a major source of 
transit delay. San Francisco recently conducted a 

http://trimet.org/portlandmall/index.htm
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pilot in which it forced cars to turn off of Market 
Street at two locations, resulting in significant 
declines in private vehicles and a 5% increase 
in transit speeds. San Francisco is also building 
a north-south Central Subway under Market 
Street and redeveloping the regional Transbay 
Transit Center (see page 5-26).

•	 In downtown Minneapolis, local buses are con-
centrated on the Nicollet Transit/Pedestrian Mall 
through downtown. Regional express services 
were recently shifted off of Nicollet Mall onto 
adjacent Marquette and Second Avenues, which 
were each expanded from single to dual transit-
only lanes. The Hiawatha light rail line intersects 
these facilities, and select buses are free 
along the Nicollet Mall in addition to a broader 
discounted fare zone. A map of Minneapolis’s 
downtown service is included as Figure 5-21.

•	 In Vancouver, BC, the Canada line provides a 
north-south service through downtown, while 
the planned UBC high-capacity transit line 
(mode to be determined) will provide a high-
capacity east-west link connecting to the Expo 
and Millenium light rail lines (see Figure 5-6). 

FIGURE 5-21  MINNEAPOLIS DOWNTOWN TRANSIT SERVICE
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Downtown MinneapolisDowntown Minneapolis
Routes serving downtown
Buses travel mainly on the streets listed, but may
also travel on other streets.

These routes operate in
downtown throughout the day
Routes that travel in roughly the same direction 
are grouped by color.

Downtown Minneapolis 
Express/Limited-Stop Routes
Route Arrives via Leaves via
39 7th St 8th St
50 4th St 4th St
55 5th St 5th St
59 Nicollet Mall Nicollet Mall
94 4th St 6th St
133 2nd Ave S Marquette
134 7th St 6th St
135 2nd Ave S Marquette
141 Hennepin Ave Hennepin Ave
144 7th St 6th St
146 2nd Ave S Marquette
156 2nd Ave S Marquette
250 Marquette 2nd Ave S
260 Marquette 2nd Ave S
261 Marquette 2nd Ave S
264 Marquette 2nd Ave S
270 Marquette 2nd Ave S
288 Marquette 2nd Ave S
353 7th St 6th St
355 7th St 6th St
365 7th St 6th St
375 7th St 6th St
452 7th St 6th St
460 2nd Ave S Marquette
464 2nd Ave S Marquette
465 2nd Ave S Marquette
467 2nd Ave S Marquette
470 2nd Ave S Marquette
472 2nd Ave S Marquette
476 2nd Ave S Marquette
477 2nd Ave S Marquette
478 2nd Ave S Marquette
479 2nd Ave S Marquette
490 2nd Ave S Marquette
535 2nd Ave S Marquette
552 2nd Ave S Marquette
553 2nd Ave S Marquette
554 2nd Ave S Marquette
558 2nd Ave S Marquette
568 Nicollet Mall Nicollet Mall
576 2nd Ave S Marquette
578 2nd Ave S Marquette
587 2nd Ave S Marquette
589 2nd Ave S Marquette
597 2nd Ave S Marquette
643 6th St 9th St
649 6th St 9th St
663 6th St 9th St
664 2nd Ave S Marquette
665 2nd Ave S Marquette
667 2nd Ave S Marquette
668 2nd Ave S Marquette
670 2nd Ave S Marquette
671 2nd Ave S Marquette
672 2nd Ave S Marquette
673 2nd Ave S Marquette
674 2nd Ave S Marquette
675 2nd Ave S Marquette
677 2nd Ave S Marquette
679 RampA/7 th St  —

Transit Center
680 2nd Ave S Marquette
684 2nd Ave S Marquette
685 2nd Ave S Marquette
690 2nd Ave S Marquette

Downtown Minneapolis 
Express/Limited-Stop Routes
Route Arrives via Leaves via
691 2nd Ave S —
697 2nd Ave S Marquette
698 2nd Ave S Marquette
699 2nd Ave S Marquette
721 6th St 7th St
724 6th St 7th St
742 2nd Ave S Marquette
747 2nd Ave S Marquette
755 8th St 7th St
756 2nd Ave S Marquette
758 6th St 7th St
760 Marquette 2nd Ave S
761 Marquette 2nd Ave S
762 Marquette 2nd Ave S
763 Marquette 2nd Ave S
764 6th St 7th St
765 Marquette 2nd Ave S
766 Marquette 2nd Ave S
767 Marquette 2nd Ave S
772 2nd Ave S Marquette
774 — Marquette
776 2nd Ave S Marquette
777 2nd Ave S Marquette
780-784 Marquette 2nd Ave S
790 2nd Ave S Marquette
793 2nd Ave S Marquette
795 — Marquette
824 Marquette 2nd Ave S
825 Marquette 2nd Ave S
850 Marquette 2nd Ave S
852 Marquette 2nd Ave S
854 Marquette 2nd Ave S
856 RampB/5th St  RampB/5th St 

Transit Center Transit Center
888 Target Field Station Target Field Station
889 — 2nd Ave S 

Downtown Minneapolis
Local Routes
Route Northbound via Southbound via
4 Hennepin Hennepin
6 Hennepin Hennepin
10 Nicollet Mall Nicollet Mall
11 Nicollet Mall Nicollet Mall
12 Hennepin Hennepin
17 Nicollet Mall Nicollet Mall
18 Nicollet Mall Nicollet Mall
25 Nicollet Mall Nicollet Mall
61 Hennepin Hennepin

Route Eastbound via Westbound via 
3 4th St 4th St
5 8th St 7th St
7 4th St 4th St
9 8th St 9th St
14 6th St 7th St, Hennepin
16 4th St 4th St
19 8th St 7th St
20 10th St 9th St
22 8th St 7th St

Most express buses serve stops – organized by
letters – on Marquette and 2nd avenues. Letters 
next to street names above indicate which stops
these buses serve.
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Bus Routes: 133, 135, 146, 
156, 460, 464, 465, 467, 470, 
472, 476, 477, 478, 479, 490, 
491, 554, 568, 587, 665, 670, 
675, 677, 684, 698, 755, 756, 
758, 764

5

Target Field Station

Downtown Zone Limit
Ride in the Downtown Zone for 50¢
(transfers not available). Board any 
bus or train going the direction you 
want to go.

Downtown Zone Limit
Ride in the Downtown Zone for 50¢
(transfers not available). Board any 
bus or train going the direction you 
want to go.

Downtown Zone Limit
Ride in the Downtown Zone for 50¢
(transfers not available). Board any 
bus or train going the direction you 
want to go.
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Downtown MinneapolisDowntown Minneapolis
Routes serving downtown
Buses travel mainly on the streets listed, but may
also travel on other streets.

These routes operate in
downtown throughout the day
Routes that travel in roughly the same direction 
are grouped by color.

Downtown Minneapolis 
Express/Limited-Stop Routes
Route Arrives via Leaves via
39 7th St 8th St
50 4th St 4th St
55 5th St 5th St
59 Nicollet Mall Nicollet Mall
94 4th St 6th St
133 2nd Ave S Marquette
134 7th St 6th St
135 2nd Ave S Marquette
141 Hennepin Ave Hennepin Ave
144 7th St 6th St
146 2nd Ave S Marquette
156 2nd Ave S Marquette
250 Marquette 2nd Ave S
260 Marquette 2nd Ave S
261 Marquette 2nd Ave S
264 Marquette 2nd Ave S
270 Marquette 2nd Ave S
288 Marquette 2nd Ave S
353 7th St 6th St
355 7th St 6th St
365 7th St 6th St
375 7th St 6th St
452 7th St 6th St
460 2nd Ave S Marquette
464 2nd Ave S Marquette
465 2nd Ave S Marquette
467 2nd Ave S Marquette
470 2nd Ave S Marquette
472 2nd Ave S Marquette
476 2nd Ave S Marquette
477 2nd Ave S Marquette
478 2nd Ave S Marquette
479 2nd Ave S Marquette
490 2nd Ave S Marquette
535 2nd Ave S Marquette
552 2nd Ave S Marquette
553 2nd Ave S Marquette
554 2nd Ave S Marquette
558 2nd Ave S Marquette
568 Nicollet Mall Nicollet Mall
576 2nd Ave S Marquette
578 2nd Ave S Marquette
587 2nd Ave S Marquette
589 2nd Ave S Marquette
597 2nd Ave S Marquette
643 6th St 9th St
649 6th St 9th St
663 6th St 9th St
664 2nd Ave S Marquette
665 2nd Ave S Marquette
667 2nd Ave S Marquette
668 2nd Ave S Marquette
670 2nd Ave S Marquette
671 2nd Ave S Marquette
672 2nd Ave S Marquette
673 2nd Ave S Marquette
674 2nd Ave S Marquette
675 2nd Ave S Marquette
677 2nd Ave S Marquette
679 RampA/7 th St  —

Transit Center
680 2nd Ave S Marquette
684 2nd Ave S Marquette
685 2nd Ave S Marquette
690 2nd Ave S Marquette

Downtown Minneapolis 
Express/Limited-Stop Routes
Route Arrives via Leaves via
691 2nd Ave S —
697 2nd Ave S Marquette
698 2nd Ave S Marquette
699 2nd Ave S Marquette
721 6th St 7th St
724 6th St 7th St
742 2nd Ave S Marquette
747 2nd Ave S Marquette
755 8th St 7th St
756 2nd Ave S Marquette
758 6th St 7th St
760 Marquette 2nd Ave S
761 Marquette 2nd Ave S
762 Marquette 2nd Ave S
763 Marquette 2nd Ave S
764 6th St 7th St
765 Marquette 2nd Ave S
766 Marquette 2nd Ave S
767 Marquette 2nd Ave S
772 2nd Ave S Marquette
774 — Marquette
776 2nd Ave S Marquette
777 2nd Ave S Marquette
780-784 Marquette 2nd Ave S
790 2nd Ave S Marquette
793 2nd Ave S Marquette
795 — Marquette
824 Marquette 2nd Ave S
825 Marquette 2nd Ave S
850 Marquette 2nd Ave S
852 Marquette 2nd Ave S
854 Marquette 2nd Ave S
856 RampB/5th St  RampB/5th St 

Transit Center Transit Center
888 Target Field Station Target Field Station
889 — 2nd Ave S 

Downtown Minneapolis
Local Routes
Route Northbound via Southbound via
4 Hennepin Hennepin
6 Hennepin Hennepin
10 Nicollet Mall Nicollet Mall
11 Nicollet Mall Nicollet Mall
12 Hennepin Hennepin
17 Nicollet Mall Nicollet Mall
18 Nicollet Mall Nicollet Mall
25 Nicollet Mall Nicollet Mall
61 Hennepin Hennepin

Route Eastbound via Westbound via 
3 4th St 4th St
5 8th St 7th St
7 4th St 4th St
9 8th St 9th St
14 6th St 7th St, Hennepin
16 4th St 4th St
19 8th St 7th St
20 10th St 9th St
22 8th St 7th St

Most express buses serve stops – organized by
letters – on Marquette and 2nd avenues. Letters 
next to street names above indicate which stops
these buses serve.
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Partial listing of express routes and stop locations 
on 2nd and Marquette Avenues, from Minneapolis 
Downtown Transit Map, with letters corresponding to 
locations on the map.

http://www.metrotransit.org/marquette-and-2nd-avenues.aspx
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Transit and Non-Motorized  
Commute Mode Shares and  
Downtown Parking Rates
Seattle has the fifth highest share of public transit 
commute trips among the peer cities and the third 
highest share among the U.S. peers. As shown in 
Figure 5-22, only a few cities, including Seattle, 
achieved an increase in public transit mode share for 
commute trips between 2000 and 2006-2008. One 
factor in Seattle’s transit mode share may be high 
daily parking rates, equivalent to San Francisco, as 
shown in Figure 5-23. 

The transit commute share is likely higher within 
downtown employment districts. For example, a 
survey of Denver downtown employees found that 
48% used transit to get to work “most days,” while 
44% used transit on the day of the survey.

Most cities also increased non-motorized transpor-
tation (walk/bike) mode share, with the third largest 
increase occurring in Seattle. 

FIGURE 5-22 COMMUTE MODE SHARE FOR PEER CITIES

Seattle
San 

Francisco Vancouver Ottawa Pittsburgh Minneapolis Portland Denver
Public Transit
2000 1 17.6% 31.1% 17.0% 21.0% 20.5% 14.6% 12.3% 8.4%
2006-2008 
(Average) 2 18.1% 31.9% 25% 22% 20.1% 13.5% 12.2% 8.2%

% Change 0.5% 0.7% 8.0% 1.0% -0.4% -1.1% -0.1% -0.2%
# Change 3,200 7,400 26,900 8,100 -2,100 -3,900 1,000 300
Walk/Bike
2000 1 9.2% 11.3% 17.0% 10.0% 10.2% 8.5% 7.0% 5.3%
2006-2008 
(Average) 2 11.1% 12.0% 16% 10% 12.6% 10.1% 9.6% 6.0%

% Change 1.9% 0.7% -1.0% 0.0% 2.4% 1.6% 2.6% 0.7%
# Change 6,800 4,500 1,900 3,300 2,400 2,000 8,300 2,600

Data for each city includes working residents age 16 and over and reflects the principal mode used over the course of a week. Data from the 2006-
2008 American Community Survey (ACS)  provides a broader sample size than more recent annual ACS samples and offers the best comparison 
with Canadian Census data. A 4-month  transit strike affected 2001 mode share data for Vancouver and is a key factor in the high rate of increase 
between 2001 and 2006.  

Sources: (1) U.S. Census, 2000. Canadian Census, 2001. (2)  American Community Survey, 2006-2008 3-Year Average. Canadian Census, 2006. 

FIGURE 5-23 SEATTLE DOWNTOWN PARKING RATES, 2010
$25.00 
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San Francisco
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Ottawa
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Portland

Median Daily Parking Rate, 2010

Source: Colliers International, CBD Global Parking Rate Survey, 2010. Data for Min-
neapolis is from 2009 survey; data for Pittsburgh is not available.
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Integrating Transit Infrastructure Investments with Downtown Redevelopment:  
Denver Union Station and San Francisco Transbay Transit Center

FIGURE 5-24 DENVER UNION STATION REDEVELOPMENT PLAN

Denver and San Francisco are undertaking ambitious transformations of key downtown transit facilities as part of 
integrated development plans, managed by special-purpose authorities that oversee funding and construction.

FIGURE 5-25 SAN FRANCISCO TRANSBAY  
TRANSIT CENTER 
REDEVELOPMENT PLAN

The Transbay Center will include: (1) Transit Center, 
(2) Temporary Terminal, (3) Bus Ramps to Bay 
Bridge, (4) Folsom Street, (5) Redevelopment Area, 
(6) CalTrain Extension/High-Speed Rail, (7) Bus 
Storage Facilities.
Source: http://transbaycenter.org

•	  San Francisco Transbay Transit Center: The 1939 
Transbay Terminal was built to handle a peak rate of 
17,000 commuters per 20 minutes arriving on trains 
over the San Francisco-Oakland Bay Bridge. It served 
only regional bus connections after 1959 and was 
demolished in April 2010. Shown in Figure 5-25, the 
first phase of the redevelopment project is a five-story 
transit center with one above-grade bus level, a 
ground-floor concourse, and two below-grade rail lev-
els serving Caltrain commuter rail and future California 
High Speed Rail. A five acre park is planned on top 
of the facility, on the site of the temporary terminal. 
Additional transit infrastructure includes bus ramps 
connecting to the Bay Bridge and bus storage facilities 
to house regional express buses during off-peak hours. 
The project is envisioned as the centerpiece of a 
mixed-use neighborhood oriented to Folsom Street in 
San Francisco’s South of Market district. The total cost 
of the project is $4.2 billion, including the 1.3-mile rail 
extension from the existing CalTrain terminal.

•	 Denver Union Station: Denver is redeveloping 
its historic Union Station into a multimodal 
transportation hub as part of its $6.7 billion 
FasTracks program. The redevelopment will 
create transit infrastructure that supports the 
dense urban center Denver envisions around the 
station. The project includes mixed-use redevel-
opment around the station, a below-grade bus 
station that will allow vertical transfers between 
modes, and several public spaces that will 
connect each part of the development. Transit 
elements of the project include the underground 
bus station with 22 bays, replacing the exist-
ing Market Street Station; relocated light rail 
platforms adjacent to new stops for the 16th 
Street Mall Shuttle; a new downtown circulator 
service that uses the underground bus station; 
and a commuter rail hall and eight at-grade rail 
tracks to accommodate RTD commuter rail, 
Amtrak, and Ski Train services.

Source: http://www.denverunionstation.org

http://transbaycenter.org
http://www.denverunionstation.org/
http://www.denverunionstation.org
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SYSTEM BRANDING  
AND LEGIBILITY
System information provided by transit agencies is transit’s public face. It 
helps residents and visitors understand transit routes and modes across 
a city or region as a coherent system for getting around. Agencies are 
deploying increasingly interactive trip planning tools and maps and visually 
branding their systems to make them more legible and easy to use. One 
of the biggest barriers to providing and marketing transit in a region with 
multiple providers is that information is often organized by agency and/or 
mode instead of from a passenger-centric point of view.

Trip Planning Tools
Trip planners are one of the primary tools that passengers can use to 
learn how to reach a destination on transit. Nearly all the agencies in  
this review feature trip planning tools prominently on their website home 
pages, and all the agencies make route information available to tools such  
as Google Maps for easy comparison of trips by transit, driving, walking, 
and, in several cases, biking. In Seattle, King County Metro’s regional 
trip planner provides text-based directions and trip planning for transit 
providers in the region; however, interactive system maps would enhance 
the existing trip planner and would be easier to use than the current large 
format system map. Features from other agencies’ trip planners as well as 
Google and Bing Maps that could enhance trip planning in Seattle include: 
•	 Integrating interactive maps into trip planners, to show overall trips 

and walking routes at origins/destinations. TriMet in Portland allows 
trip plans to be created by clicking on a location on its interactive 
system map (Figure 5-26).

•	 Integrating interactive maps with searches for routes, stops, landmarks, 
park and rides, and other information. Metro Transit in Minneapolis 
markets searches as a “Services Finder” directly on its home page.

•	 Providing the capability to look up popular destinations from within 
the Metro trip planner, as for most of the other peers (e.g. Denver, 
Minneapolis, Ottawa, San Francisco, and Vancouver). Currently these 
are listed on the Destinations tab of the Metro website and can be 
used to initiate a trip plan.

•	 Improving visual presentation of trip plans with graphical symbols that 
identify each transit or other travel mode segment in a trip.

 FIGURE 5-27  SAN FRANCISCO BAY AREA 511.ORG REGIONAL TRANSIT WEBSITE

FIGURE 5-26  PORTLAND (TRIMET) INTERACTIVE SYSTEM MAP

The peer region most comparable 
to Seattle in terms of the number 
of separate transit agencies is the 
San Francisco Bay Area. There, 
the regional 511.org transit 
information website, operated by 
its regional transportation plan-
ning agency (MTC), provides a 
regional trip planner with inter-
active maps and a comprehensive 
transit information portal. 
Source: http://transit.511.org

In Portland, TriMet’s interac-
tive system map integrates trip 
planning, searches, and route 
information.
Source: http://ride.trimet.org/

http://transit.511.org/
http://ride.trimet.org/
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Schedule and Route Information
Clarity and organization of schedules and maps for 
individual routes is also important for more detailed 
trip planning and transit usability. Potential models for 
improving this information in Seattle include: 
•	 Improving organization of the King County 

Metro Transit website. For example, searching 
for routes, stops, or schedules by location is 
accessed under the “Ride Metro” tab or directly 
from the trip planner. The “Destinations” tab 
lists routes by neighborhood as well as popular 
destinations that could be used in trip planning. 
Schedules and route maps can only be accessed 
by route number on the Metro home page.

•	 Interactive schedules that, as in Denver, allow 
users to easily create and print a subset of stops 
and departure/arrival time frames. Denver’s 
route numbering scheme is clearly explained, 
and the the available information about each 
route is listed in an easy-to-read format.

•	 Route maps with numbered timepoints that 
match schedule listings improve their usability, 
such as in Minneapolis (Figure 5-28). Showing 
cross-streets and connecting routes makes the 
maps more useful for orientation.

 

FIGURE 5-28 MINNEAPOLIS SAMPLE TRANSIT ROUTE MAP AND SCHEDULE
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Effective 9/11/10

metrotransit.org 
612-373-3333

Northbound - Weekday
from Edina and south Minneapolis to U of M via downtown Minneapolis

 22 21 20 19 18 17 16 15 14 13 12 11 10 8   7 6 4 2

AM
 6U - - - - 4:22 - - 4:29 4:34 4:37 4:40 4:45 4:48 - 4:54 5:01 - 5:08 5:12 5:15
 6U - - - - 4:58 - 5:06 - 5:12 5:15 5:18 5:23 5:26 5:30 - - - 5:36 5:40 5:43
 6 - - - - 5:09 - - 5:16 5:21 5:24 5:27 5:32 5:35 5:39 - - 5:44 - - -

 6U - - - - 5:21 - 5:29 - 5:36 5:39 5:43 5:48 5:51 6:02 - - - 6:09 6:13 6:16
 6 - - 5:30 5:34 5:41 - - 5:49 5:55 5:58 6:02 6:07 6:10 6:15 - - 6:20 - - -

 6U - - - - 5:50 5:56 6:03 - 6:10 6:13 6:18 6:23 6:27 6:32 - - - 6:39 6:43 6:46
 6 - - 5:57 6:01 6:08 - - 6:16 6:22 6:25 6:30 6:35 6:39 6:44 - - 6:49 - - -
 6 - - - - 6:16 - 6:25 - 6:32 6:35 6:40 6:45 6:49 6:54 - - 6:59 - - -

 6U 6:02 6:09 6:13 6:17 6:24 - - 6:32 6:39 6:42 6:47 6:53 6:57 7:02 - - - 7:09 7:14 7:17
 6 - - - - 6:27 6:34 6:41 - 6:49 6:52 6:57 7:03 7:07 7:13 - - 7:19 - - -

 6U - - - - 6:43 - - 6:52 6:59 7:02 7:07 7:13 7:17 7:23 - - - 7:31 7:36 7:39
 6 - - 6:40 6:44 6:51 - 7:00 - 7:08 7:11 7:16 7:22 7:26 7:32 - - 7:38 - - -

 6U - - - - 6:59 - - 7:08 7:15 7:18 7:23 7:29 7:34 7:40 - - - 7:49 7:54 7:57
 6 - - - - 6:59 7:06 7:13 - 7:21 7:24 7:29 7:35 7:40 7:46 - - 7:52 - - -
 6 - - 6:59 7:03 7:10 - - 7:19 7:26 7:29 7:34 7:40 7:45 7:51 - - 7:57 - - -

 6U - - - - 7:15 - 7:24 - 7:32 7:35 7:40 7:46 7:51 7:57 - - - 8:06 8:11 8:14
 6 7:00 7:07 7:11 7:15 7:22 - - 7:31 7:38 7:41 7:46 7:52 7:57 8:03 - - 8:09 - - -

 6U - - - - 7:23 7:30 7:37 - 7:45 7:48 7:53 7:59 8:04 8:10 - - - 8:19 8:25 8:28
 6 - - 7:23 7:27 7:34 - - 7:43 7:50 7:53 7:58 8:04 8:09 8:15 - - 8:21 - - -

 6U - - - - - - - - - 8:01 8:06 8:12 8:17 8:23 - - - 8:32 8:38 8:41
 6 - - - - 7:48 - 7:58 - 8:06 8:09 8:14 8:20 8:25 8:31 - - 8:37 - - -

 6U 7:32 7:39 7:43 7:47 7:55 - - 8:04 8:11 8:14 8:19 8:25 8:30 8:36 - - - 8:45 8:51 8:54
 6 - - - - 7:57 8:04 8:11 - 8:19 8:22 8:27 8:33 8:38 8:44 - - 8:49 - - -

 6U - - 7:59 8:03 8:11 - - 8:20 8:27 8:30 8:35 8:41 8:46 8:52 - - - 9:00 9:06 9:09
 6 - - - - 8:19 - 8:29 - 8:36 8:39 8:44 8:49 8:54 9:00 - - 9:05 - - -

 6U - - 8:18 8:22 8:30 - - 8:38 8:44 8:47 8:52 8:57 9:02 9:08 - - - 9:15 9:21 9:24
 6 - - - - 8:31 8:38 8:45 - 8:52 8:55 9:00 9:05 9:10 9:16 - - 9:21 - - -

 6U - - 8:34 8:38 8:46 - - 8:54 9:00 9:03 9:08 9:13 9:18 9:24 - - - 9:31 9:37 9:40
 6 - - - - 8:51 - 9:01 - 9:08 9:11 9:16 9:21 9:26 9:32 - - 9:37 - - -

 6U - - 8:50 8:54 9:02 - - 9:10 9:16 9:19 9:24 9:29 9:34 9:40 - - - 9:47 9:53 9:56
 6 - - - - 9:05 9:12 9:19 - 9:26 9:29 9:34 9:39 9:44 9:50 - - 9:55 - - -

 6U - - 9:10 9:14 9:22 - - 9:30 9:36 9:39 9:44 9:49 9:54 10:00 - - - 10:07 10:13 10:16
 6 - - - - 9:29 - 9:39 - 9:46 9:49 9:54 9:59 10:04 10:10 - - 10:15 - - -

 6U - - 9:30 9:34 9:42 - - 9:50 9:56 9:59 10:04 10:09 10:14 10:20 - - - 10:27 10:33 10:36
 6 - - - - 9:49 - 9:59 - 10:06 10:09 10:14 10:19 10:24 10:30 - - 10:35 - - -
 6 - - 9:50 9:54 10:02 - - 10:10 10:16 10:19 10:24 10:29 10:34 10:40 - - 10:45 - - -

 6U - - - - 10:05 10:12 10:19 - 10:26 10:29 10:34 10:39 10:44 10:50 - - - 10:57 11:03 11:06
 6 - - - - - - - - - 10:41 10:46 10:51 10:56 11:02 - - 11:07 - - -
 6 - - 10:19 10:23 10:31 - - 10:40 10:46 10:49 10:54 10:59 11:04 11:10 - - 11:15 - - -

 6U - - - - 10:38 - 10:48 - 10:56 10:59 11:04 11:09 11:14 11:20 - - - 11:27 11:33 11:36
 6 - - - - - - - - - 11:11 11:16 11:21 11:26 11:32 - - 11:37 - - -
 6 - - 10:49 10:53 11:01 - - 11:10 11:16 11:19 11:24 11:29 11:34 11:40 - - 11:45 - - -

 6U - - - - 11:04 11:11 11:18 - 11:26 11:29 11:34 11:39 11:44 11:50 - - - 11:57 12:03 12:06
 6 - - - - - - - - - 11:41 11:46 11:51 11:56 12:02 - - 12:07 - - -
 6 - - 11:18 11:22 11:31 - - 11:40 11:46 11:49 11:54 11:59 12:04 12:10 - - 12:15 - - -

 6U - - - - 11:38 - 11:48 - 11:56 11:59 12:04 12:09 12:14 12:20 - - - 12:27 12:33 12:36
 6 - - 11:41 11:45 11:54 - - 12:03 12:09 12:12 12:17 12:22 12:27 12:33 - - 12:38 - - -

PM
 6 - - - - - - - - - - 12:25 12:30 12:35 12:41 - - 12:46 - - -

 6U - - - - 12:03 12:11 12:18 - 12:26 12:29 12:34 12:39 12:44 12:50 - - - 12:57 1:03 1:06
 6 - - 12:08 12:12 12:21 - - 12:30 12:36 12:39 12:44 12:49 12:54 1:00 - - 1:05 - - -
 6 - - - - - - - - - - 12:54 12:59 1:04 1:10 - - 1:15 - - -

 6U - - - - 12:32 - 12:43 - 12:51 12:54 12:59 1:04 1:09 1:15 - - - 1:22 1:28 1:31

Local
Bus Route 6  

Schedule
Page 1 of 5

Effective 11/6/2010 metrotransit.org   612-373-3333 Continued on page 2
Source: Metro Transit

http://www.rtd-denver.com/Bus_schedules.shtml
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Branding of Frequent Service Routes
One attraction of rail transit for passengers is an 
expectation of frequent service and confidence in the 
route that it will follow. Minneapolis and Portland have 
created branded frequent service route networks to 
convey this expectation for transit service (bus and 
rail) that operates every 15 minutes or better, seven 
days a week, making it possible for riders to use 
transit without consulting a schedule. These routes 
help create a legible, high-quality core system whose 
coverage extends beyond rail or other high-speed 
lines (e.g., BRT or Rapid Bus). The red “hi-frequency” 
graphic is branded on the service map (Figure 5-29); 
bus stop signs (shown below); and schedules and 
route maps (Figure 5-28).

Downtown Wayfinding
While King County Metro’s downtown transit map 
and signage helps explain transit operations in 
downtown Seattle, Metro could draw on downtown 
wayfinding techniques used with stop-skip operations 
on transit corridors in Minneapolis (see Figure 5-21) 
and Portland. Sets of stops are assigned a letter and 
routes are organized into groups that stop at common 
locations. The letters are shown on downtown transit 
maps to allow passengers to find the closest stop 
location for their route.  

HI-FREQUENCY
PROMISE

Service every 
15 minutes 
(or better)

Weekdays:
6 a.m. to 7 p.m.

Saturdays: 
9 a.m. to 6 p.m.

Route & Schedule
Information 

612-373-3333
metrotransit.org
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This map is an overview of regional transit routes. To find a route, look for the route number 
and 
follow the matching colored line. Each route has its own color on the map (a fading line shows 
that 
the route continues non-stop to downtown). Route numbers also appear in signs above 
windshields. Each route has its own printed schedule.

The chart on the other side shows approximately how often trips operate on each route. For a 
detailed map and schedule information, refer to the printed schedule, available at Metro 
Transit 
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Hi-Frequency Service Network Colored lines show where Hi-Frequency 
service is available. 

All of routes 16, 54 and 55 (Hiawatha Line) 
offer Hi-Frequency service.

Service on these routes—5, 6, 10, 18, 19, 
21, 64, 84 and 515—continues outside the
areas shown, but operates less frequently. 
For details, see specific route schedules, visit
metrotransit.org or call 612-373-3333.

           

FIGURE 5-29 MINNEAPOLIS BRANDED FREQUENT SERVICE NETWORK MAP AND ROUTE SIGNS

Branding for frequent service routes is included 
in electronic and printed materials (top) and 
bus stop  signs (left).

Source: Metro Transit

http://www.metrotransit.org/hi-frequency-network.aspx
http://trimet.org/schedules/frequentservice.htm
http://metro.kingcounty.gov/tops/bus/psystem_map.html
http://trimet.org/portlandmall/index.htm
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CONCLUSIONS
The intent of this peer review is to highlight the 
strengths and weaknesses of transit in Seattle rela-
tive to peer cities and transit agencies. Conclusions 
that can be drawn from this comparison are 
discussed below.
•	 Use and Efficiency of Transit Service: Transit 

service in the city of Seattle is provided and used 
at a high level relative to its U.S. peers. Seattle 
has a 20% mode share and high per capita rider-
ship, though it does not reach the level of San 
Francisco, Vancouver, or Ottawa. Seattle also has 
high downtown parking rates, providing down-
town workers with a financial incentive to use 
transit, and high walking/biking commute rates 
that complement transit use. A key challenge for 
Seattle is to ensure that regional transit provid-
ers offer convenient, efficient, and easy-to-use 
service for its residents, balanced with regional 
connectivity and service goals. Additionally 
transit service should support the city’s land use 
goals, e.g., connecting urban villages. As in other 
cities, delivering on this challenge requires a 
combination of physical infrastructure, effective 
marketing and design of the transit system, and 
coordination between agencies and jurisdictions.  
Several of Seattle’s U.S. peers are making major 
investments in downtown transit infrastructure 
needed to manage transportation as their urban 
areas expand. 

•	 Trends in Transit Modes: Seattle’s transit 
system differs most significantly from its peers 
in the size of its light rail system, which is smaller 
than all of the peers except Ottawa. Like the 
Seattle region (with funding from Sound Transit 

2), all of the peers are moving forward on light 
rail system expansion—even Ottawa, best known 
for its bus transitway, is undertaking a major 
light rail initiative. These initiatives generally 
emphasize high-capacity connections to and 
through downtowns—reducing bus volumes 
on congested surface streets and providing 
competitive travel times on exclusive or priority 
rights-of-way. At the same time, most of the 
agencies are also implementing high-speed, 
high-capacity rubber-tired services, particularly 
where land use or physical constraints make light 
rail less feasible. Several have created branded, 
high-frequency core local bus networks that 
complement frequent high-capacity services, 
helping provide efficient service connecting 
neighborhoods as well as serving downtown.

•	 Cost Efficiency and Productivity: Transit at 
the regional level—particularly King County 
Metro bus service which is and will remain the 
predominant service type within Seattle—has 
below average cost efficiency (cost per hour), 
productivity (boardings per hour), and cost ef-
fectiveness (cost per boarding) compared to the 
peer group. As illustrated in Figure 5-12, service 
in Seattle (Metro Transit West Subarea) is highly 
productive and cost effective. Coordinating 
improvements between the city of Seattle and 
King County Metro that will benefit transit speed 
and reliability, particularly on core routes that 
operate on the UVTN, should increase King 
County Metro’s average operating speeds.

Light rail service in Seattle offers an opportunity 
to improve cost efficiency and reduce the re-
quired subsidy per trip by carrying more passen-
gers with a single operator on highly productive 

corridors. However, the limited duration of 
operation for Central Link precludes definitive 
comparisons with the peer group. As the Link 
system is built out in Seattle, the City and Sound 
Transit will need to balance access to service 
for Seattle’s neighborhoods with adequate stop 
spacing and sufficiently high operating speeds to 
ensure competitive regional travel times. 

•	 Fare Structure and Policies: Transit fares and 
passes in Seattle are approximately the median 
of the peer agencies, following the 25-cent fare 
increase effective January 1, 2011. However, with 
the additional 25-cent cost for travel during 
peak periods, single-zone peak fares match the 
highest fares among the peer group.

The number of providers in Seattle complicates 
ease of use and transfers between systems; 
however, the ORCA card streamlines fare 
integration and moves the region in the same 
direction as San Francisco, where there is an 
even larger number of regional providers. 

While Seattle’s downtown Ride Free Area and 
pay-on-exit policy on buses speed downtown 
boarding, the city can draw upon proof-of-
payment boarding practices used to speed 
passenger boarding on rapid bus services in 
Vancouver and articulated and double-decker 
buses in Ottawa. Seattle may also be able to 
draw from the peak-hour premium practice used 
in Minneapolis to encourage use of off-peak 
transit capacity. As the light rail and RapidRide 
networks expand and fulfill a more compre-
hensive circulation function in downtown, 
Seattle could consider eliminating the Ride Free 
Area or restricting it to services that require 
off-board payment.  
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•	 Downtown Circulation: The peer cities/agencies 
have employed multiple strategies for transit 
circulation in their downtowns. Given the unique 
challenges for transit in downtown, approaches 
that may be applied in Seattle include:

 ̗ Providing connected high-capacity/speed 
transit links and dedicated right-of-way as 
the backbone for downtown circulation.

 ̗ Coordinating major urban development and 
transit station development with these high-
speed transit connections, and using these 
projects to improve pedestrian linkages and 
connections with existing transit modes that 
serve downtown Seattle.

 ̗ Providing additional transit priority on 
key facilities to ensure efficient operating 
speeds and travel times through downtown, 
including east-west routes, and approaches 
to downtown from central neighborhoods.

•	 Private Providers: Private employer shuttles 
such as the Microsoft Connector provide transit 
service for residents, without public cost. The 
shuttles offer direct transportation to work, with 
amenities such as WiFi that allow employees 
to start working on their trip to work. In some 
cases, they provide a connection that is not well-
served by public transit. Seattle’s collaborative 
working relationship with private providers is a 
model for other cities. Nonetheless, as Seattle 
considers policies to balance private use of tran-
sit stops with public transit needs and manage 
conflicts that arise over the use of stops, it could 
look to other cities’ ongoing efforts in these 
areas, particularly those in San Francisco.

•	 System Legibility: Use of interactive maps to 
enhance trip planning capabilities, improved 
electronic and printed materials, and wayfind-
ing make information about and navigation 
of the transit system more seamless, much 
as the ORCA card improves fare integration 
across providers. 
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Image from Nelson\Nygaard.



This section seeks to clarify and simplify the decision-making 
process for selecting a mode of transit. It first identifies a few 
characteristics of “mode” that are essential to a proper under-
standing of the concept. It then describes a potential decision-
making framework for selection of a mode. Finally, it provides 
general analysis of transit modes using that framework.

This section presents a conceptual framework and does not 
represent a final decision-making tool to be used in defining 
transit modes for Seattle.
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DEFINING MODE 
Many tend to refer to transit vehicles and modes 
interchangeably; however, a transit mode consists of 
the following elements:
•	 Right-of-way design and management
•	 Stop/station design and access requirements
•	 Service model/operating plan
•	 Vehicle type

The various transit modes that can be implemented 
with these components are described below, grouped 
by the transit vehicle type used to deliver the service.

Bus Modes

Local Bus

Local bus service can be provided by a variety of 
vehicle types ranging from small cutaway vehicles to 
60-foot articulated trolley buses, depending on the 
operating environment and capacity needs of the area 
being served. Service levels on local buses do not jus-
tify right-of-way treatments or signal priority in most 
areas, but these treatments may be used at certain 
locations. Stop spacing on local bus service is typically 
shorter than other bus modes, which results in better 
access along the corridor but lower average speed 
than express bus or bus rapid transit (see below). 
Seattle is largely served by local bus service. Trolley 
buses are well-suited to Seattle’s topography, do not 
pollute, and are much quieter than diesel buses; for 
these reasons trolly buses are used on many local bus 
routes in Seattle.  Trolley technology could be used in 
a bus rapid transit application.

Express Bus

Like all bus modes, express bus service can be 
provided by different types of buses (including buses 
powered by different fuel sources as well as buses of 
different sizes, interior configurations and comfort 
levels). However, express bus is differentiated from 
other modes of bus service by its service design and, 
in many cases, by the fact that this service operates 
on highways or limited access rights-of-way. Express 
buses make few stops and generally make stops at 
major destinations or intersections rather than the 
frequent stops typical of local buses. Routes are also 
typically longer than local- or limited-stop bus routes 
(or streetcar lines), and nonstop segments are often 
located along highways or major arterial streets. Many 
express bus services run only during peak commute 
hours and tend to have a smaller, but dedicated 
ridership base.   

Bus Rapid Transit (BRT)

Bus rapid transit is the least clearly defined of transit 
modes; indeed, its definition is a matter of much 
debate among planners, advocates, and some policy 
makers. BRT can be broadly defined as “bus service 
with features designed to improve performance.” To 
improve upon ordinary buses, planners select from a 
toolbox of elements ranging from distinctly “branded” 
buses and stops to dedicated rights-of-way, and de-
pending on the extent of their application a BRT line 
might be a minor improvement over a limited-stop 
bus route or more like light rail. BRT projects might 
be said to exist along a continuum, although some 
planners and advocates have begun to group projects 
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into subcategories labeled “light” and “heavy,” 
“partial” and “full” (with the latter term reserved for 
projects featuring more aggressive treatments, such 
as dedicated right-of-way and “station-like” stops). 
King County Metro’s RapidRide could be said to fall 
into the “light” or “partial” category. BRT vehicles are 
generally either 40- or 60-foot buses, sometimes 
custom-designed to resemble rail vehicles but often 
simply painted differently from other buses. And while 
BRT typically uses diesel-powered vehicles, electric 
trolleybuses could also be used in Seattle. BRT 
provides perhaps the best example that “mode” is not 
the same as “vehicle,” as an otherwise robust BRT 
project using the same buses as local service would 
nonetheless be of another mode.

Bus rapid transit in Eugene, Oregon.

Image from Flickr user functoruser. CC license: http://creative-
commons.org/licenses/by-sa/2.0/
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Streetcar Modes

Streetcar	modes	include	a	wide	range	of	vehicle	
types,	as	well	as	varied	concepts	for	running	way	
operations	(e.g.,	mixed	traffic,	dedicated	lanes,	
or	completely	separate	right-of-way),	passenger	
amenity	offerings,	stop	spacing,	route	length,	service	
frequency,	and	other	variables.	Streetcar	vehicles	
are	generally	single-train	railcars	(not	intended	to	be	
operated	in	multi-car	trainsets)	that	operate	primar-
ily	in	a	shared	right-of-way	with	general	purpose	
vehicles.	There	is	considerable	variability	in	streetcar	
vehicle	type,	as	well	as	in	streetcar	mode.

Modern	streetcar	systems	such	as	the	Portland	
Streetcar	and	Seattle’s	South	Lake	Union	Streetcar	
operate	using	modern	vehicles	with	operations	
designed	to	serve	short	distance	circulation	
trips.		Legacy	streetcar	systems,	such	as	Toronto,	
Melbourne,	Manchester,	UK,	and	Prague	are	examples	
of	cities	that	retained	their	extensive	streetcar	or	
tram	systems.	In	these	cities,	the	vehicles	have	been	
periodically	upgraded	and	replaced	with	modern	
vehicles.	Typically,	however,	the	modern	vehicles	
operating	on	legacy	systems	are	adapted	to	the	
legacy	track	and	platform	infrastructure,	resulting	in	
narrow	vehicles	with	limitations	on	accessibility.

Streetcar	vehicle	types	include:
•	 Modern streetcar vehicles:	Modern	streetcars	

share	most	of	their	technical	characteristics	with	
modern	light	rail	vehicles;	however,	there	are	
some	exceptions.	Modern	streetcar	vehicles	are	
limited	to	a	single	car	length	(often	articulated)	
and	are	not	designed	for	multiple-trainset	
operations.	Additionally,	these	vehicles	are	
designed	for	lower	maximum	speeds;	and	have	
lower	crashworthiness	ratings.		Until	recently,	

U.S.	streetcar	providers	needed	to	acquire	
foreign	made	vehicles;	however,	with	the	help	
of	grant	funding	from	the	federal	government,	
United	Streetcar,	Inc,	in	Portland,	Oregon	is	now	
filling	orders	for	modern	vehicles	with	almost	
identical	specifications	to	those	used	in	Seattle	
and	Portland.	

•	 Vintage/Replica Trolleys:	Several	U.S.	cities	
offer	transit	service	using	vintage	trolley	cars	
dating	from	the	early-	to	mid-twentieth	century,	
or	replicas	of	those	cars.	For	over	twenty	years,	
vintage	trolley	cars	from	Melbourne,	Australia	
operated	as	the	Waterfront	Streetcar	in	Seattle.	
Vintage	and	replica	cars	feature	a	high	platform	
that	is	not	universally	accessible,	and	often	lack	
climate	control,	passenger	information	systems,	
and	other	modern	transit	vehicle	amenities.	
With	these	limitations,	these	systems	are	often	
implemented	for	limited	trip	purposes	such	as	to	
accommodate	and	encourage	tourism.	Streetcar	
lines	such	as	the	F-market	line	in	San	Francisco	
successfully	provide	a	popular	tourist	experi-
ence	and	downtown	circulation	for	visitors	and	
locals alike.

North	American	streetcar	operations	typically	fall	in	
one	of	a	few	categories:
•	 Streetcar Urban Circulators:		The	Portland	

Streetcar	and	Seattle	Streetcar	are	examples	
of	modern	streetcar	systems	built	as	urban	
circulators	in	these	systems.	Track	and	platform	
infrastructure	is	adapted	to	modern	streetcars	
that	feature	low	floors	and	wide	doors	for	easy	
boarding,	as	well	as	other	passenger	ameni-
ties.	In	Portland,	Seattle,	and	Tacoma,	modern	
streetcars	provide	urban	circulator	service	on	
short,	center-city	routes	with	frequent	stops.	In	

South Lake Union Line Streetcar.  
Image from Nelson\Nygaard
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Portland	and	Seattle,	these	streetcars	operate	
primarily	in	mixed	flow	at	low	speeds.		In	Seattle,	
the	streetcar	operates	with	signal	priority	on	
about	half	the	route	and	features	small	seg-
ments	of	exclusive	right-of-way.	In	Tacoma,	
streetcar	vehicles	are	operated	as	a	small	light	
rail	system,	primarily	in	exclusive	right-of-way	
with	substantial	passenger	platforms	and	
amenities.

•	 Streetcar Local Transit:		In	cities	such	as	
Toronto,	which	has	an	extensive	legacy	streetcar	
system,	streetcars	operate	much	like	the	local	
trolley	bus	network	does	in	Seattle.		Here	grades	
are	much	flatter,	so	steel-wheeled	vehicles	run	
on	overhead	catenary	wires	and	provide	local	
stop	service.		Toronto	streetcars	run	in	mixed	
traffic	on	arterial	streets,	have	relatively	short	
stop	spacing,	and	stop	on	demand	much	like	a	

bus	(i.e.,	they	don’t	stop	if	no	one	is	waiting	or	
has	rung	the	call	button).		In	various	parts	of	
Toronto	streetcars	also	operate	as	urban	circula-
tors	and	in	a	rapid	transit	mode	with	limited	stop	
spacing	and	dedicated	travel	lanes.

•	 Streetcar Rapid Transit:	Streetcar	network	
plans	in	Portland	and	Seattle	both	envision	the	
operation	of	modern	streetcars	on	rapid	transit	
lines,	featuring	wider	stop	spacing	and	more	
extensive	use	of	exclusive	lanes	and/or	traffic	
signal	priority.	Some	European	tram	lines	offer	
these	characteristics,	as	do	portions	of	the	San	
Francisco	MUNI	and	MBTA	(Boston)	Green	Line.	
These	two	legacy	systems	operate	on	streets,	
sometimes	in	exclusive	lanes,	and	in	exclusive	
subway	tunnels,	serving	both	urban	circulation	
functions	and	rapid	transit	functions.

FIGURE	6-1	 TOTAL	CAPACITY	BY	MODE Light Rail Modes

Light	rail	vehicles	(LRTVs)	are	somewhat	larger	
than	streetcars	(80	to	90	feet	long),	and	are	often	
coupled	together	to	form	trains	that	allow	a	train	and	
operator	to	carry	more	passengers.		LRTVs	are	also	
somewhat	faster	over	long	distances	that	streetcar	
vehicles	(with	top	speeds	of	around	65	miles	per	
hour,	compared	to	about	45	miles	per	hour),	although	
streetcars	can	accelerate	more	quickly.		LRTVs’	
greater	speed	and	capacity	make	them	an	attractive	
choice	for	longer	trunk	routes	or	regional	intercity	
services.	Light	rail	vehicles	typically	operate	in	their	
own	off-street	right-of-way,	although	they	can	and	
sometimes	do	run	in	dedicated	lanes	on	city	streets.		
Light	rail	can	be	designed	with	varying	service	goals,	
taking	on	very	different	service	attributes	depending	
on	the	market	to	be	served.		For	example,	portions	of	
the	Sound	Transit	Link	light	rail	system	will	be	built	
with	attributes	of	a	heavy	rail	system	(e.g.,	fully	exclu-
sive	and	grade-separated	right	of	way,	off-board	fare	
payment,	etc.),	providing	fast	travel	between	Puget	
Sound	cities	with	very	limited	stops.		Conversely,	Muni	
light	rail	in	San	Francisco	serves	local	in-city	trips	at	
slower	speeds	and	with	much	shorter	stop	spacing	
(similar	to	streetcar	rapid	transit	described	above).		
Here	much	of	the	system	is	comprised	of	relatively	
short	lines	operating	on	city	streets	where	there	is	
less	need	to	achieve	the	high	speeds	and	competitive	
travel	times	required	for	longer	distance	service.

Other	modes,	such	as	commuter	rail	and	metro	(a.k.a.	
subway	or	heavy	rail)	have	not	been	defined	here	
because	they	are	unlikely	candidates	for	local	use	in	
Seattle.	It	should	further	be	noted	that	“trolley	bus”	is	
not	a	mode;	rather,	it	is	a	vehicle	that	can	be	used	to	
provide	different	types	of	bus	service	(ranging	from	
local	bus	to	full	BRT).
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Service Characteristics

Transit	modes	are	defined	by	service	characteristics	
as	much	as	vehicle	type.	It	is	most	essential	that	a	
mode	match	the	needs	of	the	primary	markets	it	is	
designed	to	serve.	As	noted,	faster	modes	(light	rail	
and	express	bus)	are	considered	more	appropriate	
for	longer	alignments—and	logically	so.	However,	
express	bus	is	faster	than	local	or	limited-stop	bus	not	
because	of	faster	vehicles,	but	because	its	operational	
model	has	far	fewer	stops	compared	to	local	service.	

Similarly,	the	streetcar	rapid	transit	concept	
represents	an	acknowledgement	that	streetcar	
vehicles—which	are	typically	associated	in	North	
America	with	local-stop	service—may	be	appropriate	
in	some	corridors	where	capacity	need	falls	between	
that	provided	by	a	40	foot	bus	and	a	multicar	light	
rail	train.	The	vehicle	would	not	change,	stops	might	
be	no	more	elaborate,	and	some	elements	of	the	
right-of-way	design	might	not	change—but	other	
components	of	mode	would,	particularly	provision	of	
dedicated	right-of-way,	stop	spacing,	and	intersection	
priority	treatments.	

One	useful	way	to	think	about	mode	might	be	to	
envision	spectrums	of	characteristics	associated	with	
modes,	rather	than	well-defined	categories.	A	number	
of	such	spectrums	exist,	as	illustrated	in	Figure	6-1.		
While	this	graphic	is	for	illustrative	purposes,	it	shows	
that	partial	BRT	(like	RapidRide)	has	a	capacity	range	
closer	to	streetcar	than	“local	bus,”	while	streetcar	
rapid	transit	can	have	a	similar	capacity	to	light	rail.

As	the	illustration	suggests,	capacity	is	associated	
strongly	with	vehicle	type	(a	multi-car	light	rail	train	
may	carry	hundreds	of	passengers,	several	times	as	
many	as	a	40-foot	bus).	However,	there	is	substantial	
overlap,	particularly	between	streetcar	and	light	rail.	

Furthermore,	elements	of	mode	are	interrelated.	
Overall	capacity	is	a	function	of	both	vehicle	size	
and	number	of	vehicles,	or	frequency	of	service.	
Frequency,	in	turn,	is	a	function	of	multiple	factors	
with	varying	relationships	to	vehicle	type,	including	
demand,	operating	cost,	right-of-way	and	stop	design.

It	is	helpful	to	think	of	modes	in	terms	of	attributes	
that	are	directly	related	to	vehicle	type,	versus	those	
that	are	not.	Capacity,	speed,	and	ride	comfort	are	
strongly	associated	with	vehicle	type;	to	some	extent,	
so	is	right-of-way	(heavy	rail	vehicles,	for	example,	
are	powered	by	an	electric	third	rail	that	requires	
the	right-of-way	to	be	inaccessible	to	pedestrians,	
effectively	requiring	grade-separation).	

However,	many	elements	of	mode	exist	largely	
independently	of	vehicle	type,	and	can	be	applied	to	
multiple	vehicle	types	and	modes.	Among	these	are	
elements	contributing	to	speed	and	reliability,	two	of	
the	most	important	factors	in	transit	performance.		
It	is	proven	that	faster,	more	reliable	service	pleases	
existing	users	and	can	attract	new	riders,	if	all	other	
factors	are	equal.	Indeed,	one	of	the	strongest	
arguments	made	by	proponents	of	BRT	is	that	service	
design,	right-of-way	design	and	management,	and	
stop	design	are	each	largely	independent	of	vehicle	
type.	Various	elements	can	be	applied	with	equal	
effect	to	buses,	streetcars,	or	light	rail	vehicles.	These	
elements	include:	limited	stop	spacing;	part-time	
transit-only	lanes	to	fully	grade-separated	guide-
ways);	right-of-way	management	to	reduce	other	
sources	of	delay	(including	transit	priority	at	traffic	
signals);	and	stop	design	to	reduce	“dwell	time,”	or	
time	spent	at	stops	(including	level	and	all-door,	
prepaid	boarding).

In	thinking	about	mode,	then,	one	should	always	keep	
in	mind	the	following:
•	 “Mode”	consists	of	many	elements,	including	but	

not	limited	to	“vehicle”
•	 Modes	should	not	be	too	narrowly	defined
•	 Some	elements	are	characteristic	of	multiple	

modes,	or	are	more	or	less	independent	of	
mode	(such	as	right-of-way	management,	stop	
design, etc.)

•	 Many	elements	are	interdependent,	resulting	in	
complex	relationships	that	must	be	considered	
carefully	in	local	decision-making	processes
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PROPOSED DECISION- 
MAKING FRAMEWORK
If	a	simple	formula	for	selecting	a	mode	exists,	it	
is	this:	start	with	a	defined	set	of	local	goals	and	
objectives,	and	use	them	to	develop	performance	
measures.	Fully	grasp	the	potential	performance	of	
each	mode,	then	apply	that	understanding	to	the	
corridor	and	market	in	question,	working	toward	
service	design,	vehicle	choice,	and	right-of-way	way	
management	(rather	than	starting	with	the	latter).

Planning	exercises	should	always	begin	with	clearly	
understood	high-level	goals.	Seattle,	like	many	other	
cities,	has	transportation	and	land	use	planning	goals	
that	focus	on:
•	 Environmental	Sustainability
•	 Economic	Growth
•	 Safety	and	Security
•	 Public	Health
•	 Livable,	Walkable	Neighborhood	Design

These	goals	may	be	broad,	but	they	can	be	used	to	
develop	more	detailed	categories	of	performance	
measures,	which	may	then	be	applied	to	an	analysis	of	
different	modes.	These	categories	might	include:
•	 Passenger	Experience
•	 System	Performance
•	 Energy	Use/Emissions	Reduction
•	 Land	Use/Economic	Impacts
•	 Safety/Health	/Livability	Benefits
•	 Cost-Effectiveness	

Finally,	a	number	of	potential	performance	measures	
can	be	applied	under	each	category.	These	are	shown	
in	Figure	6-2.

Modal Choice Factors
• Passenger Experience
• System Performance
• Energy Use/Emissions Reduction
• Land Use/Economic Impacts
• Safety/Health /Livability Benefits
• Cost-Effectiveness

Cost Measures
• Operating Cost
• Capital Cost
• Total (Annualized 

Operating and 
Capital) Cost

• External (Social) 
Costs

Safety
• King (N/N)

Modes Being Considered
RUBBER-TIRE
• Local Bus
• Express Bus
• BRT
RAIL
• Streetcar Urban Circulator 
• Streetcar Rapid Transit
• Streetcar Local Transit
• Light Rail

Energy Use/ 
Emissions 
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• Operational 
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Use/Carbon 
Emissions

• Lifecycle Energy 
Use/Carbon 
Emissions

• Land Use 
Impacts

• Potential to 
Reduce Vehicle 
Miles Traveled 
(VMT)

Passenger 
Experience 
Measures

• Speed
• Reliability
• Ride Quality/ 

Comfort
• Multimodal 

Integration  
• Access (distance 

to stops and 
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• Accessibility
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Amenities
• Ease of 
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City Goal Framework
• Environmental Sustainability
• Economic Vitality
• Safety & Health Benefits
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• Parking Impacts
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FIGURE	6-2	 SAMPLE	DECISION	MAKING	PROCESS	FOR	SELECTING	A	MODE
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As	demonstrated	in	the	following	section,	even	with	a	defined	list	of	performance	
measures,	mode	selection	can	be	complicated.	Objectives	can	conflict	with	one	an-
other,	and	tradeoffs	between	modes	often	require	value-based	decisions	that	can’t	
be	quantified	in	clear	cost	or	performance	metrics.	While	such	exercises	should	take	
into	account	broader	citywide	and	systemic	concerns,	they	must	be	tailored	to	the	
specific	geographic	and	demographic	markets	in	the	corridor.	Three	markets	with	
special	relevance	to	Seattle	and	the	Transit	Master	Plan	are:
•	 Center	City	Circulation.	This	market	includes	commuters	completing	the	

“last	mile”	of	their	trips	from	elsewhere	in	the	city	and	region,	visitors	to	the	
city,	and	workers	on	their	lunch	hour,	going	to	meetings	or	running	errands,	
shopping	or	dining	after	work.	Such	travelers:
	̗ may	be	unfamiliar	with	the	system,	so	“legibility”	is	important
	̗ are	making	short	trips,	so	speed	is	less	important
	̗ may	have	a	limited	time	window	in	which	to	travel,	and	may	walk	if	the	
wait	is	too	long,	making	frequency	important	(“walk-up”	headways	are	also	
important	to	those	unfamiliar	with	the	system,	who	cannot	be	counted	on	
to	know	schedules)

•	 Commuters	to	Center	City	or	University	District.	This	market	consists	of	
regular	travelers	commuting	to	dense	centers	where	the	greatest	disincentives	
to	driving	exist.	These	riders:
	̗ are	traveling	longer	distances,	so	they	value	speed
	̗ are	better	able	to	schedule	trips,	so	frequency	is	less	important,	but	
schedule	reliability	is	important

	̗ are	more	likely	to	be	regular	users	with	a	greater	familiarity	with	and	ability	
to	navigate	the	system

•	 Neighborhood	Connections.	This	market	connects	neighborhood	mixed	use	
districts	outside	Center	City	to	each	other	and	to	Center	City:	These	riders	are:
	̗ more	likely	to	be	traveling	off-peak,	so	appreciate	frequent	all-day	service;
	̗ are	more	likely	to	be	making	multiple	trips,	so	want	reliability	and	quality	
service	connections

	̗ are	more	likely	to	be	making	cross-town	trips	that	don’t	match	service	
designed	for	commuters

	̗ travel	shorter	distances	so	are	more	concerned	with	frequency	and	direct-
ness	than	with	speed

South Lake Union Streetcar provides center city circulation service, moving people short 
distances within South Lake Union or connecting to downtown.

Source: http://www.seattlestreetcar.org/map

SLU-Streetcar-Stops112007.gif (GIF Image, 787x1140 pixels) - Scaled ... http://www.seattlestreetcar.org/img/SLU-Streetcar-Stops112007.gif

1 of 1 8/23/2010 5:09 PM
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PERFORMANCE  
MEASURE-BASED  
ANALYSIS OF MODES
In	this	section,	the	following	modes	are	compared:
•	 Local	bus
•	 Express	bus
•	 Bus	Rapid	Transit	(BRT)
•	 Streetcar	urban	circulator
•	 Streetcar	local	transit
•	 Streetcar	rapid	transit
•	 Light	Rail	Transit	(LRT,	or	simply	“light	rail”)

Again,	some	of	the	assumed	elements	of	each	mode	
are	not	necessarily	inherent	to	that	mode.	Also,	to	
prioritize	among	conflicting	measures,	it	is	important	
to	consider	geographic	and	demographic	characteris-
tics	of	the	corridor.

Passenger Experience Measures

Speed	is	a	function	of	right-of-way	design	and	man-
agement,	stop	design,	and	vehicle	specifications.	In	an	
urban	environment,	the	latter	may	be	least	important,	
as	top	speeds	can	only	be	achieved	and	can	only	make	
a	substantial	difference	over	relatively	long	distances.	
However,	all	else	being	equal,	in	long	corridors	light	
rail	and	full	BRT	(operating	in	dedicated	right-of-way)	
can	be	significantly	faster	than	other	modes,	including	
streetcar	rapid	transit	(as	streetcars	have	lower	top	
speeds	than	light	rail	vehicles	and	buses).

Design	strategies	to	increase	speed	include:
•	 reducing	conflicts	with	other	vehicles	and	delay	

while	in	motion,	right-of-way	design	and	man-
agement	strategies	ranging	from	transit	priority	
at	traffic	signals	to	separation	of	right-of-way

•	 reducing	delay	while	stopped,	stop	design	
features	including	“level	boarding”	of	vehicles,	
and	prepaid	boarding	allowing	loading	through	
all	doors

•	 fewer	stops	(wider	stop	spacing)

Light	rail,	full	BRT,	and	streetcar	rapid	transit	typically	
employs	all	of	these	strategies	to	some	extent.	Partial	
BRT	typically	make	relatively	few	stops,	and	includes	
signal	priority.	Streetcar	urban	circulators	and	
streetcar	local	transit	(as	opposed	to	streetcar	rapid	
transit)	typically	stop	more	frequently	and	do	not	
employ	strategies	to	reduce	delay	(with	the	exception	
of	low-floor	vehicles	allowing	“near-level”	boarding).	
Express	bus	is	typically	the	fastest	of	all	modes	simply	
because	it	generally	makes	the	fewest	stops,	but	
serves	many	fewer	potential	riders	on	route.

Figure	6-3	illustrates	the	relationship	between	mode	
and	right-of-way	as	it	might	be	applied	in	the	context	
of	Seattle.	“Exclusive”	right-of-way	is	off-street	(e.g.,	
the	Downtown	Transit	Tunnel	and	tunneled	and	
elevated	segments	of	Central	Link).	“Segregated”	or	
“dedicated”	right-of-way	is	transit-only,	but	crosses	
intersections.	As	the	photo	at	left	illustrates,	while	
right-of-way	design	is	associated	with	mode,	it	may	
be	said	to	exist	on	a	continuum	that	spans	modes,	just	
like	capacity.

Although	reliability	(adherence	to	schedule)	is	closely	
related	to	speed,	and	relies	to	some	extent	on	all	
of	the	same	measures,	it	is	primarily	a	function	of	
the	degree	of	protection	from	conflicts	with	other	
vehicles	granted	to	transit—in	other	words,	reliability	
is	strongly	tied	to	dedicated	right-of-way.	Dedicated	
right-of-way	can	be	applied	to	any	mode,	but	is	most	
commonly	associated	with	light	rail,	streetcar	rapid	
transit,	full	BRT,	and	to	a	lesser	extent	express	bus.		A	
number	of	other	design	features	such	as	fare	collec-
tion,	intersection	design,	and	stop	spacing	can	impact	
service	reliability.

Managing auto traffic on 3rd Avenue during peak periods 
improves transit speed and reliability through downtown.

Image from Nelson\Nygaard
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FIGURE	6-3	 RELATIONSHIP	BETWEEN	MODE	
AND	RIGHT-OF-WAY
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Ride quality/comfort	is	closely	related	to	vehicle.	
Specifically,	any	vehicle	on	rails	will	not	suffer	from	
lateral	sway	or	bumps	resulting	from	tires	on	uneven	
pavement.	Rail	vehicles	are	often	able	to	accelerate	
and	decelerate	more	smoothly	than	buses.	Once	
again,	express	bus	is	something	of	a	special	case,	as	
it	often	uses	“over-the-road”	coaches	designed	for	
comfort,	with	padded,	high-backed	seats.		However,	
even	with	highly	tailored	interior	amenities,	rubber	
tired	modes	are	only	as	stable	and	comfortable	as	
the	pavement	on	which	they	operate;	rarely	can	they	
match	the	stability	and	ride	quality	of	a	train.

Multimodal integration	is	closely	related	to	access,	
another	element	of	passenger	experience.	However,	
multimodal	integration	is	somewhat	distinct	in	that	
it	refers	specifically	to	the	ability	of	a	mode	to	serve	
as	one	leg	of	a	trip	involving	multiple	modes	(as	all	

trips	do,	including	at	a	minimum	the	walk	to	and	
from	stops).	Some	amount	of	parking	for	passengers	
is	typically	part	of	light	rail	projects,	particularly	at	
suburban	stations.	Parking	could	be	part	of	a	street-
car	rapid	transit	or	off-street	BRT	project,	although	
a	BRT	project	operating	on	an	arterial	street	would	
be	unlikely	to	include	parking.	Park-and-ride	lots	are	
central	to	the	concept	of	express	bus.	

Bicycle	integration	is	related	to	vehicle	type:	railcars	
can	relatively	easily	accommodate	bicycle	storage	on	
board,	while	buses	typically	include	racks	on	front	of	
the	vehicle	limiting	bikes-on-board	to	a	maximum	of	
three	(BRT	projects	may	allow	bikes	on	board	and	
forgo	racks	in	order	to	speed	the	boarding	process).	
Bike	amenities	at	stations	and	stops	also	improve	
bicycle	access	to	transit.	Bicycle	and	pedestrian	
integration	is	discussed	further	in	Section	7:	Best	
Practices	(Bicycle	Access	to	Transit	and	Pedestrian	
Access	to	Transit).

Access	can	be	said	to	consist	of	two	components:	
access	from	the	surrounding	area	to	stops,	or	

distance	to	stops;	and	direct	access	to	vehicles,	
or	quality	of	access.	Perhaps	paradoxically,	more	
elaborate,	higher-amenity	stations	can	reduce	quality	
of	access,	as	stops	on	sidewalks	are	better	integrated	
into	the	pedestrian	environment.		For	example,	the	
Sounder	platforms	at	King	Street	Station	are	much	
harder	to	access	than	a	bus	stop	on	3rd	Avenue.	
Platforms	raised	to	the	level	of	transit	vehicle	floors,	
however,	can	improve	quality	of	access	to	vehicles	by	
allowing	passengers	to	walk	or	roll	directly	onto	or	
off	of	vehicles,	without	benefit	of	stairs	or	wheelchair	
lifts	or	ramps.	Raised	platforms	are	associated	with	
more	infrastructure-intensive	projects,	including	light	
rail,	full	BRT,	and	potentially	streetcar	rapid	transit	
projects,	although	the	latter	might	forgo	platforms	or	
ramps	in	order	to	reduce	expenses.	Sidewalk	stops,	
on	the	other	hand,	are	typical	of	streetcar	urban	
circulators,	streetcar	local	transit	and		partial	BRT	
projects.	As	for	numbers	of	persons	within	walking	
distance	of	a	stop,	the	wider	stop	spacing	associated	
with	light	rail,	streetcar	rapid	transit,	full	BRT	and	
especially	express	bus	reduces	access.

Bike racks on buses improve multimodal access. 

Image from Nelson\Nygaard

Raised platforms and level boarding improves accessibility 
to transit and reduces dwell time. 

Image from Nelson\Nygaard
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Accessibility	for	users	of	wheelchairs	or	other	
mobility	devices,	those	with	strollers	or	anyone	for	
whom	stepping	up	or	down	is	a	challenge	is	similarly	
a	function	of	vehicle	floor	and	platform	height,	or	
the	availability	of	a	wheelchair	ramp	at	the	stop.	
Raised	platforms	are	independent	of	vehicle	type	
and	ultimately	independent	of	mode,	but	again,	are	
most	strongly	associated	with	light	rail,	full	BRT	and	
possibly	streetcar	rapid	transit	projects	due	to	their	
expense	and	the	amount	of	space	they	require—space	
that	is	often	unavailable	on	sidewalks.

Stop/Station Amenities such	as	ticket	vending	
machines,	large	shelters,	lighting,	prominent	signage	
and	informational	displays	are	similarly	associated	
with	the	more	infrastructure-intensive	modes	of	
light	rail	and	full	BRT	(streetcar	rapid	transit	stops	
could	provide	a	similar	level	of	amenity).	However,	
streetcar	urban	circulators,	streetcar	local	transit,	
partial	BRT	and	even	express	bus	stops	often	provide	
amenities	such	as	smaller	shelters,	seating	and	
wait-time displays.	

Ease of Understanding	includes	components	of	
service	design	such	as	direct	routes	and	frequent,	
“walk-up”	headways	that	reduce	or	eliminate	the	
need	to	consult	a	schedule.	It	also	includes	wayfinding	
elements,	such	as	signage	and	branding,	that	convey	
information	and	reduce	confusion.	However,	ease	of	
understanding	can	also	relate	to	infrastructural	ele-
ments;	for	instance,	with	their	tracks	literally	delineat-
ing	alignments,	rail	lines	have	an	inherent	advantage	
in	terms	of	legibility.	Ease	of	understanding,	then,	is	
most	strongly	associated	with	rail	modes,	although	
other	modes	also	have	infrastructural	elements	that	
improve	legibility.	For	example,	full	BRT	and	some	
partial	BRT	projects	are	designed	with	features	to	
improve	legibility,	such	as	diagrammatic	route	maps	

prominently	displayed	at	stops	or	special	branding	
that	delineates	vehicles	and	stations	from	the	local	
bus	system.	In	addition,	the	overhead	wires	of	electric	
trolleybuses	can	provide	a	sense	of	permanence	that	
promotes	legibility	and	ease	of	understanding.

Well-designed wayfinding makes transit easier to understand and use.

Image from Nelson\Nygaard
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SYSTEM  
PERFORMANCE MEASURES
As	noted	earlier,	capacity	is	a	function	of	both	vehicle	
(or	train)	size	and	number	of	vehicles,	or	frequency	of	
service.		Frequency,	in	turn,	is	a	function	of	multiple	
factors	with	varying	relationships	to	vehicle	type,	
including	demand,	operating	cost,	right-of-way	and	
stop	design.	The	right-of-way	and	stop	design	are	
related	to	frequency	because	faster	vehicles	are	able	
to	pass	the	same	point	more	often,	and	because	
reliable	vehicles	don’t	impact	frequency	by	falling	
behind	schedule	and	blocking	other	vehicles.	Speed,	
reliability,	capacity	and	operating	cost,	then,	are	
all	interrelated.		Given	a	fixed	operating	budget,	a	
BRT	bus	operating	in	bus-only	lanes	may	be	able	to	
provide	greater	frequency	and	capacity	than	a	larger,	
higher	capacity	streetcar	in	traffic.

Connectivity,	or	seamlessness,	is	a	factor	of	existing	
and	planned	system	design	(i.e.,	a	system	made	up	of	
the	same	mode	provides	more	seamless	connectivity	
than	one	made	up	of	several),	although	there	are	
also	other,	less	obvious	factors.	Light	rail	or	streetcar	
rapid	transit	or	full	BRT	stations	set	apart	from	
the	sidewalk	offer	less	seamless	connectivity	than	
streetcar,		partial	BRT,	or	local	bus	stops	located	
on	the	sidewalk	or	at	street	level	adjacent	to	the	
sidewalk.		Design	of	public	space	used	for	horizontal	
and	vertical	transfers	at	key	transit	hubs	also	impacts	
connectivity;	for	example,	a	cross-platform	transfer	is	
much	more	convenient	than	a	transfer	that	requires	a	
street	crossing.	

Speed	is	important	both	from	a	passenger	experience	
and	from	a	system	performance	perspective	for	the	
reasons	already	described	under	“capacity”—faster	

Denver 16th Street Mall shuttles can hold 116 passengers, while Portland streetcars can carry 170. Yet 16th Street shuttles run 
more than 10 times as often during peak periods—every 75 seconds, compared to every 13 minutes—so the shuttles’ total capac-
ity is  more than seven times as great (more than 5,500 passengers per hour).

Image on left from Flickr user nmfbihop. License info: http://creativecommons.org/licenses/by/2.0/. Image on right from Nelson\Nygaard.

FIGURE	6-4	 IMPACT	OF	FREQUENCY	ON	CAPACITY
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service	allows	an	agency	to	deliver	more	frequent	
service	with	the	same	amount	of	operating	funds	
as	the	same	number	of	vehicles	can	provide	more	
service.	Greater	speed	can	also	lead	to	less-expensive	
service	as	fewer	vehicles	are	required	to	provide	the	
same	frequency	of	service.	Alternatively,	the	same	
number	of	vehicles	can	cover	a	longer	route,	extend-
ing	the	reach	of	the	system	and	expanding	coverage.

Likewise,	reliability	is	important	from	both	a	passen-
ger	and	operator	perspective,	as	reliable	service	gives	
passengers	confidence	in	the	system	and	ensures	
more	seamless	connectivity,	including	timed	transfers.

Traffic and parking impacts	are	a	factor	of	
right-of-way	design	and	management	and	stop	
design.	Dedicating	lanes	to	transit—and,	to	a	lesser	
extent,	providing	transit	vehicles	with	priority	at	
signals—generally	reduces	auto	if	not	person	capacity,	
although	traffic	impacts	can	be	mitigated	using	design	
elements	such	as	left-turn	lanes.	Additionally,	in	a	
constrained	right-of-way,	dedicated	lanes	and	island	
or	“bulb-out”	sidewalk	extension	stops	may	require	
removal	of	parking	spaces.	Like	several	of	the	other	
performance	measures	already	described,	traffic	and	
parking	impacts	are	not	directly	related	to	mode;	
or	rather,	right-of-way	design	and	management	
strategies	are	not	directly	related	to	mode.	That	said,	
on-street	light	rail,	streetcar	rapid	transit	and	full	
BRT	projects	are	more	likely	to	impact	parking	and	
traffic	than	streetcar	urban	circulators,	streetcar	local	
transit,	or	partial	BRT	projects.	(It	should	be	noted	
that	impacts	from	island	stops	can	be	reduced	if	
vehicles	with	doors	on	both	sides	are	used,	allowing	
for	shared	“center”	platforms	rather	than	requiring	
separate	“side”	platforms.)

Design constraints on Telegraph Avenue in Oakland, CA (part of the East Bay BRT project) required the removal of some 
curbside parking.

Source: Nelson\Nygaard
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ENERGY USE/ 
EMISSIONS MEASURES
The	environmental	sustainability	of	a	mode	should	
be	measured	in	terms	of	net	reductions	in	energy 
use and carbon emissions.	This	means	that	potential	
to	replace	auto	trips—or	ridership—must	be	a	
factor,	and	consumption	and	emissions	should	be	
measured	on	a	per-passenger or per-passenger mile	
basis.		Measuring	emissions	on	a	per	capita	basis	is	a	
meaningful	measure,	as	shorter	trips	use	less	energy	
and	generate	fewer	emissions.		This	stresses	the	
importance	of	dense,	walkable	urban	neighborhoods	
with	high	levels	of	access	to	destinations	as	a	key	
strategy	in	reducing	carbon	footprints.	The	relative	
ridership-generating	potential	of	different	modes	is	
discussed	under	“Cost	Measures.”	In	general,	however,	
electric	rail	modes	not	only	generate	fewer	emissions,	
but	use	less	energy	than	diesel	bus	modes.	Since	
electric	engines	are	significantly	more	efficient	than	
internal	combustion	engines,	steel	wheels	on	rail	gen-
erate	less	friction	than	tires	on	pavement,	and	railcars	
are	able	to	recapture	energy	through	regenerative	
braking.	In	some	cases,	the	“clean”	electrical	energy	
used	by	railcars	is	derived	from	“dirty,”	if	remote,	
sources	such	as	coal-fired	power	plants.	However,	
Seattle	relies	heavily	on	hydroelectric	sources,	which	
have	a	negligible	carbon	impact.

Energy	use	and	emissions	from	operations	is	just	
one	component	of	a	transit	project’s	sustainability.	
Lifecycle energy use and carbon emissions	also	
include	the	cost	in	energy	and	carbon	to	build	and	
maintain	vehicles	and	infrastructure,	as	well	as	the	
costs	of	fuel	production.	Researcher	Mikhail	Chester1	
analyzed	five	light,	commuter,	heavy,	and	high-
speed	rail	systems	in	California	and	Massachusetts	

1	Life-cycle	Environmental	Inventory	of	Passenger	Transportation	
in	the	United	States,	Mikhail	V.	Chester,	Institute	of	Transportation	
Studies,	Berkeley,	2008.

(including	the	proposed	California	High-Speed	Rail	
system)	and	found	that	lifecycle	environmental	costs	
were	significantly	higher	than	operational	costs	alone:	
total	energy	consumption	was	93	to	160	percent	
higher,	and	overall	carbon	emissions	were	39	to	150	
percent	higher.		By	contrast,	the	figures	for	bus	were	
38	and	43	percent,	respectively.	In	sum,	Chester	
found	that	“non-operational	life-cycle	components	
account	for	around	50%	of	total	effects	(except	
for	CAHSR)	meaning	that	there	was	a	doubling	of	
effects	when	life-cycle	impacts	are	accounted	for.	The	
inclusion	of	infrastructure	components	significantly	
increases	the	emissions	of	(criteria	air	pollutants).”	
Chester	did	not	analyze	BRT	as	a	mode,	but	in	gen-
eral,	projects	requiring	more	extensive	construction	
could	be	expected	to	have	higher	lifecycle	costs.	For	
cities	such	as	Seattle	that	generate	electricity	from	
low-polluting	sources,	total	lifecycle	emissions	would	
still	be	lower,	but	primarily	because	emissions	from	
operations	would	be	lower.	The	relative	cleanliness	
of	vehicle	manufacturing,	to	take	one	example,	would	
depend	in	large	part	on	the	source	of	energy	used	at	
the	factory,	and	to	produce	metals,	while	the	relative	
cleanliness	of	running	way	and	station	construction	
would	depend	in	large	part	on	the	source	of	energy	
used	to	produce	concrete.	It	should	also	be	noted	that	
even	for	“clean”	fuels	such	as	hydroelectricity,	there	
are	“precombustion”	energy	and	emissions	costs,	
including	costs	to	extract,	process	and	transport.

Land use impacts	are	also	important	to	sustainability,	
for	two	reasons.	First,	the	shorter	the	vehicular	trip	
(by	transit	or	auto),	the	less	energy	it	will	consume	
and	the	fewer	emissions	it	will	generate—and	transit-
oriented	development,	or	TOD,	can	shorten	the	
distances	one	must	travel	by	increasing	the	number	
of	destinations	available	within	a	given	area.	The	

most	sustainable	trips,	however,	are	nonmotorized	
ones,	and	while	TOD	may	be	“transit-oriented,”	when	
properly	designed	it	is	also	pedestrian-oriented—so	
TOD	can	also	increase	the	share	of	trips	made	by	
walking	or	by	biking.	The	relative	ability	to	shape	
development	of	different	modes	is	discussed	in	the	
following	section,	“Land	Use/Economic	Measures.”

Again,	the	environmental	sustainability	of	a	mode	
should	be	measured	in	terms	of	net	reductions	in	
lifecycle	energy	use	and	carbon	emissions.	This	means	
that	potential to reduce Vehicle Miles Traveled 
(VMT), or	potential	to	attract	new	riders,	must	be	
central	to	any	consideration.

FIGURE	6-5	 CARBON	EMISSIONS	BY	MODE

Note: Transit bus (1/4 full and 3/4 full) assumes diesel vehicles rather 
than electric trolley buses that are common in Seattle. 
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LAND USE/ 
ECONOMIC MEASURES 
Ability to shape development is	an	important	
performance	measure	for	two	reasons:	first,	transit-
oriented	development	can	contribute	to	larger	
economic	development	and	sustainability	goals;	and	
second,	TOD	can	improve	transit	access	by	increasing	
the	number	of	destinations	in	a	corridor.	Rail	modes	
have	a	long,	proven	track	record	of	increasing	land	
value	and	generating	demand	for	certain	types	of	
development	(including	multifamily	housing,	retail	and	
office).	As	a	mode	with	only	recent	exposure	in	North	
America,	BRT	has	a	less	measurable	track	record,	but	
studies	have	begun	to	find	some	impact.

FIGURE	6-6	 RELATIONSHIP	BETWEEN		
TRANSIT	ELEMENTS	AND		
ECONOMIC	DEVELOPMENT	IMPACT
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Stop	spacing	affects	transit’s	role	as	a	catalyst	for	
urban	development.		The	development	impacts	of	
transit	tend	to	extend	only	a	short	walking	distance	
from	stops.	The	impacts	certainly	extend	within	
a	quarter-mile	radius	(roughly	a	5-minute	walk),	
but	somewhat	less	so	within	a	half-mile	radius	(a	
10-minute	walk),	and	these	impacts	can	further	be	
muted	by	circuitous	or	indirect	pedestrian	paths	or	
steep	grades.	For	this	reason,	light	rail,	streetcar	and	
full	BRT	are	likely	to	encourage	development	strongly	
focused	in	more	widely	spaced	nodes,	while	street-
cars	with	stops	spaced	every	two	or	three	blocks	may	
produce	a	more	linear	benefit	along	a	corridor.

As	Figure	6-6	illustrates,	a	number	of	factors	can	
contribute	to	the	developmental	appeal	of	a	transit	
project.	In	the	case	of	land	use	impacts,	more	direct	
relationships	to	mode	exist	than	for	some	other	
elements.	Tracks,	for	example,	are	a	highly	visible,	
long-term	public	investment	in	infrastructure—and	
private	investors	have	been	shown	to	respond	in	kind	
to	such	financial	and	political	commitments.	BRT	
lacks	tracks,	but	to	the	extent	that	infrastructure	is	
clearly	permanent	in	the	form	of	physically	separated	
right-of-way	and	“station-like”	stops,	it	can	have	a	
similar	effect	on	development.	Notably,	streetcar	has	
been	shown	to	attract	development	despite	being	
different	in	terms	of	mobility	from	local	bus.	For	this	
reason,	streetcar	is	often	considered	as	much	an	
economic	development	as	a	mobility	tool.

In addition to providing internal circulation and connections to downtown, Seattle Streetcar has helped catalyze and 
organize development in the South Lake Union area.

Image from Flickr user Oran Viriyincy. License info: http://creativecommons.org/licenses/by/2.0/
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Different	modes	are	likely	to	influence	different	scales	
of	development.	Studies	have	found	that	heavy	rail		
has	a	greater	catalyzing	effect	on	development	than	
other	rail	modes;	nonetheless,	light	rail,	streetcar	and	
to	a	lesser	extent	BRT	can	all	be	expected	to	attract	
and	support	relatively	dense	development—and	
indeed,	relatively	dense	development	may	be	required	
to	generate	the	high	ridership	needed	to	justify	
investments	in	rail	or	BRT	projects.	It	is	difficult	to	say	
with	any	certainty	just	how	dense	development	must	
be	for	different	modes,	as	numerous	factors	contrib-
ute,	including	all	of	the	factors	previously	identified	
(permanence,	quality	of	service,	street	connectivity,	
pedstrian	conditions,	etc.),	as	well	as	zoning,	market,	
and	policy	considerations	that	don’t	relate	directly	
to	transit.	However,	Figure	6-7	summarizes	national	
research	into	the	minimum	densities	that	may	be	
required	to	support	investments	in	different	modes.	It	
is	representative	of	industry	standard	densities	in	sta-
tion	areas	or	corridors	for	the	various	modes.	These	
figures	should	not	be	taken	too	literally;	depending	on	
the	amount	of	ridership	one	requires	and	cost	one	is	
willing	to	take	on,	lower	densities	may	be	acceptable.	
We	know	that	in	cities	such	as	Portland,	Seattle	and	
Vancouver,	B.C.,	lower	density	residential	neighbor-
hoods	organized	on	grid	streets	and	that	have	good	
pedestrian	conditions	and	connectivity	tend	to	pro-
duce	higher	ridership	than	would	be	expected	based	
on	this	national	research.		Figure 6-7	demonstrates	
relative	relationships	between	mode	and	land	use.	Of	
the	modes	under	discussion	here,	light	rail	is	related	
to	the	highest	densities	while	streetcar	urban	circula-
tors	and	streetcar	local	transit	might	fall	somewhere	
between	streetcar	rapid	transit	and	full	BRT.

Ability to shape pedestrian environment	is	largely	a	
byproduct	of	ability	to	shape	development	(specifi-
cally,	denser	types	of	development	that	are	likely	to	

contribute	to	demand	for	pedestrian	improvements),	
although	there	is	an	additional	component:	Many	
rail	and	BRT	projects	increase	space	for	walking	by	
moving	waiting	passengers	off	of	the	sidewalk	and	
onto	“bulb-out”	sidewalk	extension	or	island	stops,	
and	many	include	funding	for	additional	streetscape	
improvements	in	the	corridor	such	as	corner	bulb-
outs	and	median	refuges	or	safety	islands.	It	should	be	
emphasized	that	pedestrian	environment	is	not	just	
influenced	by	transit	service,	but	is	key	to	supporting	
successful	transit	service—so	a	virtuous	cycle	can	be	
said	to	exist.

Land value benefits and impacts	are	likewise	closely	
related	to	ability	to	shape	development,	although	
owners	of	existing	developments	and	parcels,	are	
among	the	beneficiaries.

Tax base impacts,	too,	are	closely	related	to	develop-
ment	impacts.

Parking impacts,	as	previously	noted,	are	largely	a	
factor	of	right-of-way	and	stop	design,	which	in	turn	
are	only	somewhat	directly	related	to	mode.	Parking	
removal	is	often	among	the	most	contentious	ele-
ments	of	proposed	transit	projects;	however,	impacts	
on	retailers	are	likely	to	vary	depending	on	the	type	
of	business,	as	businesses	that	stand	to	benefit	from	
more	walk-up	traffic	will	gain	from	increased	transit	
ridership.	Effective	off-street	parking	management	
can	mitigate	reductions	in	curb-parking	supply.	In	
many	cases,	political	resistance	to	creating	fully	
dedicated	center	transit	lanes	for	bus	modes	leads	to	
more	significant	and	more	confusing	parking	takes	at	
the	curb.	

FIGURE	6-7	 DENSITIES	THAT	SUPPORT	INVESTMENTS	IN	DIFFERENT	MODES
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SAFETY/ HEALTH/  
LIVABILITY MEASURES 
Like	other	elements,	collisions	are	primarily	a	factor	
of	right-of-way	design	and	management,	which	is	not	
directly	related	to	mode.	In	theory,	rail	modes	should	
be	safer	in	this	regard	than	bus	modes,	as	trains	and	
tracks	are	more	visible,	and	in	practice,	light	rail	ve-
hicles	rarely	operate	in	traffic.	However,	like	streetcar	
rapid	transit,	streetcar	local	transit,	and	streetcar	
urban	circulators,	light	rail	trains	often	operate	in	
on-street	right-of-way	requiring	at-grade	crossings	
of	intersections,	where	turns	take	place	and	where	
collisions	are	most	likely	to	occur.	Transit-only	traffic	
signal	phases	can	be	confusing	to	motorists	and	peak	
period	curb	parking	restrictions	for	transit	can	be	
confusing	and	reduce	pedestrian	comfort	on	adjacent	
sidewalks.	Such	risks	can	be	offset	by	reconfiguration	
of	right-of-way	to	reduce	speeding	and	reckless	
driving.	If	additional	transit	vehicles	will	by	definition	
increase	the	risk	of	collisions	between	transit	and	
other	vehicles,	well-designed	transit	projects	can	
calm	traffic	and	reduce	collisions	between	autos.	
Furthermore,	transit	is	a	safer	mode	than	auto,	so	any	
project	that	increases	transit	and	decreases	auto	use	
will	have	a	net	positive	impact	on	road	safety.

Pedestrian conflicts	are	similarly	a	factor	of	right-of-
way	design,	including	crosswalk	design	and	location	
and	whether	a	sidewalk	“buffer”	or	curbside	parking	
exists.	However,	as	is	the	case	with	auto	conflicts,	a	
well-designed	project	can	reduce	conflicts	between	
non-transit	users—in	this	case,	between	pedestrians	
and	autos—by	redesigning	the	street	in	a	way	that	
calms	traffic.	“Calm”	traffic	is	not	the	same	thing	as	
congested	traffic;	calming	merely	means	that	motor-
ists	are	discouraged	or	prevented	from	speeding	and	
reckless	driving.

Bicycle conflicts	with	transit	and	other	vehicles	can	
similarly	be	reduced	or	eliminated	with	good	design	
and	system	planning	that	develops	bicycle	facilities	
in-corridor	or	on	parallel	roadways.	However,	rails	can	
be	a	hazard	for	cyclists,	while	buses	can	collide	with	
cyclists	if	the	latter	are	in	an	operator’s	“blind	spot.”	
Significant	care	is	needed	to	design	street-running	
rail	where	roadways	are	shared	with	bicycles.	Seattle	
and	other	cities	are	creating	“smarter”	designs	to	
ensure	that	bicycle	crossings	of	in-street	trackway	are	
made	perpendicularly	and	that	street	designs	do	not	
promote	shallow	turns	across	track	that	would	create	
risk	of	tires	catching	in	the	trackway.

Air quality benefits	and	impacts	from	a	transit	project	
derive	from	two	sources:	emissions	from	the	transit	
vehicle	itself	and,	perhaps	more	importantly,	emis-
sions	from	private	vehicles.	To	the	extent	a	transit	
project	can	attract	former	motorists	and	reduce	
vehicle	miles	traveled,	emissions	can	be	reduced.	For	

this	reason,	and	because	light	rail	vehicles	are	electri-
cally	powered	(there	may	still	be	emissions	generated,	
but	not	locally),	operating	at	full	capacity,	light	rail	
should	have	the	greatest	benefit	for	air	quality,	
followed	by	streetcar	rapid	transit,	streetcar	urban	
circulator,	and	streetcar	local	transit.	

Noise	is	one	measure	that	is	largely	dependent	on	ve-
hicle,	as	electric	rail	vehicles	(streetcar	and	light	rail)	
are,	despite	some	“rumble”	effect,	quieter	than	diesel	
buses	typically	used	in	BRT	and	express	bus,	which	
are	especially	loud	when	pulling	away	from	stops.	
Electric	trolleybuses,	currently	used	on	a	number	of	
Seattle	bus	routes,	are	very	quiet,	even	when	accel-
erating	up	steep	grades.	Despite	their	name,	light	rail	
vehicles	are	heavier	and	thus	louder	than	streetcars.	
Noise	also	depends	to	some	extent	on	right-of-way,	
as	railcars	turning	corners	can	produce	a	squealing	
noise.

At-grade light rail crossings are an important design con-
sideration. 
Image from Flickr user Chas Redmond. License info:  
http://creativecommons.org/licenses/by/2.0/

Seattle Streetcar operating in mixed flow traffic.  
Image from Nelson\Nygaard
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“Placemaking”	potential	is	a	measure	that	is	impos-
sible	to	quantify	and	difficult	to	define,	yet	is	nonethe-
less	important.	“Sense	of	place”	may	be	a	matter	of	
perception,	but	people	clearly	value	places	with	a	
strong	identity.	One	way	to	develop	or	reinforce	such	
an	identity,	and	one	way	that	transit	can	contribute	
to	a	sense	of	place,	is	to	offer	a	focal	point.	Just	as	
with	ability	to	shape	development,	rail	modes	have	
a	proven	record	of	generating	development	around	
stops,	and	can	similarly	generate	demand	for	pedes-
trian	improvements.	Studies	have	also	begun	to	find	
similar	developmental	impacts	from	BRT.
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Electric light-rail or streetcar corridors have less of a noise 
impact on surrounding land uses than diesel buses. 

Image from Nelson\Nygaard

First Hill Streetcar concept at 
Broadway and Denny Way.”

Image from URS

COST MEASURES
When	discussing	the	cost	of	a	transit	service—oper-
ating cost or capital—it	is	important	to	think	in	terms	
of	cost-benefit	or	cost-effectiveness.	Transit	services	
require	subsidy;	essentially,	the	public	buys	a	package	
of	benefits.	Whether	such	a	purchase	is	a	good	deal	
or	not	depends,	in	large	part,	on	how	well	it	is	used—
in	other	words	ridership.	In	discussing	operating	cost,	
then,	the	most	useful	metrics	may	be	per passenger	
measures,	although	per hour, per mile or	per passen-
ger mile	also	have	some	use.	Key	factors	in	generating	
ridership	include	land	use	(including	density	as	well	
as	mix	of	uses	and	pedestrian	environment),	service	
quality	(including	frequency,	span	of	service,	speed	
and	reliability),	and	ease	of	use	(including	a	range	of	
performance	measures	already	identified,	such	as	
access,	ride	quality/comfort	and	legibility/ease	of	
understanding).	In	general,	rail	modes	have	proven	
to	attract	more	riders	than	bus	modes,	although	
there	is	a	great	deal	of	debate	whether	BRT,	if	made	
comparable	to	rail	in	ways	other	than	vehicle	type,	can	
attract	similar	ridership	(full	BRT	and	partial	BRT	have	
been	shown	to	attract	many	more	riders	than	local	
bus).	In	terms	of	raw	cost,	larger	vehicles	are	more	
expensive	to	operate	but	can	result	in	lower	labor	
costs	per	passenger	if	capacity	reflects	demand	as	
operator	wages	and	benefits	are	typically	the	largest	
operating	cost	drivers	for	transit.	In	general,	electri-
cally	powered	vehicles	are	less	expensive	to	operate	
than	diesel	or	other	fossil	fuel	powered	vehicles,	and	
diesel	costs	have	also	been	highly	volatile	in	recent	
years.	Finally,	shorter	trips	are	less	expensive	to	serve	
than	longer	trips,	so	costs	per	passenger	may	be	
higher	for	modes	serving	longer-distance	trips,	while	
without	distance-based	fares,	subsidies	per	passenger	
may	be	significantly	higher.
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Capital cost is,	again,	a	measure	that	should	be	thought	of	in	terms	of	cost-effec-
tiveness—and	indeed,	one	standard	used	to	prioritize	funding	for	transit	projects	is	
the	projected	“cost	per	new	rider.”	In	general,	rail	projects,	due	to	their	much	higher	
capital	cost,	will	not	perform	as	well	in	this	regard	as	BRT	projects.	Light	rail	in	
particular	can	be	very	expensive	to	build,	although	most	projects	are	not	as	expen-
sive	as	Central	Link,	which	included	tunnels	and	long	elevated	segments.	Typically,	
light	rail	projects	cost	between	$50	and	$100	million	per	mile,	streetcar	projects	$25	
to	$50	million	per	mile,	and	partial	BRT	less	than	$1	million	per	mile.	Costs	can	be	
substantially	higher	where	tunneling,	elevated	structure	or	bridge	construction	is	
required.	Costs	for	BRT	projects	can	vary	widely	depending	on	their	infrastructure	
intensiveness,	ranging	from	as	little	as	a	few	million	dollars	per	mile	to	more	than	
$50	million	per	mile	if	grade	separation	or	property	acquisition	is	necessary.		Indeed,	
one	of	the	arguments	made	by	BRT	skeptics	is	that	a	full	BRT	project	comparable	to	
rail	in	terms	of	infrastructure	will	be	nearly	as	expensive,	and	that	most	capital	cost	
savings	from	BRT	are	derived	from	a	reduced	investment	in	right-of-way,	property	
acquisition	and	stations.

Ultimately,	one	should	think	in	terms	of	total cost,	or	annualized	operating	and	capi-
tal	costs.	While	rail	projects	can	incur	significantly	higher	initial	expense,	lifecycle	
costs	can	be	competitive	with	BRT	projects	due	to	the	greater	durability	and	longer	
lifespan	of	rail	vehicles.	Labor	and	fuel	costs	may	also	increase	significantly	over	
time,	so	any	mode	that	reduces	exposure	in	those	areas	(specifically,	larger,	electric	
vehicles)	may	prove	less	expensive	in	the	long	term.

In	addition	to	monetary	costs,	external or social costs	must	also	be	taken	into	
account.	One	of	the	benefits	of	transit	in	general	is	that	it	produces	fewer	negative	
externalities	than	auto	use,	including	health	and	safety	impacts,	carbon	emissions,	
and	the	opportunity	costs	of	using	valuable	real	estate	for	roads	and	parking.	
However,	relative	reductions	in	these	costs,	and	impacts	from	transit	itself	(such	
as	the	safety	concerns	discussed	under	“Safety/Health/Livability	Measures”)	will	
vary	by	mode.	In	general,	projects	promising	the	greatest	reduction	in	VMT	should	
provide	the	greatest	benefit	in	terms	of	externalities,	although	right-of-way	design	
that	increases	traffic	congestion	and	reduces	parking	availability	may	have	localized	
negative	impacts	on	VMT,	air	quality,	and	other	areas.

FIGURE	6-8	 GENERALIZED	COST	COMPARISON	BY	MODE
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Seattle South Lake Union Streetcar $3.1 M $20.8 M
Sound Transit Central Link Light Rail $4.0 M $81 M
Metro Rapid Ride BRT $1.0 M $1.8 M
Portland Streetcar - Westside $3.5 M $12-13 M
Portland Streetcar - Eastside Loop $3.5 M $22.4 M
Portland Milwaukie Light Rail $4.3 M $95 M
Eugene EmX BRT $1.0 M $2.0-3.0 M

Note: This graphic shows generalized cost comparisons for different modes based on projects 
from around the country.   Actual vehicle costs and total capital costs per track or lane mile is 
presented below for several BRT, streetcar and light rail projects.

* Includes all capital costs, including vehicles
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CONCLUSION
In	transit,	the	type	of	vehicle	matters.	Vehicles	are	of	a	
certain	size;	they	can	go	a	certain	speed;	they	draw	power	
from	a	certain	source.

Yet	both	buses	and	trains	can	be	stuck	in	traffic—or	be	
protected	from	traffic.	Right-of-way	design	and	manage-
ment	matters	greatly,	and	is	not	tied	to	mode.	In	Seattle,	for	
instance,	even	local	bus	lines	use	dedicated	lanes.

Likewise,	stop	or	station	design	matters—both	in	terms	
of	service	and	potential	to	shape	land	use—and	so	does	
service	design.	Neither	is	specific	to	mode.

Many	elements	are	strongly	associated	with	one	or	more	
modes,	either	for	technical	reasons	or	for	reasons	of	habit.	
As	the	streetcar	rapid	transit	and	streetcar	local	transit	con-
cepts	make	clear,	streetcars	need	not	necessarily	operate	
mostly	in	traffic,	and	the	BRT	concept	was	born	of	the	idea	
that	buses	didn’t	always	have	to	“just	be	buses”—they	could	
perform,	in	many	ways,	like	trains.

In	planning	a	transit	project,	a	few	basic	questions	should	
always	be	asked	and	answered:
•	 What are our objectives?
•	 Given these objectives, how should we measure 

(potential) performance?
•	 In applying these measures, what sort of service might 

be the best fit for this market?
•	 In applying these measures, what sort of infrastruc-

ture, right-of-way management, and vehicles might be 
the best fit with this service?

•	 What can we afford, or what is the optimal level of 
investment to maximize cost-effectiveness?

The	surest	way	to	choose	the	right	mode	is	by	first	
establishing	a	set	of	objectives	and	related	performance	
measures,	in	addition	to	understanding	the	market	to	be	
served.

Image from Flickr user bkusler. LIcense info:  
http://creativecommons.org/licenses/by/2.0/
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7 BEST PRACTICES
Introduction

This section presents best practices that provide 
a variety of “lessons learned” from other cities on 
topics relevant to the plan, including: 
•	 Elements of Bus Rapid Transit 
•	 Mixed Modes: High Capacity Transit and 

European Street Trams 
•	 Transportation Land Use Linkages 
•	 Local Government Standards for Transit 

Agencies 
•	 City-Based Transportation Demand Management 

Strategies 
•	 Congestion Pricing 
•	 Transit-Supportive Policies and Programs 
•	 Supporting Transit and Non-Motorized Travel 

Through Complete Streets 
•	 Transit Priority Treatments 
•	 Emerging Technology 
•	 Adaptive Traffic Signal Systems 
•	 Bicycle Access to Transit 
•	 Pedestrian Access to Transit 
•	 Capital Funding and Finance 
•	 Financing Operations 
•	 Center City Circulation 
•	 Regional Governance of Transit 
•	 Transit’s Role in Meeting Greenhouse Gas 

Reduction Goals
•	 Late Night Transit Service
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7 BEST PRACTICES
Elements of Bus Rapid Transit

   LOS ANGELES

WHAT IS IT?
Bus Rapid Transit (BRT) is defined as “a flexible, 
rubber-tired rapid-transit mode that combines sta-
tions, vehicles, services, running ways, and Intelligent 
Transportation System (ITS) elements into an 
integrated system with a strong positive identity that 
evokes a unique image.”1  It has often been described 
as a rubber-tired version of light rail transit (LRT).  
However, BRT typically has much lower capital and 
operating costs than LRT. In contrast to buses, BRT is 
faster, more reliable, and more easily identifiable. 

A permanent, integrated BRT system uses traditional 
buses or specialized, stylized vehicles in mixed traffic 
or dedicated lanes to quickly and efficiently transport 
passengers to their destinations. At the same time, it 
offers flexibility to meet transit demand and com-
munity needs. BRT can incorporate state-of-the-art, 
low-cost technologies that improve upon the image, 
speed, and reliability of a traditional bus, thereby 
attracting more passengers and more effectively 
reducing congestion. 

The term most often used to describe the application 
of these measures to transit is “BRT”; however, rapid 
transit principles can also be applied to systems using 
other vehicle types, such as trams or streetcars, as in 
several European systems.2 

1  TCRP Report 90, Volume 1: Case Studies in Bus Rapid Transit , 
2003. http://gulliver.trb.org/publications/tcrp/tcrp_rpt_90v1.pdf
2 National BRT Institute; see http://nbrti.org/systems.html for examples 
of both U.S. and international BRT systems.

BRT uses various tools (dedicated running ways, 
longer distances between stations, off-vehicle fare 
collection, ITS, “clean” vehicles, frequent service) 
to produce a fast and convenient method of 
transportation. Following is a list of the key features 
of rapid transit, in increasing order of investment. 
These represent a continuum of enhancements that 
would support a rapid transit system, regardless of 
vehicle type:
•	 Unique branding
•	 Widely-spaced station stops with superior  

amenities
•	 Good pedestrian and bike connections
•	 High level of coordination with connecting 

services
•	 Frequent service—no schedule needed

•	 Real-time passenger information
•	 Sleek, attractive vehicles
•	 Low-floor vehicles with multi-door boarding and 

alighting
•	 Pre-payment—allows all-door boarding
•	 Improvements focused on speed/reliability
•	 Timed signals to favor transit
•	 Queue jumps
•	 Bus bulbs
•	 Dedicated lanes

http://nbrti.org/systems.html
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WHY DO IT?
Comprehensive transit improvements such as light rail or BRT systems can provide 
large increases in transit use and attract riders who would otherwise travel by 
automobile. Various cities have seen increases in bus ridership with the introduction 
of BRT service, for example: Pittsburgh (38%), Los Angeles (40%), Brisbane (42%), 
Adelaide (76%), and Leeds (50%).3 Impacts of other expansions in transit vary 
depending on the conditions in which they are implemented. 

The advantages of BRT are:
•	 Cost. When it decided to construct a rapid transit system in 1976, Ottawa 

opted for BRT after discovering that capital costs would be half those of rail 
transit and that it would be 20% less expensive to operate.

•	 Travel Times. BRT vehicles operating on dedicated running ways can save 
two to three minutes per mile, while those same vehicles driven on arterial 
streets normally save one to two minutes per mile when compared to regular 
bus lines. Greater time savings are realized during peak congested hours—
Pittsburgh’s BRT line reports a time savings of five minutes per mile during 
peak hours.

•	 Branding and Image. Eye-catching branding reinforces BRT’s identity as a 
high quality transit service and an attractive alternative to automobile travel. 
The most common strategy is to distinguish BRT through a stylized vehicle 
design. Other common elements include distinct names, logos, color schemes, 
typography, station signage, and marketing materials.

•	 Stop Amenities. High quality amenities at stops and stations improve the 
passenger experience and visibility of the system to potential riders.

•	 Permanence. Public capital investments in stops, stations, and/or dedicated 
right-of-way help demonstrate a public commitment to a BRT line and convey 
a sense of permanence, helping to leverage private investment around the line.

BRT systems have been implemented all over the world, with some of the most 
successful systems in Bogotá, Columbia; Curitiba, Brazil; and Adelaide, Australia. 
There are approximately 20 systems in the United States. Many of these systems 
run on dedicated rights-of-way, such as the Los Angeles Metro Orange line. Others, 
such as Los Angeles Metro Rapid service, run in mixed traffic.4

3 TCRP Report 90, Volume 1, 2003
4 http://www.metro.net/around/timetables/700-799/

Metro Rapid vehicles, which operate in mixed traffic with transit priority features, are distin-
guished from local buses (shown on the previous page) by their red color and the name of the 
service, painted on the side of the vehicles.
Source: Wikimedia Commons, Mario Roberto Duran Ortiz

Metro transitway routes, including the Orange Line shown above at North Hollywood Sta-
tion, operate on exclusive right-of-way.
Source: Wikimedia Commons, Cian Ginty
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Metro Rapid system map
Source: Los Angeles County Metro

HOW WELL DOES IT WORK? 
The success of BRT systems is often associated with 
the following conditions:
•	 Branding and marketing plans. A coordinated 

program to brand BRT service and all of its 
physical elements (vehicles, stations, signage 
etc.) to differentiate it from traditional bus 
service and promote it as a convenient and fast 
alternative to driving alone.

•	 Multimodal connectivity. Accessibility to BRT 
station area using all modes of travel, particularly 
walking and bicycling.

•	 Competitiveness with automobile travel. 
Investments in transit speed and reliability to 
assure that BRT vehicles can bypass congested 
roadways and intersections while also accessing 
desired destinations.

•	 Transit supportive land uses. Mixed-use 
developments (commercial, residential and 
other uses) to support high residential densities, 
employment opportunities and personal trip 
destinations near BRT station areas. 

CASE STUDY: Los Angeles, California. 
Metro Rapid Buses
Metro Rapid service is an example of a successful, 
quickly deployed transit investment. This service 
is a partnership between the Los Angeles County 
Metropolitan Transportation Authority (MTA), the 
City of Los Angeles Department of Transportation 
(LADOT), and other partner cities (such as Pasadena). 
It is a marriage of improvements in street design to 
protect the speed and reliability of transit with invest-
ments in frequent service and better buses.  
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The key transit attributes of Metro Rapid service 
(primarily under the MTA’s control) are: 

•	 Simple route layout: Makes it easy to find, 
use and remember.

•	 Frequent service: Buses arrive as often as 
every 3-10 minutes during peak commuting 
times.

•	 Fewer stops: Stops are spaced about 
three-quarters of a mile apart, similar to 
many rail lines, and include most major 
transfer points.

•	 Level boarding: Low-floor buses reduce 
dwell times.

•	 Color-coded buses and stops: Distinctive 
red paint makes it easy to identify Metro 
Rapid stops and buses.
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The key attributes of street design (primarily under 
LA DOT control or, in the case of the city of Pasadena, 
under the Transportation Department) include: 
•	 Bus priority at traffic signals: Although Metro 

Rapid operates in mixed traffic, signal priority 
technology reduces traffic delay by extending 
the green light or shortening the red light to help 
Metro Rapid get through intersections. 

•	 Enhanced stations: Metro Rapid stations, 
designed to emulate light rail transit stations, 
provide transit information, lighting, canopies, 
and “Next Trip” real-time arrival displays.

Many of these features, such as the location and 
design of stops, are decided and designed in partner-
ship, with both agencies involved. The program is an 
example of how close cooperation between city traf-
fic engineers (who design streets and establish street 
standards and performance measures) and transit 
planners (who route and schedule buses) can result 
in a major improvement in transit performance—even 
when relatively little funding is available.

According to the Federal Transit Administration 
(FTA), Metro Rapid has reduced passenger travel 
times by as much as 29%, with ridership increases of 
nearly 40%. The reduction in travel times primarily 
results from the bus signal priority system, which 
provides up to ten seconds of additional green time at 
traffic signals, and longer distances between stops. 

 Metro Rapid stops include a shelter, real-time arrival information and an informational display.
Source: Los Angeles County Metro
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7 BEST PRACTICES
Mixed Modes: High Capacity Transit and European Street Trams

 MONTPELLIER, FRANCE; DUBLIN, IRELAND; PORTLAND; SAN FRANCISCO

WHAT IS IT?
High capacity transit (HCT) is defined by its function: 
to carry high volumes of passengers quickly and 
efficiently from one place to another. Other defining 
characteristics of HCT service include the ability to 
bypass traffic and avoid delay by operating in exclu-
sive or semi-exclusive rights-of-way, faster overall 
travel speeds due to wide station spacing, frequent 
service, transit priority street and signal treatments, 
and premium station and passenger amenities. 

The transit modes most commonly associated with 
high capacity transit include:
•	 Light rail transit (LRT) – light rail trains operat-

ing in exclusive or semi-exclusive right-of-way 
•	 Bus rapid transit (BRT) – high-end vehicles with 

sculpted exteriors and interior amenities, regular 
or advanced, bus vehicles operating primarily in 
exclusive or semi-exclusive right-of-way

•	 Rapid streetcar – streetcar trains operating pri-
marily in exclusive or semi-exclusive right-of-way

•	 Commuter rail – heavy rail passenger trains 
operating on exclusive, semi-exclusive or non-
exclusive (with freight) railroad tracks

•	 Monorail – train cars operating on a single track 
system in fully exclusive right-of-way 

Some cities and regions, including Seattle, use the 
term intermediate capacity transit to talk about urban 
transit modes that have some features of HCT service 
but do not operate in fully exclusive right of way and/
or do not operate with high capacity vehicles such as 
multicar trains. As in many areas, there is a blurring 

of terminology and transit product.  This section 
emphasizes the need to pay attention to what the 
transit service and design deliver (the product), not 
just the name we give that product.

The distinction between urban streetcars – smaller 
trains operating in mixed-traffic with limited priority—
and light rail transit, which is typically developed using 
exclusive rights-of-way, has been blurred in many 
European cities that have taken an integrated ap-
proach, combining the best attributes of each. These 
European street tram systems, which have been 
constructed in places like Lyon and Nantes, France; 
Dublin, Ireland; and Hanover, Germany over the past 
few decades, use larger vehicles with the sleek styling 
of a modern streetcar, but capacities comparable 
to a light rail train. They operate in street-running 

dedicated rights-of-way with traffic priority on urban 
streets and also stress urban integration and the 
placemaking value of rail transit investments. 

Light rail can operate in a fashion similar to a 
streetcar in mixed traffic or, on the other end of the 
spectrum, like a completely grade-separated rapid 
metro service; the lines between the two are often 
blurred.  Light rail operating with at-grade intersec-
tion crossings, as it does on Martin Luther King 
Boulevard in Southeast Seattle, is more similar to a 
mixed flow streetcar, while light rail operating in fully 
exclusive, grade-separated right-of-way is very similar 
to a heavy rail system like BART in the San Francisco 
Bay Area.
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WHY DO IT?
Urban transit users have a variety of travel options, 
including driving, bicycling, walking, or taking transit. 
Each mode offers advantages, depending on pas-
sengers’ circumstances. Most transit users do not 
expect transit to get them to their destination faster 
than driving, but they find benefits that make transit a 
desirable option. 

In order for transit service to be effective, transit 
speed and access (meaning spacing of stops as well 
as vertical movements for grade separated transit 
services) must be balanced. In the case of high 
capacity transit, access is typically concentrated in a 
few stations that are spaced far apart; in exchange, 
the service is able to achieve higher travel speeds, 
shorter travel times, and better on-time performance. 
In these cases there is greater need for good access 
to stations by bike, foot, local bus, or automobile. 
There is a direct tradeoff between station spacing and 

operating speed; lines with fewer stops experience 
less delay but require people to travel farther to reach 
them. 

Several cities in the U.S. and Europe have imple-
mented streetcar or light rail systems that run both 
on separated rights-of-way and in mixed flow traffic, 
depending on the location on the line. 

San Francisco’s Muni Metro system is largely based 
on historic streetcar lines and operates in various 
rights-of-way ranging from subway to surface streets 
in mixed flow traffic.

Dublin, Ireland has integrated light rail into its histori-
cal context. Launched in 2004, the LUAS (Irish for 
“speed”) system had provided over 50 million trips 
by the beginning of 2007 and was running a financial 
surplus.  In 2009, LUAS provide 25.4 million trips in a 
single year, down slightly from its peak of 27.3 million 
trips in 2008. This decline is attributed to economic 
recession.  The management agency, RPA, continues 
to maintain a financial surplus from operation of the 
light rail system.

Source: Nelson\Nygaard

LUAS in Dublin operates in street-running, dedicated 
lanes in very tight quarters.
Source: SDG
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Montpellier, France, has a street tram network consisting 
of two lines and several parking facilities. Touted as one of 
the most stylish public transport systems in the world, with 
highly decorated cars, it is the busiest street tram system 
in France, carrying over 100,000 passengers a day. It uses 
a street-running dedicated right-of-way through the dense 
urban core to the outer suburbs.

The Metropolitan Area Express (MAX) in Portland, 
Oregon, claims the fifth highest ridership among light rail 
systems in the United States and is the country’s most 
ridden stand-alone light rail system. (The busiest light rail 
systems—those in Boston, San Francisco, Los Angeles 
and Philadelphia—are integrated with heavy rail subway 
networks.) MAX carried 107,400 daily passenger trips 
(weekdays) in 2008 and has seen ridership as high as 
118,200 per day during peak periods. In central Portland 
and Hillsboro, MAX trains run in street-running dedicated 
lanes on surface streets. Otherwise, MAX runs within its 
own right-of-way, generally either in street medians, along 
freeways, or on former freight railroad lines.

Where the tracks run along a street, intersections are 
generally controlled by traffic signals that give trains 
priority. Where the tracks occupy a completely separate 
right-of-way, level crossings are protected by automatic 
crossing gates. 

Sound Transit’s Central Link light rail, new in operation, 
provides a mix of operating environments. In downtown 
Seattle, it operates underground in exclusive right-of-way; 
in southeast Seattle it operates at grade along an arterial 
street. Central Link is a part of the city’s Urban Village 
Transit Network, providing fast connections between 
neighborhoods targeted for growth while aiding circulation 
through downtown. Additional light rail lines could provide 
both urban circulation and neighborhood connections 
within the city.

MAX Light Rail in Portland operates in a separate right-of-way outside downtown but in street-running 
dedicated lanes in downtown Portland and Hillsboro.
Source: Nelson\Nygaard

The Montpellier, France street tram provides 130,000 daily trips on a two line system. Two additional lines 
are planned or under construction.
Source: SDG
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HOW WELL DOES IT WORK?
Successful transit services deliver safe, comfortable, 
reliable service to passengers in a manner that 
pleases existing customers and attracts new custom-
ers. To the degree that a transit system or line can 
implement key elements of HCT (or intermediate 
capacity transit), it will be more successful at attract-
ing and retaining ridership. These factors include: 
•	 High frequency so that the rider does not need a 

schedule
•	 A long daily span (18 hours is optimal)
•	 Widely-spaced stops (1000 feet or more)
•	 A high-quality customer experience (large 

windows, tall ceilings, clean environment on 
vehicles, real-time information, clean station 
areas, covered waiting areas at stations)

•	 Mixed land uses concentrated within walking 
distance of stations

•	 A dedicated right-of-way for as much of the 
route as possible

Both bus and rail systems designed to include these 
features typically enjoy high ridership and lead to 
better land use decisions, with more investment in 
areas served by these systems.
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7 BEST PRACTICES
Transportation Land Use Linkages

 VANCOUVER, BRITISH COLUMBIA

WHAT IS IT?
Vancouver, British Columbia has nearly doubled 
its downtown population in less than two 
decades, sustainably accommodating regional 
growth while creating new, highly livable neigh-
borhoods. This change is due to progressive land 
use policies coupled with supportive transporta-
tion policies.

WHY DO IT?
If planning for smart growth is to succeed, poli-
cies must include a transportation component 
that not only prioritizes sustainable modes of 
transport, but, to some extent, restricts accom-
modation for automobiles.

HOW WELL DOES IT WORK?
The broad strokes of the so-called “Vancouver 
model” are well known to American planners: 
develop dense, mixed-use and walkable neigh-
borhoods in and around downtown. Many of 
the details of Vancouver’s approach to land use, 
however, are less understood—including the 
relationship between land use and transporta-
tion policy.

Vancouver’s “Living First” policy, adopted in 
1991 as part of the Central Area Plan, rezoned 
8 million square feet of space from commercial 

to residential use; since the policy was imple-
mented, the population of the downtown 
peninsula has risen from 47,000 to 88,000 (in 
the 2006 census). However, former planning 
director Larry Beasley has explained that  
the policy’s success “is not just the result of 
favoring housing and changing the zoning to 
allow it to happen. Nor is it just the result of a 
vibrant market...The first principle has been to 
limit commuter access into downtown and let 
congestion be an ally in a household’s profound 
first decision to live downtown or in the suburbs.  
Walking, biking, and transit get priority for both 
space and spending.”1

“Vancouver,” writer Trevor Boddy has further 
explained, “is the only major city in North 
1 “Living First” in Vancouver, American Planning Association’s Zoning 
News April 2000

America without a single freeway within its 
boundaries. Citizen activism in the late 1960s 
saved Gastown and Chinatown by stopping a 
roadway with the Orwellian name of the ‘East 
Downtown Penetrator,’ followed by significant 
investment in elevated rail public transit.”2 

The growth of the SkyTrain system has helped 
Vancouver’s downtown peninsula—which is 
connected to the rest of the city only by a 
narrow bottleneck that might otherwise be 
choked with traffic—to remain a major civic and 
commercial center, with 10% growth in employ-
ment between 1991 and 2001, even as outlying 
areas have continued to grow. (Downtown 
growth may have mitigated suburban sprawl, but 
the entire region is growing rapidly.) The share 

2 http://uskyscraper.blogspot.com/2005/09/vancouverism.html
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of downtown trips made by car has remained 
relatively constant and even declined: from 46% 
of all trips in 1994, auto mode split had fallen to 
40% by 1999. In 1999, transit accounted for 28% 
of all trips and walking accounted for 31%.

With so much residential growth downtown, 
trips into and out of the core are increasingly 
less important than trips within the downtown 
peninsula. Morning peak trips entirely within 
downtown increased from 18% of all downtown 
trips in 1974 to 21% by 1996; These trips were 
expected to reach 27% by 2021. While trips to 
downtown destinations from outside downtown 
were expected to grow by 18% by 2021, trips 
within downtown were expected to grow by 
64%.

To accommodate the continued growth 
of downtown, the city’s 2002 Downtown 
Transportation Plan built on the 1997 City of 
Vancouver Transportation Plan, which made 
explicit the following hierarchy of transporta-
tion priorities: pedestrians, bicycling, transit, 
goods movement, and private automobiles. The 
1997 plan also made clear that “(o)verall road 
capacity to the downtown will not be increased 
above the present level.” In the 2002 plan, a 
“Pedestrians First” policy was established, and it 
was further noted that: 

“Over the next 20 years, the total number of 
trips to downtown will grow by 30%. Some 
kinds of trips will increase more than others. 
Commuter trips on foot and bike are expected 
to double. Rush hour transit use will rise by 50 
to 60%. Car and truck trips are projected to stay 
about the same.” 

The plan anticipated doubling the total length 
of bike lanes downtown, on top of a twofold 
increase between 1994 and 1999. It projected an 
85% increase in transit trips within downtown 
during the morning rush hour, accommodated 
by local bus routes. It also projected that rail 
would accommodate 90% of all new non-walk 
and bike trips into downtown. The total number 
of commercial parking spaces per employee, 
meanwhile, was expected to drop from 0.44 in 
1990 to 0.32 by 2021.

With congestion declining, the plan projected 
a 3% increase in average vehicle speeds, with 
average transit speeds increasing by 14%.

Criticisms of Vancouver’s downtown transporta-
tion policy have focused on its land use policy: 
with housing prioritized over offices and limited 
remaining space for commercial growth, down-
town is becoming something of a “bedroom 
community” with increasing numbers of com-
mute trips from downtown to outlying jobs.

Since the 2002 plan, the city has taken ad-
ditional steps toward a sustainable long-term 
transportation policy. In 2006, the South Coast 
British Columbia Transportation Authority, or 
TransLink, implemented a parking tax on all non-
residential properties of $0.78 per square meter. 
A “demonstration” streetcar line between the 
Olympic Village Canada Line subway station 
and the popular Granville Island shopping area 
opened in time for the 2010 Winter Olympics; 
it is the first phase of a greater downtown 
network.  The Canada Line, the latest install-
ment of TransLink’s driverless metro system, 
opened between the airport and downtown 

just before the Olympic games. The Olympic 
Village area itself is now being redeveloped into 
a neighborhood and will be the first community 
in Canada to offer car-share vehicles throughout 
its entirety. The Southeast False Creek Plan 
forecasts that 60% of all trips in the area will be 
made without a car and that the neighborhood 
will generate 25 to 50% less greenhouse gas 
emissions than similar urban districts.

For information about density and appropri-
ate transit modes, refer to the Mode Analysis 
section.

A graceful mix of density and open space improves livability 
and encourages residents and visitors to make full use of 
the city.
Image from Flickr user Duane Storey

Well-marked bicycle routes improve navigation by bike and 
indicate to drivers the multimodal nature of the street.
Image from Nelson\Nygaard



Seattle Transit Master Plan Briefing Book  7-13

7 BEST PRACTICES
Local Government Standards for Transit Agencies

 OAKLAND, CALIFORNIA

WHAT IS IT?
While most everyone agrees that quality transit 
service is a critical element to a world-class city, often 
the city itself is not responsible for the implementa-
tion of transit service.  Some cities have relatively 
little input into transit operations within their borders, 
as the transit operator responds to a broader con-
stituency. An explicit set of city standards for local 
transit service is one tool that can help to ensure that 
local transit is provided in a manner that is consistent 
with a city’s overall mobility goals.

The City of Seattle has UVTN performance measures 
(see section 4 of this briefing book) that evaluate 
the quality of transit service from the perspective of 
a transit rider, e.g., service frequency and reliability, 
and passenger load. These indicators contrast with 
traditional measures from the perspective of a transit 
agency, such as riders per hour.

 

WHY DO IT?
While transit agency staff and board members should 
ideally work in close cooperation with representatives 
of the local jurisdictions they serve, the reality is often 
different. While the worst-case scenario is an adver-
sarial relationship, the more common circumstance 
is a simple lack of coordination. Policy guidelines can 
clarify a city’s positions on transit service and serve 
as a tool for reference in policy making and project 
design as well as provide leverage in negotiations.

HOW WELL DOES IT WORK?
Transit service in Oakland, California, is primar-
ily provided by the Alameda-Contra Costa Transit 
District, or AC Transit. AC Transit is a regional district 
with an elected board. Meanwhile, Oakland, with 
approximately 400,000 residents, is the largest city 
served by AC Transit but has no direct representation 
within AC Transit.

Since 1993, AC Transit has been planning a Bus Rapid 
Transit (BRT) line that would operate within the cities 
of Oakland, Berkeley, and San Leandro and entail 
major reconfigurations of arterial streets and transit 
service within the corridor, culminating in a Draft 
Environmental Impact Statement/Report (DEIS/R) 

released in 2007. The three cities are currently 
developing a Locally Preferred Alternative (LPA) to be 
studied in the Final Environmental Impact Statement 
(FEIS).

In developing its LPA, City of Oakland staff drafted a 
policy framework addressing design and operational 
elements of the project within Oakland. The hope 
is that these policies will provide design standards 
for the AC Transit BRT project and maximize the 
benefit of the project to the city. The policies are the 
beginning of a multimodal performance management 
system that can be used to evaluate all projects, 
transit and other modes.
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These guidelines are still under development, and in 
many ways are directly related to the BRT project. 
However, they provide an example of a set of policies 
that can be enforced by a city to influence mobility 
for all types of travel within its boundaries. Oakland’s 
draft policies are included below:

Transit
•	 Transit-only lanes located in centers of roadways 

should be physically separated from mixed-flow 
lanes, using barriers such as mountable curbs, 
medians, or other positive separations to reduce 
violation rates.

•	 Stops should be located based on maximizing 
transit connectivity and direct access to major 
transit trip generators.  Where it is necessary to 
shift the locations of stops from their “optimal” 
locations, they should not be located more than 
500 feet away.

•	 All BRT stops should feature raised platform 
areas enabling level boarding of buses, regard-
less of whether a transit lane is provided.

•	 All BRT stops also used by other transit services 
should be at least 120 feet in length.

•	 All BRT stops should be equipped, at minimum, 
with a “baseline” package of amenities including 
no less than two shelters, with benches; digital 
displays of real-time arrival information; fare 
machines; route and system maps; garbage bins; 
ADA-standard wheelchair ramps and truncated 
domes along edges of platforms; and signage, 
clearly visible to riders aboard buses, identifying 
the stop location. In addition, stops located in 
medians should feature fences and platform 
“taper” areas designed to discourage jaywalking.

•	 Stops should be located on the far sides of 
intersections.

•	 Sidewalk stops should be located on “bulb-out” 
extensions, allowing buses to stop directly 
in their path of travel. This policy should be 
applied regardless of whether a dedicated lane is 
provided.

•	 BRT stops, when combined with local service, 
should be located no less than 1,000 feet and no 
more than 2,000 feet apart.

•	 Any restrictions on vehicle circulation should not 
require realignment of transit routes.

•	 Where stops in one direction are not visible 
from the nearest stop in the opposite direction, 
clear and prominent signage should be displayed 
along a high-quality pedestrian path between 
the stops.

•	 To the extent possible given design specifica-
tions (e.g., 13-inch-high platforms), median 
transitways should be designed to accommodate 
other transit services, including paratransit 
services. In some locations, it may be desirable 
to allow taxis to use transitways for travel but 
not for stops. Curbside transitways in neighbor-
hood commercial districts must accommodate 
delivery vehicle access to sidewalk “cutout” 
loading spaces.

•	 The following hierarchy of transit rights-of-way 
should be applied (starting with the most 
desirable basic configuration):  transit-only lanes 
in the center of the roadway that are physically 
separated from traffic; center lanes separated 
from traffic by pavement treatments; outside 
lanes adjacent to curbs; outside lanes between 
travel and parking lanes; mixed-flow lanes.

•	 Where it is not possible to provide dedicated 
rights-of-way for transit, or where needed for 
additional speed and reliability improvements, 
alternative treatments designed to reduce delay 

should be strongly considered. These include 
“queue jumps” consisting of transit-only lanes 
for a short distance in advance of intersections, 
as well as transit-only signal phases; consolida-
tion of BRT stops; alternative alignments; and 
improved signal priority.

Pedestrians
•	 Within reason, stops should be easily accessible 

to pedestrians approaching from all directions. In 
some cases, this may mean extending a platform 
to a point adjacent to a nearby corner in order 
to provide direct pedestrian access from the “far 
end” of the platform.

•	 Where transit or private vehicles would operate 
in the curbside lane, and where parked cars would 
not provide a “buffer” protecting pedestrians 
on the sidewalk, lanes should be at least 14 feet 
wide and trees, planted strips, street furniture, or 
bollards should be located along the curb.

•	 Where existing crosswalks must be removed in 
order to ensure safety or reduce transit delay, a 
marked crossing of the street must be provided 
no more than one block away. If this crossing 
bisects a raised median, a level “cut” should be 
made in the median in order to allow wheel-
chairs and bicycles to cross at grade. (Note that 
this policy may be adjusted based on provisions 
of the City of Oakland Pedestrian Master Plan.)

•	 Where existing sidewalks must be narrowed, a 
clear space for pedestrians outside the “door 
zones” of adjacent buildings and parked cars 
must be provided no less than three feet wide. 
This space must also be free of street furniture. 
Effectively, sidewalks should be no less than nine 
feet wide from inside edge to curb.
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•	 If possible, universal design principles of ac-
cessibility should be applied. Americans With 
Disabilities Act requirements should not be 
viewed as optimal design but as baselines.

•	 All crosswalks should be as visible to motorists 
as is reasonably possible, featuring at minimum 
white “ladder” or “zebra” markings.

Cyclists
•	 In order to reduce the potential for conflicts 

between bicyclists and motorists where Class 
II bicycle lanes end and cyclists are forced to 
merge into traffic, City of Oakland staff should, 
based on further discussion and consultation, 
develop a minimum length for Class II on-street 
lanes. Where this length cannot reasonably be 
achieved, it might be preferable to provide an 
extra-wide (14-foot or more) travel lane instead.

•	 Where Class II bicycle lanes cannot be provided, 
alternative design solutions such as bicycle 
boxes or alternative routes should be strongly 
considered.

•	 Bicyclists should be legally allowed in outside 
transit lanes and, in order to safely accommo-
date them, lanes should be at least 14 feet wide.

Autos
•	 Where significant reductions in parking supply 

are necessary—particularly in neighborhood 
commercial areas—parking demand manage-
ment strategies should be considered in addition 
to more limited mitigation measures such as 
replacement parking and conversion of unme-
tered spaces to metered use. A broad range of 
Transportation Demand Management (TDM) 
measures is available. Illustration of existing conditions (top) and proposed BRT operations (bottom) at the location of 

proposed Temescal Station (49th St. at Telegraph Ave.).
Source: FMG Architects and Cambridge Systematics

EXISTING

PROPOSED
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•	 Wherever possible, existing options for vehicular 
circulation should be maintained.

•	 Where significant amounts of traffic might be 
diverted into residential neighborhoods, mea-
sures to calm traffic should be considered.

•	 Where transit lanes would be located along 
the outside of roadways in neighborhood 
commercial areas or other locations where 
double-parking is prevalent, design measures 
to discourage double-parking, such as colored 
treatment of transit lanes, should be considered.

•	 Emergency vehicle access to transit lanes should 
be a design priority.

Multimodal
•	 Mobility should be measured in terms of “ag-

gregate delay”—the total difference between 
travel time in freely-flowing, uncongested traffic 
and actual travel time including both motorists 
and transit users—and not simply in terms 
of vehicular level of service, which does not 
distinguish between a single-occupant car and a 
full bus.

•	 Capacity should be measured in terms of “per-
son throughput”—the number of people that a 
particular road segment carries over a specified 
period of time—and not just vehicle throughput.

•	 Benefits and impacts related to emissions 
reduction, land use, and other elements of 
sustainability and safety should, to the extent 
possible, be quantified and taken into account in 
design development.

Urban Design
•	 To the extent that they would not interfere 

with transit operations, taxis should be allowed 
access to transit lanes. 

•	 In neighborhood commercial corridors where 
transit lanes would be located adjacent to the 
curb and where there would be no curbside 
parking, it might be necessary to provide 
“cutout” loading bays and to allow delivery 
vehicles access to transit lanes in order to reach 
loading spaces.

•	 While the BRT project is primarily a transit 
project, and budgetary concerns may prevent 
extensive reconstruction, redesign of rights-of-
way presents opportunities to address “building 
face-to-building face” landscaping and other 
issues.

•	 Any landscaping removed by the project should 
be replaced in some form, preferably within 
the immediate area. Sidewalk elements may 
be substituted for lost landscaping located in 
medians.

•	 In addressing access to neighborhood business-
es, it is important to bear in mind that reductions 
in parking supply may be offset or negated by 
increased availability of transit.

These policies are intended as guidelines that would 
still allow for negotiation to occur when it is not 
possible to meet all of the thresholds for all modes.  By 
providing these policies to the transit agency, the City 
of Oakland is able to point to something concrete that 
will be adopted by the City Council to guide AC Transit 
in the final design. The policies, which will be publicly 
vetted, also provide assurance to residents and busi-
nesses that the city has considered Oakland’s overall 
mobility and other needs in its work with AC Transit.
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7 BEST PRACTICES
City-Based Transportation Demand Management Strategies

 BOULDER AND CAMBRIDGE

WHAT IS IT?
A number of cities have implemented transportation 
demand management (TDM) ordinances that use 
regulatory and incentive-based strategies to reduce 
impacts from drive-alone auto trips. TDM strategies 
are an important compliment to transit service 
and can help to generate ridership by: subsidizing 
transit passes, increasing transit pass distribution 
through employers, improving access to information 
about transit services, and implementing parking 
management and pricing programs that discourage 
drive-alone travel.  

WHY DO IT?
TDM strategies are inexpensive relative to infrastruc-
ture investments. Comprehensive ordinances can 
result in significant reductions in drive-alone mode 
share, traffic congestion, emissions, and collision 
rates, as well as in demand for parking, thereby allow-
ing valuable space to be transferred to other uses.

HOW WELL DOES IT WORK?
Boulder, Colorado
Between 1995 and 2005, the drive-alone rate for 
Downtown Boulder workers fell by more than 
one-third, while the mode share for transit more than 
doubled.

Boulder’s experience with TDM dates back to 
1970, when the Central Area General Improvement 
District (CAGID) was established. The CAGID is a 
30-block district in downtown Boulder that operates 
nine off-street parking facilities and 875 on-street 

metered parking spaces.  In coordination with the 
Downtown Management Commission, CAGID offers 
all full-time employees in downtown Boulder an 
EcoPass, which allows unlimited use of local transit.  
Subsidy for the EcoPass program comes from parking 
meter revenues.  Boulder’s downtown parking 
policies are premised on the notion that “park-once” 
spaces should be provided around the periphery of 
downtown, rather than spaces attached to individual 
businesses.
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The city of Boulder employs a number of TDM strategies within the CAGID area:
•	 There are no minimum parking requirements for non-residential developments. 

Developers who choose to build little or no parking can purchase permits for 
spaces in public lots for resale to employees. As of 2006, these permits cost 
$852 per year for garage spaces and $536 per year for spaces in surface lots, 
representing a substantial discount over construction costs for structured 
parking. Parking meter revenue is used to provide employee benefits including 
free universal transit passes, or Eco-Passes, available to all downtown employ-
ees (which CAGID is able to purchase in bulk at deep discount from RTD), a 
guaranteed ride home program, ride-matching services, bicycle parking and 
other amenities.

•	 Because meter revenue is reserved for use by CAGID, there is a strong incen-
tive to provide additional curbside metered spaces, which offer valuable short-
term parking for retail customers. Downtown businesses can bulk-purchase 
meter tokens or validated stamps for their customers.

Additionally, the city has experimented with reduced and more flexible parking 
requirements for new developments in mixed-use districts outside of the CAGID 
area. A single parking requirement for all non-residential uses offers flexibility for 
office space to be converted to use as a restaurant, for an example, without trigger-
ing requirements for additional parking.

The success of Boulder’s approach to TDM is reflected in the growth of downtown’s 
centerpiece, the Pearl Street pedestrian mall, which has been significantly expanded 
in recent years. A mixed-use area adjacent to the Mall was established in the 1980s 
but did not experience significant development until parking requirements were 
reduced in 1997.

The success of the policies is also reflected in the steep reduction in rates of 
driving downtown, accompanied by a major increase in transit use. City staff have 
noted the development of an Eco-Pass “culture,” with close to five in six downtown 
workers participating in the program and transit mode share among participants of 
40%, which is higher than the mode split for solo driving. About half of downtown 
employees now live within two blocks of a transit stop, and the additional parking 
that would be required to accommodate all transit users has been estimated at 
close to 4,400 spaces.

SKIP is one of several branded frequent bus lines operating in Boulder.
Source: Nelson\Nygaard
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Cambridge, Massachusetts
Cambridge’s Parking and Transportation Demand 
Management (PTDM) Ordinance, adopted in 1998, 
requires that developers reduce the drive-alone rates 
for new developments to 10% below the average 
for the census tract in which their project is located. 
Within two years of adoption, citywide drive-alone 
rates had declined even as the state of Massachusetts 
experienced an increase in solo driving.

The ordinance applies to new and expanding com-
mercial, educational, and religious developments with 
more than five parking spaces. Developments with 5 
to 20 spaces must apply three trip reduction mea-
sures. Developments with more than 20 spaces must 
complete a TDM plan to be reviewed annually. All 
developments subject to annual review must reserve 
10% of parking spaces for high-occupancy vehicles 
and must construct parking for bicycles equivalent to 
10% of the parking supply for autos. Developers who 
fail to implement these measures can be fined; in a 
worst-case scenario, their parking facilities may be 
shut down by the city. 

Cambridge has many more cyclists than other parts of the Boston metro area.
Source: Nelson\Nygaard

Bike infrastructure such s this planned separated bike lane in Cambridge complement its 
PTDM ordinance by providing safe and reliable alternatives to driving.
Source: Nelson\Nygaard

National data and logic would suggest that in a more 
or less built-out city, an ordinance that addresses 
only new developments would have limited effective-
ness. However, between 1990 and 2000, Cambridge 
experienced a reduction in its drive-alone rate of 
approximately 6% for residents, 1% for employees, and 
23% for those who both live and work locally. Over 
the same period, the state saw a 2% increase in its 
drive-alone mode share.
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7 BEST PRACTICES
Congestion Pricing

 SINGAPORE, LONDON, STOCKHOLM

WHAT IS IT?
Congestion pricing uses electronic transponders 
in vehicles, database-linked cameras, and other 
barrier-free means to charge drivers as they enter 
heavily congested parts of the city. Congestion pricing 
programs can charge varying fees based on different 
tiers that factor in complementary benefits (those 
in addition to congestion relief) or address equity 
concerns. London, for instance, offers exemptions for 
electric cars, while other systems include allowances 
to address perceived inequities in the pricing system 
(e.g., pricing caps or reductions for downtown resi-
dents, persons with disabilities, low-income travelers, 
etc.). These systems work well in combination with 
public transit and can be used as a source of funding 
for improved public transit systems. 

WHY DO IT?
Congestion pricing reduces congestion by offering 
an economic incentive to take transit or other 
non-auto means to enter central business districts. 
Traffic congestion in central districts degrades transit 
performance, delays emergency response vehicles, 
impedes the movement of goods, and costs residents 
in lost time and excess fuel usage. Congestion pricing 
can reduce vehicle miles traveled (VMT), an important 
contributor to global climate change, air pollution, 
and other congestion-related problems including 
negative impacts on the city’s economic competitive-
ness resulting from reduced access.  While it may 

seem counterintuitive, cities that have implemented 
congestion pricing have actually improved access to 
downtowns by balancing travel to more spatially ef-
ficient modes. In some cases, this also benefits goods 
movement, an industry that places high value on time.  
Congestion pricing can also provide a revenue stream 
to be used to improve transit service and enhance 
non-drive alone modes.

HOW WELL DOES IT WORK?
A number of European and Asian cities have success-
fully implemented cordon pricing, or tolls, to charge 
drivers when entering entire subareas of cities. 
These comprehensive programs limit travel to, and 
congestion within, large geographic areas, not just 
along highway corridors. Similarly, parking pricing can 
provide some of the benefits realized by full conges-
tion pricing but often are limited to publicly owned/
controlled facilities, limiting results.  Several success-
ful congestion pricing programs are noted here.

Facts and Results from 
the Stockholm Trial

What is it that has been evaluated? 
A programme of evaluation was designed in 
consultation with the National Road Adminis-
tration Vägverket, the County Council’s Regional 
Planning and Traffi c Offi ce, Stockholm Trans-
port, specialist independent consultancies, 
various research institutes and some of the city 
administrations. The areas evaluated include:

• County residents’ travel habits 
• Car traffi c 
• Public transport 
• Pedestrian and cycle traffi c 
• Environmental and health effects 
• Traffi c safety 
• Distribution effects 
• Business and the regional economy 
• Social cost-benefi ts
• Knowledge of, and attitudes to, the 
 Stockholm Trial

Who carried out the measurements? 
Measurements of air quality, noise and traffi c 
fl ows, conducted earlier by the City of Stock-
holm Environmental and Health Administra-
tion, the City of Stockholm Traffi c Offi ce, 
Stockholm Transport and the National Road 
Administration, have been used as far as 

possible. In other areas, measurements have 
been made specifi cally for the trial, for example 
extra measurements of traffi c fl ows, journey 
times, travel patterns and effects on business 
life. These have been carried out by different 
consultancies specialising within each fi eld, e.g. 
Trivector, Transek, SWECO, ÅF, the Retail and 
Wholesale Trade Research Institute and Inregia.

How are the results reported? 
The results and analysis from the different 
individual studies and projects have been 
presented in reports as they were completed. 
They have been presented in a comprehensive 
report in which a group of experts have made 
an overall assessment of the effects of the 
Stockholm Trial.

The Congestion Charge Secretariat has also 
reported real fi gures each month for car traffi c, 
public transport, usage of park-and-ride facilities, 
an index from trade turnover in the inner city, 
cycle traffi c as well as questionnaire returns on 
how county residents view the traffi c situation 
and the urban environment. The expert group 
has, at the same time, presented a comprehen-
sive analysis of the past month.

Facts about the Evaluation 
of the Stockholm Trial 

Further information, and all the evaluation reports can be 
found on www.stockholmsforsoket.se
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Singapore
In 1975, Singapore was one of the first places to 
implement congestion pricing though an area licens-
ing system (ALS) that required drivers to purchase a 
sticker to drive into the core of the city. The ALS was 
very effective in reducing traffic and has since been 
enhanced and expanded. In 1998 the paper-based 
license was replaced by radio frequency identification 
(RFID) tags that use differential pricing—pricing that 
varies by time of use—on more routes. Studies have 
shown that traffic volume on weekdays entering the 
restricted zone has dropped between 20 and 24%, 
while average traffic speed has increased from 30 to 
35 km/hr to 40 to 45 km/hr. 

London  
London has the most ambitious congestion pricing 
program to date, and it provides a success story for 
congestion pricing advocates1. Drivers are charged 
a fee for crossing into the central business district 
(CBD) by any route and can pay by internet, at retail 
outlets, in booths, and via cell phone. 

The system is enforced by over 400 video cameras 
around the city. This system is much more compre-
hensive than previous programs, and requires no 
long-term commitment or investment on the part 
of the driver. Transport for London (TfL), the local 
government body responsible for most aspects of 
transportation in the London region, has found that 
congestion has fallen by 22%.  In addition, waiting 
times for bus service fell 30% in the first year and 18% 
in the second year, despite a 37% increase in ridership.

1  Central London Congestion Charging, Impacts Monitoring, Fourth 
Annual Report, June 2006 The Stockholm Trials (www.stockholms-
forsoket.se)

LONDON
The London congestion pricing program has been 
in place since the beginning of 2003, covering a 
10-square-mile zone of central London. The zone 
is approximately one-eighth the size of the City of 
Seattle. Congestion fees are charged between 7:00 
A.M. and 6:30 P.M. Mondays through Fridays, except 
on public holidays. There is a flat fee of £8 ($15) per 
day for entering, exiting, or driving within the zone if 
the fee is paid by 10:00 P.M. on the same day. There 
is an additional surcharge of £2 if the fee is paid 
between 10:00 P.M. and midnight. Late payment fees 
are charged immediately after midnight, and amount 
to £50 for the first 14 days, £100 for the following 14 
days, and £150 thereafter. Vehicles with three or more 
outstanding penalty fees may be booted or towed; 
this policy is effective across the entire Greater 
London area. The congestion charge can be paid in 
advance or on the same day in multiple locations.

Successes
Congestion has been reduced inside London’s zone by 
an average of 26% since the program’s introduction 
in 20033. Congestion is defined as the excess delay 
above what would be experienced under clear condi-
tions. London’s pre-congestion baseline delay was 
2.3 minutes per kilometer with 2005 figures showing 
an improvement to 1.8 minutes per kilometer. These 
reductions in travel times are a result of less traffic. 
Statistics from 2005 confirm a 17% drop in total 
traffic with a 31% decrease in potentially-chargeable 
vehicles in relation to equivalent pre-charging figures 
for 2002. From 2002 to 2005, the total number of 
car vehicle-kilometers driven fell 39%.

3  2006 TfL Annual Report

Stockholm
Following London’s example, Stockholm implemented 
a similar system in 20062. In this system, cameras 
record license plates and charge drivers without 
requiring driver action (this is similar to the system 
proposed for New York City). The cordon pricing 
system in Stockholm has shown initial success. Traffic 
in the central area has been reduced by between 
20 and 25%, and emissions from automobiles have 
decreased 14%. There was little increase in traffic on 
roads just outside the cordon.

North American cities
The use of high occupancy toll (HOT) lanes is wide-
spread around the U.S and Canada, though HOT lanes 
are not a tool for reducing congestion in a central 
area. The only two U.S. metropolitan areas currently 
using dynamic (variable) pricing are San Diego and 
Seattle. Dynamic pricing allows the congestion pricing 
system to vary prices based on time of day or in 
response to changing congestion conditions. Both 
San Diego’s I-15 express lanes and the SR-167 HOT 
Lane Pilot Project are located in the suburbs . There 
remains an opportunity for a U.S. city to take the lead 
in implementing dynamic pricing to reduce congestion 
and maximize benefits. 

2  Stockholms Stad (2006) Facts and results from the Stockholm 
Trial. Second Version - June 2006
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Road accidents have also decreased, with a net reduc-
tion of between 40 and 70 personal injury accidents 
per year. There is no evidence of adverse traffic 
impacts on roads surrounding the zone, and there is 
an overall pattern of slowly declining “background” 
traffic levels in inner London. London reduced 
greenhouse gas (GHG) emissions from road traffic 
by 16% within its congestion pricing area, lowered 
traffic, and improved transit and bicycle use. London 
estimates a 9% reduction in pedestrian injuries and a 
20% increase in bicycle trips.

Data revealed no significant impacts on business 
performance; recent economic activity saw a brief 
decline due to the July 2005 subway bombings, but 
retail and business profitability have since rebounded. 
Overall, the congestion zone appears to have a 
neutral effect on business. Surveys also indicate that 
78% of the charge payers are satisfied with the quality 
of service. 

Data on financial performance shows a net benefit 
from congestion pricing systems. The system gener-
ated net revenues of £90 million in 2004/05 and 
£122 million in 2005/06 (provisional figures), which 
are being spent largely on improved bus service 
within London. The increase in revenue between 
the two years can to a large extent be attributed 
to a fee increase from £5 to £8 in July of 2005. 
Interestingly, the 60% increase in daily fee seems to 
have contributed to only a 4% reduction in entering 
traffic, which is towards the lower end of Transport 
for London’s prior expectation. However, these results 
have yet to be confirmed. There are also additional 
public transport fares generated by those transferring 
to bus, Underground, and rail services. TfL estimates 
that these are on the order of £15 million per year, 
largely offsetting the additional costs of £20 million 

per year for providing additional buses.  The success 
in the central London charging zone has prompted a 
future western extension of the zone. 

Challenges 
London’s congestion pricing system, while successful, 
is not considered optimal for several reasons4:
•	 The fee is not based on how many miles a 

vehicle is driven within the charging area.
•	 The fee is not time-variable, that is, the fee is not 

higher during the most congested periods and 
lower during less congested periods.

•	 The fee does not vary by location. It would be 
more efficient to have higher rates on more 
congested roads.

•	 The system has relatively high overhead costs.
•	 Transit service (particularly the Tube) is crowded 

and unreliable, although this is changing as bus 
service improves and pricing revenue is used to 
upgrade the system.

4 Todd Litman, London Congestion Pricing: Implications for Other 
Cities, Victoria Transport Policy Institute (2006)

STOCKHOLM
Sweden’s capital, Stockholm, recently introduced 
congestion charging. The Swedish government and 
the City of Stockholm managed a seven month trial 
period of a congestion tax in Stockholm between 
January 3 and July 31, 2006. During this period, ve-
hicles entering or exiting any of the 18 control points 
into or out of the Stockholm inner city on weekdays 
between 6:30 A.M. and 6:29 P.M. were required to pay 
a congestion tax. A referendum on the permanent 
implementation of congestion charges held on 
September 18, 2006 succeeded with a 51.7% approval. 
The zone covering the city’s core is approximately 13 
square miles in size.

Reduction in Car Traffic
Source: The City of Stockholm, Facts about the Evaluation of the 
Stockholm Trial, http://www.stockholmsforsoket.se/upload/Hush-
all_eng.pdf.
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Vehicles are registered by cameras photographing the 
license plates, similar to the London system. Vehicles 
equipped with an electronic unit for direct debit pay-
ment are also identified through this means. Traffic 
flow is not affected as drivers are not required to stop 
or slow down when passing a control point. 

The cost per entrance or exit is $1.35, $2, or $2.70 
depending on the time of day. The maximum amount 
is charged during peak hours from 7:30-8:29 A.M. 
and 4:00-5:29 P.M. The maximum amount payable 
per vehicle per day is $8. Payment must be registered 
within 14 days of passage. Owners of vehicles that are 
not equipped with an onboard unit must pay the fees 
at local chain stores, via credit card, on the Internet, 
or through Internet banks. If the tax is not paid within 

the 14-day time frame, the vehicle owner will receive 
a reminder to pay the tax within four weeks, with an 
additional administration charge of $9.50. If the tax 
and fees are not paid within the four-week period, a 
new reminder is sent out with an additional $70 fee.

Exemptions
The following vehicles are exempted from the 
congestion tax:
•	 Emergency vehicles
•	 Buses with a total weight of at least 14 tons
•	 Diplomatic cars
•	 Taxis
•	 Motorcycles
•	 Vehicles registered abroad
•	 Military vehicles
•	 Cars that are equipped with technology for par-

tial or total operation using electricity, alcohol, 
or gas other than gasoline, and are registered as 
such at the Swedish Road Administration

•	 Owners of the following types of vehicles must 
apply for an exemption: 

 ̗ Mobility service vehicles with total weight 
below 14 tons

 ̗ Cars that are used by persons with a 
disabled person parking badge

Cost of Implementation
The Swedish government has budgeted $510 million 
to cover all the costs of implementation, including 
technology, transit improvements (such as 12 new 
express bus lines, expanded service for nearly 20 
other bus lines, and new bus stops), about 1,800 
new park-and-ride lots, information campaigns, 
and monitoring. The revenue from the congestion 
charge is approximately $8 million per month. If the 

congestion charge becomes permanent, it will yield 
a significant annual surplus of $75 million (after 
deduction for maintenance and operations). In other 
words, the system will be repaid in less than seven 
years. In addition, estimates of socioeconomic gains, 
due to shorter travel times, increased traffic safety, 
and improved health and environment, yield savings 
of $100 million annually.

Effectiveness and Impacts
Six months into the program the average traffic re-
duction across the control points between 6:30 A.M. 
and 6:29 P.M. was 22%, and nearly 100,000 vehicle 
trips per day has been removed from the roads. The 
reduction reached its peak during afternoon rush 
hours at 24%. Traffic reduction in the inner city was a 
bit lower than the average across the control points, 
showing a 15% drop in vehicle kilometers traveled. 
This indicates that individuals driving within the 
control points take advantage of the reduced traffic 
situation and drive more. Vehicle travel times dropped 
significantly within and around the inner city. The 
largest reductions were observed around the control 
points, where time spent in congestion was reduced 
by a third in the morning peak hour and by half in the 
evening peak hour. Public transport usage increased 
by 6% between the spring of 2005 and the spring of 
2006. The congestion trial is estimated to account 
for 4.5% of this increase, while increase in gas prices 
and other external factors cover the remaining 1.5%. 
A conservative estimate of the effects on personal 
injury accidents is 5-10% reduction within the zone. 

Increases in Travel by Public Transportation
Source: The City of Stockholm, Facts about the Evaluation of the 
Stockholm Trial, http://www.stockholmsforsoket.se/upload/Hush-
all_eng.pdf.
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7 BEST PRACTICES
Transit-Supportive Policies and Programs

 SAN FRANCISCO

WHAT IS IT?
The City of San Francisco has implemented a number 
of innovative transit-supportive policies and planning 
processes in recent years. These include:
•	 The Transit Impact Development Fee, a fee 

charged to non-residential developers in order 
to fund transit service necessary to offset the 
traffic impacts of their projects.

•	 The Transit-First Policy, which prioritizes transit 
and non-motorized modes in the development 
of city policies.

•	 The Transit Effectiveness Project, a compre-
hensive transit service audit and reorganization 
with a focus on identifying ways Muni, the 
city’s transit system, can provide better service 
and value.

•	 SFpark, a pilot program to implement and 
assess the benefits of market-based pricing of 
on- and off-street parking. New parking meters 
and sensors will report parking occupancy data 
to city staff, allowing monthly adjustment of 
meter rates on each block to achieve an 85% 
occupancy target or at least one open space 
per block.

WHY DO IT?
The Transit Impact Development Fee (TIDF) is a 
reliable source of operating and capital revenue for 
the San Francisco Municipal Transportation Agency 
(SFMTA), which operates San Francisco’s entire 

surface transportation network including the transit 
system, Muni. TIDF has generated about $120 million 
(including interest) since 1981. Originally a $5 per 
square foot fee on office developers in the downtown 
area, it was expanded in 2004 to encompass most 
non-residential projects citywide. Fees were also 
raised and indexed to inflation, and are now $9.07 or 
$11.34 per square foot depending on land use type. 

The Transit-First Policy, in effect since 1973, was 
recently expanded to include bicyclists and pedestri-
ans—serving a similar function to a Complete Streets 
policy (described in a separate Best Practices section) 
but with a greater emphasis on transit. The policy is 
routinely cited in planning and policy development 
processes and makes explicit the city’s preference for 
investment in sustainable modes of transportation 
over improvements for automobiles.

The Transit Effectiveness Project (TEP) developed 
recommendations to significantly improve both the 
productivity and utility of the Muni transit system 
by reallocating resources to better meet demand. 
The changes made as a result of the TEP include 
consolidating service onto “rapid” corridors where 
protecting transit speeds and increasing reliability will 
be paramount.

The SFpark program is designed to manage the 
pricing of parking dynamically, adjusting rates to 
demand. The anticipated benefits are more efficient 
use of parking; fewer drivers “cruising” in search of 
an open parking spot, thereby reducing congestion 
and double-parking; and flexibility for drivers including 
real-time parking availability information, longer time 
limits and payment by credit card.

A recent, ongoing pilot that diverts cars from Market Street has resulted in increased transit speeds and levels of bicycling. 
Transit vehicles and bicycles have been gaining priority over automobiles on Market Street in recent years.
Source: Nelson\Nygaard
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HOW WELL DOES IT WORK?
Transit Impact Development Fee (TIDF) 
The TIDF1 is a reliable, if relatively modest, source of 
revenue that takes advantage of the nexus between 
land-use development and demand for transit to jus-
tify an equitable “user fee.” In short, it recognizes that 
transit service adds significant value to development 
projects and recaptures at least part of that value. It 
also recognizes that auto traffic generated by new 
development has a significant negative impact on the 
speed and productivity of on-street transit services.

TIDF was originally conceived as a means of providing 
additional peak capacity for commuter-oriented 
service to the downtown commercial core. It was 
limited to office projects with a fee of $5 per square 
foot. Early in its history, a legal challenge to TIDF 
was unsuccessful.

Recognizing that downtown office projects were not 
the only development projects to require and benefit 
from additional transit service, the city expanded 
the program in 2004 to include most non-residential 
projects citywide. Elected officials implemented a 
two-tiered system of fees, with some uses charged $8 
per square foot and some $10 per square foot. 

The gap between “justified” and actual fees is a 
reflection of the program’s key limitation: if develop-
ers were to pay the full cost of providing additional 
transit service to their projects, many projects would 
no longer be economically viable. Unlike most 
impact fees, administrative costs and outlays have 
exceeded collections in many years. However, the 
program maintains a positive balance due to interest 
earned on the TIDF fund. Finally, as TIDF is limited 

1  TIDF: http://www.municode.com/content/4201/14131/HTML/
ch038.html

to non-residential uses, collections decline during 
development cycles driven by residential projects. 

Fees may be used to increase service hours or main-
tain the ratio between service hours and automobile 
and transit trips generated by uses subject to the fee, 
including both operating and capital expenses, as long 
as there is a reasonable connection to the impacts of 
development on transit. Expanding the fee beyond 
downtown office development to non-residential uses 
citywide allows it to be used for service outside of the 
peak period. Unlike other types of impact fees, there 
is no fixed time limit on use of fee receipts; however, 
the city conducts a five-year review, as required under 
state law2, that orders the city to issue “findings” 
about the program. These findings include certifying 
that unexpended funds do not exceed the amount 
needed to make the improvements for which the 
funds were exacted.

Transit-First Policy
The Transit-First Policy3 consists of 10 principles that 
seek to balance the “safe and efficient movement of 

2 California Mitigation Fee Act, http://ceres.ca.gov/planning/financ-
ing/chap4.html
3  Transit-First Policy: http://www.sfmta.com/cms/bcomm/3179.
html

people and goods” with promoting and prioritizing 
travel by public transit (including taxis and vanpools), 
bicycling, and walking. The third of these principles 
can be viewed as a summary of the overall policy:

Decisions regarding the use of limited public 
street and sidewalk space shall encourage the 
use of public rights-of-way by pedestrians, 
bicyclists, and public transit, and shall strive 
to reduce traffic and improve public health 
and safety.

The efficacy of the Transit-First Policy has been a 
subject of much debate in San Francisco. Some view 
the policy as an empty statement; indeed, the policy 
has no legally enforceable “teeth.” Nonetheless, it is 
routinely cited by policy makers in justifying decisions 
to prioritize sustainable transport over automobiles, 
such as in plans, development reviews, and allocation 
of constrained right-of-way. The City used the policy 
as leverage for its proposal to eliminate analysis of 
vehicular level of service from environmental review 
of development impacts in favor of more sustainable 
design standards and performance measures. A 
senior transportation planner for the City noted that:

The TIDF is one of several 
funding sources that San 
Francisco uses to fund transit 
capital improvements and 
operations.
Source: Nelson\Nygaard
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The Transit First policy of the City Charter rec-
ognizes that some short-term auto congestion 
is a predictable and unavoidable consequence 
of implementing Transit First policies, since 
mode shift will occur gradually as the transit, 
bicycle and pedestrian networks are improved. 
A measure of auto delay – auto LOS – is 
inconsistent with the Transit First policy for 
this reason. 

Since Transit First was enacted, the City of San 
Francisco has implemented a strict cap on parking 
in downtown office developments; replaced two 
elevated freeways with at-grade boulevards; and 
decided to treat parking shortages as a “social” rather 
than an “environmental” impact in permitting con-
struction of a one million-square-foot retail and office 
complex downtown with no new parking.

Transit Effectiveness Project (TEP)
The TEP4 was a two-year audit and redesign of Muni 
service that involved extensive data collection, out-
reach, best practices research and technical analysis. 
It was initiated in response to declining transit mode 
share in the city and costs increasing at a faster 
rate than revenue, driven in part by declining Muni 
operating speeds and reliability. The outcome was 
a set of recommendations, adopted by the SFMTA 
board, to deploy Muni resources more efficiently. The 
TEP recommended a dramatic reconfiguration of the 
route network, including eliminating underperforming 
or duplicative routes or segments; expanding service 
on the busiest, most productive routes; and making 
incremental capital investments to increase speed, 
reliability and productivity on key transit corridors. 
It also grouped routes into categories based on 
performance characteristics such as headway rather 
4 Transit Effectiveness Project, http://www.sfmta.com/cms/mtep/
tepabout.htm

These maps, the results of 
the data-driven TEP process, 
helped stakeholders and the 
public understand issues 
facing the Muni system. The 
top graphic shows the key 
transit corridors that carry a 
high concentration of Muni 
ridership, as well as stops 
with high and low ridership 
(useful in determining where 
combining closely spaced 
stops may be warranted. The 
bottom graphic illustrates the 
corridors that could benefit 
from speed and reliability 
improvements.
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than mode. “Rapid Network” routes, which make up 
less than 20% of the system but account for 75% of 
ridership, would be made at least 20% faster, allowing 
Muni to provide 20% more service to three-quarters 
of its riders at no extra cost.

Although the TEP resulted in improved reliability 
and implementation of some new routes and service 
improvements, it was criticized by some for its 
emphasis on productivity and a corresponding lack of 
concern for equity issues, in particular for its program 
of stop consolidation (combining closely spaced 
stops to improve operating speed and efficiency). 
Implementation has also been delayed by the current 
fiscal crisis. In fact, many TEP recommendations 
enacted to date have been service reductions; Muni 
planners drew on TEP proposals to reduce and 
eliminate service where such cuts would do the least 
harm. Muni is now moving forward with stop consoli-
dation in key corridors to improve transit speed and 
reliability.

SFpark
The SFpark pilot program, 80% funded by an Urban 
Partnership Program grant from the U.S. DOT, 
launched in the summer of 2010 and will continue for 
two years. The pilot includes 6,000 of San Francisco’s 
25,000 metered on-street parking spaces and over 
12,000 spaces in city-owned garages. The pilot phase 
of SFpark will run for two years starting summer 2010.

http://sfpark.org/about-the-project/project-timeline/
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7 BEST PRACTICES
Supporting Transit and Non-Motorized Travel Through Complete Streets 

 NEW YORK CITY

WHAT IS IT?
Since 2007, the New York City Department of 
Transportation, (NYCDOT) has reallocated hundreds 
of miles of right-of-way on the city’s streets, repur-
posing space for autos into public plazas, protected 
“cycle tracks,” and bus-only lanes.  The initiative, 
called “Sustainable Streets,” has established clear and 
detailed transportation policies aimed at improving 
transit and non-motorized access throughout the 
city.   The initiative is noteworthy for Seattle because 
several “complete streets” projects have been 
completed on a trial basis, as pilot programs, with 
lower costs and on an expedited timeline compared 
to permanent projects.

WHY DO IT?
“Complete streets” are designed to safely and 
sustainably accommodate all users, including transit 
riders, pedestrians, and cyclists.

HOW WELL DOES IT WORK?
While the street-redesign projects implemented by 
NYCDOT have received a great deal of attention, it is 
the process by which they have been implemented 
that may be most noteworthy. In most U.S. cities, even 
minor street design and transit projects require exten-
sive and time-consuming processes. Repeated rounds 
of public hearings, environmental reviews, and the 
occasional legal challenge can delay implementation 

and greatly increase costs. NYCDOT Commissioner 
Janette Sadik-Khan, however, has implemented proj-
ects on a trial basis, often using inexpensive materials 
that can be upgraded at a later date.  

This approach offers a number of advantages. First, 
projects can be implemented much more quickly 
and cheaply. Second, and perhaps more importantly, 
the public is able to experience rather than merely 
envision a design, in real time and in the real world. 
This allows for a certain amount of experimentation 
and presents opportunities to adjust and refine 
before infrastructure is put more permanently in 
place. It also allows poeple to grow accustomed to a 
redesigned space, which can allay the fears of an idea 
in the abstract or the human tendency to be wary of 
change. While many of these projects have been wildly 
successful, others have not been well received and 
have been removed.  

The NYCDOT approach has since been adopted 
by other cities including San Francisco, which has 
implemented a “Pavement to Parks” program to 
convert street space to pedestrian use.

The “pilot” approach is not without its critics. 
Implementing projects as pilots, they claim, is simply 
a way to bypass public process. However, the fact 
that certain contentious projects have been removed, 
including striped bike lanes in Williamsburg which 
drew concern from Hasidic community around the 
dress of cyclists, stresses the flexibility of low cost 
pilot projects.

Among the actual projects implemented by NYC DOT, 
three categories have attracted the most attention: 
pedestrian plazas and promenades; bicycle lanes, 
including “cycle tracks” separated from traffic; and 
bus-only lanes.
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The highest profile of the pedestrian projects has been 
conversion of a two-mile stretch of Broadway in Midtown 
Manhattan into “Broadway Boulevard,” a project described 
as “bypass surgery on the heart of New York.” The project 
has been implemented in phases, starting with conversion 
of two lanes of Broadway in the Times Square area to a 
pedestrian promenade and cycle track, alongside the curb. 
Pavement was treated with an epoxy application, planters 
were placed next to traffic and parking lanes, and inexpen-
sive benches, tables, and chairs were provided. The entire 
original project, along seven blocks of Broadway, cost just 
$700,000. The project has since been expanded to encom-
pass 36 blocks of Broadway between Columbus Circle and 
Madison Square, with full closures of Broadway and larger 
plazas at key locations, including Times Square. Broadway 
Boulevard is a pilot project; data on traffic congestion is 
being collected over a six-month period. Conversion of 
six-way intersections along Broadway to simpler four-way 
intersections with longer green signal phases is expected to 
reduce auto travel times by as much as 37% on northbound 
Sixth Avenue. The project is a public-private partnership, 
with business improvement districts (BIDs) contributing to 
maintenance.

Initial public reaction has been mixed, with concerns about 
the safety of placing tables and chairs next to travel lanes 
where there are no curbs, about traffic impacts, about the 
quality of temporary street furniture, and about the funda-
mental change in the nature of Times Square, which some 
say feels less vibrant since cars were removed. However, 
newspaper articles have reported that it remains impossible 
to find a seat in Times Square, despite all the new seating.  
The Broadway Boulevard project might be viewed as a 
simple response to popular demand: 356,000 pedestrians a 
day need the space more than 50,000 vehicles.

While Broadway Boulevard is the most visible of the proj-
ects implemented by NYCDOT, it is just one among many. 

Broadway BoulevardBroadway Boulevard
Manhattan, 2008

Broadway BoulevardBroadway Boulevard
Manhattan, 2008

BROADWAY BOULEVARD, MANHATTAN, 2008

Before

After
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Smaller pedestrian projects have been implemented 
throughout the city, and more than 180 miles of bike 
lanes have been added to its streets. On Ninth Avenue 
on the west side of Manhattan is a “cycle track” 
in which the parking and bicycle lanes have been 
reversed, with the bike lanes placed next to the curb 
and a painted median and landscaped islands placed 
between the bike and parking lanes. Meanwhile, along 
34th Street in Midtown and on Fordham Road in the 
Bronx, Select Bus Service now operates in dedicated 
curbside lanes. Unlike more expensive bus rapid transit 
projects in other cities, these projects have been 
implemented quickly and inexpensively by painting 
the lanes, separating them from traffic with reflective 
domes, and installing cameras for enforcement.

While the NYCDOT has successfully implemented 
several complete street projects that improve mobility 
for buses, it is important to note that New York City 
also has a fully developed subway system.  In Seattle, 
transit operates primarily on surface streets where the 
needs of other modes must be balanced with transit 
speed and reliability.  Due to geographic barriers and 
the resulting street network in Seattle, complete 
streets principles that accommodate all modes, may 
be infeasible and/or impractical in some corridors.  
In urban environments, transportation needs to be 
viewed as a multimodal system that balances user 
needs at various geographic levels ranging from the 
cross section of a specific street to neighborhoods to 
the entire city.

A CASE FOR BALANCE 
The Complete Streets model has become a common 
approach to moving the use of our urban streets 
away from auto-domination and balancing the need 
for bicycle and pedestrian movement.  The Complete 
Streets organization defines a complete street as one:

Designed and operated to enable safe access for all 
users. Pedestrians, bicyclists, motorists and bus riders 
of all ages and abilities are able to safely move along 
and across a complete street. 

Many cities around the nation have adopted Complete 
Streets ordinances and are incorporating practices 
into planning and street design.  

Complete Streets are important for transit because:
•	 The pedestrian network serves as the ‘con-

nective tissue’ of the transit system. Every trip 
begins and ends as a pedestrian trip, and poorly 
planned access to bus stops is a real barrier 
for disabled travelers as well as a psychological 
barrier for all travelers. The U.S. Access Board 
sets minimum requirements for disabled access, 
but Complete Streets encourage quality pedes-
trian design that goes well beyond basic safety 
requirements.

•	 They encourage multiple jurisdictions to engage 
in important discussions about the quality of 
experience for all street users. A major challenge 
for pedestrian accessibility is the disconnect 
between transit operators, who are responsible 
for transit facilities, and departments of public 
works, who are generally responsible for the 
roadway and pedestrian facilities that provide 
access to transit facilities. It is important that 
the agencies move past the “not my problem” 

mentality and coordinate their activities carefully 
for accessible streets and sidewalks.

•	 Better street design encourages new and more 
intensive land uses, which creates more demand 
for top-quality transit.

Complete Streets policies can challenge transit 
operators because:
•	 Complete Streets recognize the need to accom-

modate transit vehicles, but overall policies are 
bicycle and pedestrian oriented.    

•	 The reduction of traffic controls in favor of very 
slow speeds and integration can negatively 
impact transit operating speed and reliability, 
thereby reducing transit’s ability to compete 
with the automobile.  Sometimes segregating 
transit is the right thing to do, particularly in 
an urban core where a system converges and 
small amount of incremental delay can equate to 
significant operating cost and passenger delay 
over the course of time.

•	 Complete Streets advocacy is oriented toward 
non-motorized travel and may discount the 
importance of maintaining transit performance.  
Since a large percentage of regional trips are 
longer than most people will comfortably walk or 
bike, transit is critical in reducing use of private 
automobiles.

•	 Complete Streets advocates are often white col-
lar cyclists that have greater capacity to organize 
and advocate for their agenda. As cycling grows 
in popularity, many communities are seeing an 
imbalance in advocacy for bicycle facilities when 
compared with transit. 

For more information on bicycle and pedestrian inte-
gration with transit, see the Accessibility in Transit for 
Bicyclists and Accessibility in Transit for Pedestrians 
sections.

BROADWAY BOULEVARD, MANHATTAN, 2008
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7 BEST PRACTICES
Transit Priority Treatments

 OTTAWA, ONTARIO; BRISBANE, AUSTRALIA; RICHMOND, BC; CLEVELAND, OH

WHAT IS IT?
Transit priority treatments are relatively inexpensive 
improvements (when compared to major corridor 
transit projects) that reduce delay and increase 
speed of transit services. Effective transit priority 
treatments optimize management of city streets to 
increase transit speeds  while minimizing impacts on 
other users of the street.

WHY DO IT?
Transit priority is about getting the most out of an 
existing investment. To some extent, transit priority 
projects represent “low-hanging fruit.” In contrast 
to expensive, lengthy, and politically challenging 
infrastructure investments, transit priority upgrades 
can be implemented incrementally as funding 
becomes available. The net benefit of many small 
improvements can amount to more than the sum of 
their parts, offering significant reductions in transit 
travel time and improvements in transit productivity 
and cost effectiveness. Transit priority improvements 
can stand alone or work with other investments 
to optimize system-level efficiency; for example, 
feeder service can be improved to leverage larger 
infrastructure investments. Improvements to existing 
services can also build demand for more extensive 
investments. 

HOW WELL DOES IT WORK?
This section describes the effectiveness of a variety 
of transit priority treatments, including queue jumps 
with advanced stop bars, lane striping treatments, and 
median transit stops.

Queue Jump with Advanced Stop Bar
Queue jumps are often paired with signal priority 
treatments, which give buses an early green light 
or extend a green light. Queue jumps enable transit 
vehicles to bypass long queues (or lines) at signalized 
intersections. An intersection with a queue jump 
provides an additional travel lane, which can be 
transit-only or shared, on the approach to a signal. 

A queue jump with advanced stop bar allows buses to re-
enter traffic and jump ahead of other traffic.
Source: City of Ottawa

Painted Arrow

Median transit lanes have been applied along the Euclid Corridor BRT route in downtown Cleveland
Source: Flickr Creative Commons, User So Cal Metro
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Advanced stop bars can be used to assist transit in 
the following ways:
•	 To help buses to re-enter the traffic stream 

when a bus lane is ending
•	 To allow buses to jump to the front of a queue 

at a traffic signal after they have picked up 
passengers at a bus stop

•	 To assist buses in crossing lanes ahead of 
other traffic to reach a left-turn lane without 
obstructions

In situations where buses must share a right-turn 
lane with other vehicles, the queue jump may not 
function as well as possible. For example, a transit 
vehicle may be forced to wait to merge until the last 
minute and end up blocking the right-turn lane, or 
a transit vehicle may merge into regular traffic early 
and get stuck at the back of the queue, eliminating 
the advantage of signal priority that accompanies the 
queue jump. These examples are illustrated in the 
figure below.

Red pavement color at the beginning of a bus lane resulted 
in a significant reduction in cars using the bus lane in  
Brisbane, Australia.
Source: City of Brisbane

Situation 1

Situation 2

Source: DKS Associates

Adding an advanced stop bar can create a pocket that 
allows buses to pull ahead of regular traffic. A stop 
bar may be implemented with transit signal priority to 
increase effectiveness by providing extra time for the 
bus to move ahead of stopped traffic.

Lessons Learned
An advanced stop bar was installed with a queue jump 
in Ottawa. Although the stop bar improved the func-
tion of the queue jump, there were several lessons 
that may be applicable for Seattle: 
•	 Regular traffic did not always stop at the marked 

stop line, which prevented buses from jumping to 
the front of the queue and ahead  of other traffic

•	 Initially, taxis and private coaches used the bus 
lane illegally, although violations decreased over 
time with enforcement

•	 Moving the stop bar further from the intersection 
in the general purpose lanes extends the length 
of the queue; therefore, adequate room is needed

Striping Treatments
In areas where drivers do not comply with signed 
transit-only lanes, various striping treatments can be 
used to draw extra attention to the lanes. Colored bus 
lanes have been implemented in the U.S., Canada, and 
Europe, including New York City; London; Edinburgh; 
Ottawa; Denmark; Sydney; and Auckland.

The following highlights lessons learned from bus 
lane color treatment studies in Australia and New 
Zealand: 

Brisbane, Australia - Red color applied at 
beginning of bus lane
In Brisbane, Australia red colored rectangular panels 
were installed at the beginning of bus lanes to 
increase visibility. This resulted in a 60% reduction in 
cars using the bus lane. 
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Sydney, Australia reduced bus lane violations by applying a red color overlay to the lanes. 
Source: Flickr user Scotticus

Bus lane violations were reduced by applying green pavement color at the beginning of bus 
lanes in Auckland, New Zealand
Source: blog.greens.org.nz

Sydney, Australia: Red color applied to full 
bus lane
Sydney, Australia applied a continuous red color 
overlay to bus lanes that were previously marked 
by pole-mounted “Bus Lane” signs and “Bus Lane” 
pavement markings. Surveys were conducted at three 
locations along the bus route after the red overlay 
was applied to the full lane. Results indicated that 
lane violations were reduced between 4% and 17%. 

Striping Treatments: Benefits and 
Challenges
Striping treatments have been shown to be effective 
at modifying driver behavior—these treatments 
increase compliance and lower levels of required 
enforcement. The effectiveness of striping is due, in 
part, to the additional visibility that is provided be-
yond regular street signage. There are also challenges 
with striping, primarily in terms of implementation. 
For example, it can be difficult to find the appropriate 
type of paint, and municipalities may find consistent 
implementation of striping treatments challenging. 
In addition, striping can increase maintenance costs, 
as the pavement color fades and requires regular 
reapplication. 

Auckland, New Zealand: Green pavement 
color applied at the beginning and end of 
bus lanes
Auckland, New Zealand applied green pavement color 
to the beginning and end of 10 miles of bus lanes. 
Pavement color was also applied at intermediate loca-
tions for some sections of roadway. It was reported 
that violations were reduced from 7% to 11% initially 
and were down to 2% one year after the color was 
applied. 
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Median Transit Lanes
Median transit lanes allow buses to operate down 
the center of a roadway, avoiding the delay and 
potential vehicle turning conflicts associated with the 
curb lane.  In North America, median transit lanes on 
arterial streets have been installed in Richmond, BC; 
Cleveland, OH; and Los Angeles, CA. 

Richmond, British Columbia 
In Richmond, median transit lanes were installed on 
the main commercial roadway to reduce curbside 
conflicts with right-turning vehicles and numerous 
driveways. The lanes were installed to ensure reli-
able service and to reduce travel times through the 
corridor. The median transit lanes extend 2.5 km and 
were created by purchasing right-of-way, eliminating 
a two-way left turn lane, and narrowing the general 
purpose lanes. 

Cleveland, Ohio 
Median transit lanes have been applied along the 
Euclid Corridor BRT route in downtown Cleveland. 
The median transit lanes were implemented to avoid 
delays associated with the curb lane, retain on-street 
parking, and provide more reliable transit service. The 
Euclid Corridor BRT (now called the “Healthline”) 
also has low-floor buses with both right and left-side 
doors to allow for boarding and alighting from both 
sides of the bus. 

Median transit lanes on Euclid Avenue in Cleveland include 
transit shelters on a median island. 
Source: MetroJacksonville.com

A dedicated transit signal head and signage helps to direct 
traffic at an intersection that includes a median transit lane 
along Euclid Avenue in Cleveland.
Source: MetroJacksonville.com

“Bus Signal Only”

Traffic Signal

“Left on Green 
Arrow Only” “No Turn on Red”

Challenges 
Challenges associated with median transit lanes 
include:
•	 Managing left turns
•	 Placement of traffic signals
•	 Increased pedestrian crossing distance and 

increased illegal pedestrian crossings
•	 Potential queuing of cross-street traffic over the 

busway
•	 Need for adequate right-of-way

Many of these challenges can be addressed with 
design improvements: 
•	 Dedicated transit signal heads can help to mini-

mize confusion over which traffic signals apply to 
left-turning vehicles versus transit vehicles

•	 Traffic control can protect or prohibit left turns
•	 Clear signage for pedestrians and cyclists can 

direct users to designated crosswalks
•	 Fences or barriers may discourage midblock 

pedestrian crossings
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7 BEST PRACTICES
Emerging Technology

 SAN FRANCISCO; LOS ANGELES; NEW YORK

WHAT IS IT?
In addition to roadway improvements such as adaptive 
transit signal systems and transit priority treatments, 
there are a variety of emerging technologies that can 
be used to speed transit delivery. Technologies that 
speed boarding help to reduce delays. Used effec-
tively and in concert with other treatments, they can 
improve travel times and passenger experience.

WHY DO IT?
Examples of emerging technology include smart cards 
and mobile phone transit passes. Both allow transit 
passengers to speed the boarding process without 
the hassles of looking for money or purchasing a 
ticket. While smart card technology has been widely 
used in transit agencies throughout the country, 
improvements are still being made to enhance user 
experience. One of the latest developments in smart 
card technology is dual-use prepaid credit cards that 
can act as transit passes and as well as credit cards. 
Taking this concept one step further, some transit 
systems have been testing the use of mobile phones 
as transit passes. This has many advantages, as 
mobile phones are one of today’s most widely used 
technologies. Transit agencies can utilize this technol-
ogy by allowing passengers to purchase transit passes 
with their mobile phone, or even use the phone itself 
as a transit pass. Mobile phones take smart cards to 
the next level by making it easy to  purchase a transit 
ticket via the Internet, a mobile application, or SMS 
text messaging. 

HOW WELL DOES IT WORK? 
This section presents examples of two emerging 
technologies, dual-use contactless smart cards and 
cell phone transit passes.

Dual-use Contactless Smart Cards
In September 2010,  the L.A. Metro system, Visa, 
and Ready Credit Corporation deployed the Transit 
Access Pass (TAP) ReadyCARD, which incorporates 
the transit system’s “TAP” fare application (contact-
less smart cards) with Visa’s prepaid functionality. The 
dual-use prepaid card allows riders to pay their fares 

and purchase fare products using their Visa account, 
while also allowing cardholders to make purchases 
anywhere credit cards are accepted.

In 2010, Visa also expanded its global transit initiatives 
by working with transit systems to provide a variety 
of smart card options in Kuala Lumpur, Singapore, 
Paris, London, and Istanbul.  

One of the challenges associated with using smart 
cards for mass transit is a concern about privacy 
issues because the technology allows the mass transit 
operator (and the government) to track an individual’s 
movement.

In September 2010, the L.A. Metro system, Visa, and Ready Credit Corporation deployed the Transit Access Pass (TAP) 
ReadyCARD, a contactless smart card.
Image from Flickr user MetroTransportation Library and Archive
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Cell Phone Transit Passes
In 2008, mobile phone transit passes were tested 
on San Francisco’s BART system. Instead of swiping 
a card, passengers swipe their mobile phones over 
a wireless reader when entering the transit system 
or boarding a train. The technology, called near-field 
communication (NFC), allows a secure connection 
between the phone and the sensors.  

Visa has also launched a pilot program in New York 
that uses payWave technology, which is based on a 
small electronic chip embedded in either a mobile 
phone or smart card. This technology is being used in 
a pilot program at New York City Transit, NJ Transit 
and the Port Authority of New York and New Jersey.

Mobile phones have been used as transit passes 
in Asia and Europe for a few years. Germany, for 
example, has been using “mobile ticketing” since 
2006 and recently introduced an iPhone application. 
The German system allows cell phone users to buy 
a single ticket, day pass, or group tickets. A barcode 
similar to that on an airplane boarding pass is used to 
verify the purchase 

One of the primary challenges associated with 
implementing mobile phone transit passes is figur-
ing out how to incorporate the technology into a 
distance-based system for tiered cost by transit zone. 
In addition, some applications require distribution of a 
special chip for use in the phone. 

BART tested Near-Field Communication (NFC) technology, which allows passengers to use their cell phone as a transit pass.
Source: Nelson\Nygaard
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7 BEST PRACTICES
Adaptive Traffic Signal Systems

 GRESHAM, OREGON

WHAT IS IT?
Adaptive traffic signal systems measure traffic condi-
tions in the street in real time and constantly adjust 
the signal timing based on real-time data.  They have 
been shown to reduce vehicle delay, travel time, and 
the number of stops. Adaptive traffic signal systems 
have been used since the early 1970s; however, their 
implementation has been relatively slow-paced in the 
U.S. 

There are several different adaptive signal systems 
available, but four of the most prominent systems 
include Sydney Coordinated Adaptive Traffic System 
(SCATS), Split Cycle and Offset Optimization Tool 
(SCOOT), ACS Lite, and InSync.  SCATS and SCOOT 
were developed through government research and 
sponsorship in Australia and the UK in the 1970s and 
are the two of the most widely implemented adaptive 
programs throughout the world today. The ACS Lite 
adaptive signal system was developed by the Federal 
Highway Administration(FHWA) in the 2000s and 
four demonstration installations were completed 
in 2006. InSync was developed in 2009 and imple-
mented in several cities in the U.S. in 2010.  SCATS, 
SCOOT, and ACS Lite can all be implemented with 
transit signal priority (TSP), and InSync is currently 
working on upgrading the system to support TSP.  

The cities of Sydney and Brisbane, Australia have 
implemented transit signal priority with the SCATS 
adaptive signal system, and the Georgia Regional 
Transportation Authority is currently managing  

In Gresham, Oregon, travel time on the Burnside corridor decreased with the introduction of adaptive traffic signal systems.
Source: Portland Ground, http://www.portlandground.com/archives/2005/12/

design and construction of the Atlanta Smart Corridor 
Project, which will include  implementation of transit 
signal priority with the SCATS adaptive signal system.   
Additionally, the City of Bellevue, WA completed a 
needs assessment and evaluation of adaptive traffic 
signal systems in 2010, and has installed the SCATS 
system in the Factoria Boulevard corridor. An adap-
tive signal system is also being installed in downtown 

Bellevue, and it will be implemented with transit 
signal priority. The City of Portland, OR will also be 
implementing an adaptive traffic signal system with 
transit signal priority in the Powell Boulevard corridor 
in May 2011.  
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WHY DO IT?
Adaptive systems decrease travel times through 
corridors and improve travel time reliability over 
conventional signal timing systems during even the 
highest peak traffic flows. Adaptive systems are 
especially effective in cases where traffic volumes 
are variable or have the potential to change during 
special events or reroutes due to closures of adjacent 
streets or highways. Transit systems benefit from 
the reduced travel times and increased travel time 
reliability when operating within an area or corridor 
with adaptive traffic signal control. 

An evaluation of the existing city infrastructure as 
well as an assessment of the needs and requirements 
of a new signal system should be completed prior to 
implementation of an adaptive traffic signal system.  

Some example criteria for evaluating whether and 
what type of adaptive traffic signal should be imple-
mented include:
•	 What type of signal controllers and system 

(central system or field master) are being used?
•	 What type of transit signal priority is being used?
•	 What is the proximity of the area/corridor to 

freeways?
•	 Is the peak period variable in terms of duration 

and start/finish time?
•	 Are there special event generators in proximity 

to the site? How frequently are they used?

HOW WELL DOES IT WORK?
As of 2010, there are no known case studies docu-
menting the effectiveness of adaptive signal systems 
specifically with respect to transit operations.  
However, there have been evaluations completed 
that document  the effectiveness of adaptive signal 
systems in terms of general traffic operations. Transit 
vehicles would see the same benefits as other 
vehicles in the corridor from the improvements in 
travel time, reliability, and reduction of stops. 

COVENTIONAL VS. ADAPTIVE SIGNAL SYSTEMS
Conventional Signal Timing
•	Actuated-Uncoordinated “Free” Signal Timing: Each intersection in a corridor responds to its own need 

with no regard to traffic operations at adjacent intersections.  The traffic signal controller adjusts the 
amount of time served to each phase of the intersection based on the number of vehicles detected by 
detector loops or video detection at that intersection.   

•	Coordinated Signal Timing with Time-of-Day Plans: Signal timing along a corridor or within a network is 
coordinated between controlled base upon static signal timing plans that are developed based on a sample 
of the average traffic volumes for the times of the week when the plans will be developed.  The time-
of-day plans result in a cycle length common to the group of coordinated signals, and offset in the cycle 
starting points between adjacent signals, a sequence of phases, and an allocation of cycle time (splits) for 
each phase at each signal.  

Adaptive Signal Timing
•	Adaptive Signal Timing: Adaptive signal control systems continually refine the timings at every intersec-

tion within a corridor or network, cycle-by-cycle, as traffic conditions change. Adaptive systems monitor 
traffic conditions using vehicle detectors for all approaches, and often for all movements, of the intersec-
tions within the corridor. These systems adjust the signal timing based on the real-time traffic flow in the 
corridor.  
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Travel time on the Burnside corridor decreased with the introduction of SCATS 
in 2007. 

Adaptive traffic signal systems resulted in significant reductions in travel time in 
Gresham, OR.
Source: DKS Associates
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Case Study: Gresham, Oregon—  
Effectiveness of Adaptive Signals

The Burnside corridor is a five-lane major arterial 
in Gresham, OR that carries approximately 38,000 
vehicles per day through the city’s growing com-
mercial and retail district. Prior to implementing the 
SCATS adaptive traffic signal system at 11 intersec-
tions in 2007, traffic signal time-of-day plans had 
been updated regularly for 10 years. 

The performance of the SCATS system was com-
pared to the newly-optimized time-of-day plans and 
historical records. The adaptive system showed a 
significant improvement over the time-of-day plan 
operations, and travel times on the corridor have 
been reduced to the lowest recorded levels. The 
adjacent charts show the difference in travel times  
during the highest traffic flows (95% flows) that oc-
cur in the corridor during the morning, midday, and 
afternoon peak periods for traffic volumes. During 
the periods with the highest traffic volumes, the 
travel time through the corridor with the adaptive 
signal timing was significantly less than the travel 
time through the corridor with the time-of-day 
plans for all but the westbound direction in the AM 
peak period. Not only does the SCATS system result 
in a reduction in travel time through the corridor 
over the average of the peak period, it also results 
in a reduction in travel time when traffic volumes in 
the system are highest.
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7 BEST PRACTICES
Pedestrian Access to Transit

NEW YORK, SAN FRANCISCO, PORTLAND, DENVER

The pedestrian environment is the foundation for 
good access to public transit and is critical for attract-
ing new riders, increasing ridership among existing 
passengers, and improving the overall travel experi-
ence. Since every rider begins and ends a transit 
trip as a pedestrian, the quality of the pedestrian 
environment is an important part of the trip and can 
be a deciding factor when choosing whether or not to 
take transit at all, especially for those with the option 
to drive. The presence of high-quality pedestrian 
amenities and infrastructure is also important for 
supporting all forms of multimodal transportation, 
including biking, walking, carsharing, carpooling, etc.

WHAT IS IT AND WHY DO IT?
Pedestrian access to transit refers to the extent to 
which the pedestrian environment, amenities, and 
infrastructure support passengers in accessing transit 
services. The quality of these features is paramount 
in attracting new riders and maintaining existing 
ridership. Pedestrian infrastructure includes an array 
of amenities and improvements, including wide and 
textured sidewalks, platforms, level boarding features, 
curb ramps, benches, lighting, signage, building 
overhangs, travel information, wayfinding signage, and 
bus shelters. When well-designed, these pedestrian 
improvements and infrastructure can help to increase 
the safety, comfort, and enjoyment of the entire transit 
trip and promote access to transit. The quality of the 
pedestrian environment is also influenced by the pres-
ence of street trees and landscaping, active retail uses 
at street level, outdoor café seating, and public art. 

Well-designed and enjoyable pedestrian infrastruc-
ture enhances public spaces and works synergistically 
with transit services to create active urban neighbor-
hoods that support economic development as well 
as walking, biking, and transit.  In line with climate 
protection and air quality goals, walking can replace 
short driving trips, reduce vehicle cold starts that 
create the greatest amount of pollution, and connect 
riders to high-capacity transit for longer trips.

How do you design a pedestrian-friendly 
transit streets?
Studies have shown that when pedestrians and 
drivers are aware of and attentive to each other’s 
presence, the crash rate declines. There are a number 
of strategies that raise awareness of pedestrians 
and improve visibility for people driving and on 
foot. Improving the overall pedestrian environment 
is conducive to transit ridership in general, but 

Pedestrian access to transit is critical for supporting and increasing transit ridership.

concentrating these improvements in the vicinity of 
transit facilities is especially effective in improving 
pedestrian access to transit. These improvements 
include:
•	 Special, colored or raised paving at crosswalks 

assist in calming traffic and raise driver aware-
ness that they are in a zone where pedestrians 
are expected to be crossing. 

•	 Pedestrian-only crossing phases during signal 
cycles allow pedestrians to cross the intersection 
in any direction while all vehicles are stopped 
with a red light.

•	 Leading pedestrian interval gives pedestrians a 
few second head start to claim the right-of-way 
ahead of turning traffic.

•	 Prohibiting right turns on red prevents vehicles 
from turning into crossing pedestrians. Signal 
phases need to accommodate adequate time for 
through movement to reduce the urge to violate 
the no-turn-on-red.
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•	 Reducing intersection widths improves visual 
contact between drivers and pedestrians and 
reduces crossing distances and the time needed 
to cross on foot.

•	 “Curb bulbs” affect crossing widths by extending 
a section of the sidewalk into the road at an 
intersection. they are often placed at the end of 
an on-street parking lane. Pedestrians standing 
on the bulb can see and be seen by drivers 
before crossing. 

•	 Road diets reduce the width or number of travel 
lanes, often by converting a 4 lane street into 2 
or 3-lane plus bike lane and/or a center turn lane. 
This reduces crossing distances, vehicle speeds, 
and the number of travel lanes pedestrians must 
negotiate when crossing.  Road diets have been 
done on 12th Avenue in Seattle.

Over and above improving safety, each of these 
practices also conveys a message to both drivers and 
pedestrians that a street, place or neighborhood is 
intended to be visited on foot. Motorized traffic will 
be more aware and attentive to potential pedestrians, 
and people on foot feel more comfortable and invited 
to walk in an area offering multiple pedestrian-
focused design elements.

What are the elements of a healthy  
pedestrian environment?  
Elements that create additional comfort, aesthetics, 
and amenities contribute to a pleasant pedestrian 
experience. If the pedestrian environment is unpleas-
ant, people will tend to avoid walking and spending 
time outside of their cars; whereas, an enjoyable 
pedestrian environment supports neighborhood 
shopping, “parking once” for the day, and increased 
levels of transit ridership. Developing a healthy 
pedestrian environment reinforces efforts to improve 
pedestrian access to transit. 

Best practices for a healthy pedestrian environments 
include: 
•	 Active sidewalks and transparent building 

facades. Buildings and streetscapes that activate 
the environment, such as sidewalk cafes and 
parks, build community and stimulate the desire 
to walk to reach destinations. Transparent build-
ing facades with windows at street level create 
interest and also open up the pedestrian realm, 
so people are not forced to walk beside an impos-
ing blank wall. Land uses that attract pedestrians 
include pubs, grocery stores, and parks.

•	 Human-scale sidewalks. Sidewalk widths should 
be proportional to the height of buildings and 
roadway size. Where multi-story buildings and 
multi-lane roads are present, sidewalks must be 
wider in order to counteract the bulk of the build-
ings and create a pedestrian realm in proportion 
to the scale of the automobile travel lanes. First 
story building articulations between storefronts, 
tree canopies, and awnings and overhangs create 
a human-scale space for walking.

•	 Visual interest and diversity. Diverse environ-
ments attract people on foot. This includes 
diversity in land use and shop types, architecture 
styles, landscape designs, and people.

•	 Attractive and distinctive sidewalk treatments. 
Unique sidewalk surfaces are placemaking ele-
ments that add interest to the walking environ-
ment. Defined connections between buildings 
and the adjacent sidewalk direct foot traffic to 
entrances and extend the pedestrian realm from 
the sidewalk to the building.

•	 Urban nature. A tree canopy that provides shade 
and shelter and defines an “outdoor hallway” 
also helps achieve balance between pavement 
and planted areas. Grass strips, planters, and 
bioswales reintegrate ecological functions into 
the urban realm and draw visitors.

Road diets, make streets more pedestrian friendly and ac-
commodate multi-modal transportation options.
Source: Dan Burden. 

Colorful pavement patterns create a gateway from the 
building entrance to the outside pedestrian realm.
Source: N\N Archives
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•	 Pedestrian furnishings such as seating and 
weather protection, water fountains and trash 
receptacles, and street trees and other green 
elements invite foot traffic. These amenities 
create usable places for people to rest, to reflect, 
to have a sense of refuge, to meet and greet, and 
to see and be seen.

•	 Wayfinding. Street signs, maps, and unique 
area treatments such as historical displays and 
public art help pedestrians orient themselves 
and create interest and comfort. Streetscapes 
that are inherently easy to navigate invite travel 
by foot and make driver and pedestrian behavior 
more predictable and thus, safer. 

What items support a comfortable and 
safe walking environment for people of all 
ages and abilities?
“Universal design” concepts seek to ensure that the 
transportation network serves people of all abilities, 
ages, and demographics. Whether a pedestrian is 
an adult or a child, using a wheelchair or pushing 
a stroller, or traveling during times of low visibility, 
streets that work for children, the elderly, and people 
with special mobility needs serve everyone better. 

Americans with Disabilities Act (ADA) guidelines and 
requirements direct appropriate sidewalk and  curb 
cut design and guide ramp placement at curbs and 
building entrances. Limiting curb cuts, leveling grades, 
and reducing cross-slopes can make sidewalks 
safer and more comfortable for all walkway users. 
Removing obstacles from the sidewalk, including 
litter, utility poles, or trash cans, creates a clear path 
of travel for everyone. This also includes regular 
monitoring and maintenance of cracks and warps. 
Adopting a more aggressive approach to under-
grounding of utilities clears pathways and improves 
the aesthetic quality of streetscapes. 

Ensuring the visibility and consistent placement of 
signage makes wayfinding systems more navigable 
and helpful for all people on foot and even drivers. 
Pedestrians of all abilities need adequate green 
lengths during signal cycles to allow time to cross. 
Importantly, when unique paving materials or raised 
crosswalks are used to provide a visual and tactile 
signal of the pedestrian environment, care must be 
given to ensure that any pavement treatments do 
not hinder movement for those using wheelchairs 
or canes. Attention to universal design principles 
throughout the downtown will promote and support 
pedestrian travel for all segments of the population.  

Seating, plants, and active street-level windows are attrac-
tive to people on foot.
Source: N\N Archives

Wayfinding helps pedestrians, transit users, and tourists find 
their way to key attractions, transit facilities, and shopping, 
Source: Flickr, user: Ned Richards
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HOW WELL DOES IT WORK? 
Studies have shown that improving pedestrian condi-
tions can decrease the frequency of short automobile 
trips and increase transit mode share. Research by 
the Transit Cooperative Research Program found 
that many pedestrians are willing to walk between 
0.5 and 1 mile to access transit, longer than the 
traditional focus on 0.5 mile. This suggests that the 
pedestrian environment and conditions are important 
for supporting those who are able and willing to walk 
to access transit services. 

Studies have shown a direct correlation between 
multiple transit options, quality of pedestrian 
infrastructure, density of mixed use developments, 
and improved health. The Victoria Transport Policy 
Institute released the report “Evaluating Public 
Transportation Health Benefits” in June 2010, 
showing that communities with public transit have 
increased levels of physical activity. 

By requiring that transit facilities, infrastructure, and 
equipment be accessible to all people, the American 
with Disabilities Act (ADA) ensures that a certain 
baseline of accessibility must be met. However, many 
cities and transit authorities are working together 
to provide higher quality pedestrian amenities and 
greater levels of accessibility than required by the 
ADA to create transit-supportive environments. Cities 
have found that focusing pedestrian improvements at 
transit facilities and beyond can be an effective way to 
increase transit ridership.  

Following are descriptions of programs designed 
to improve pedestrian access to transit service and 
improve overall pedestrian and passenger environ-
ment. Examples are from New York, San Francisco, 
Portland, and Denver.

PROGRAMS FOCUSING ON 
PEDESTRIAN ACCESS TO 
TRANSIT 
Safe Routes to Transit, New York, NY
New York City Department of Transportation 
(NYCDOT) developed three programs under their 
Safe Routes to Transit Program to improve access to 
transit facilities. The goal of the program is to improve 
pedestrian and motor vehicle movement around 
subway entrances and bus stops to make accessing 
mass transit easier and more convenient. The pro-
gram focused on improving pedestrian access at:
•	 Bus stops under the Els (elevated subway 

structures): These locations posed unique chal-
lenges as many buses were unable to get to the 
curb and pedestrians were forced to wait, board, 
and alight the bus in the middle of the street. 

Before: 
86th and Bay Parkway  

in Brooklyn  
(this location was  

completed in 2004) 

Before: 
40th Street  

station on the 7 
train, Queens 

After: 
NYCDOT improved  
the road geometry to  

improve pedestrian 
visibility and enhance 

bus operations near 
elevated subway  

structures  
in New York City

After: 
NYCDOT identi-

fied 23 stations for 
improvements  

to subway stations  
to improve  

pedestrian access.

At these locations, NYCDOT is altering the road 
geometry to improve pedestrian visibility, bus 
stops are being raised behind a new curb line 
and traffic navigation is being improved using 
signage. NYC DOT will make these improvements 
at 42 locations across the city will be updated.

•	 Subway/Sidewalk Interface: This will improve 
sidewalks, crosswalks and other parts of the 
walking environment around bus stops where 
walking is currently difficult. NYC DOT selected 
23 priority subway stations to receive improve-
ments after examining stations for narrow 
sidewalks and corners, inadequate signal timing, 
and traffic congestion.

•	 Sidewalks to Buses: This initiative implements 
sidewalk and other pedestrian improvements 
to improve access to bus stops. It includes the 
installation of new sidewalks, crosswalks, and bus 
waiting areas to facilitate walking and transit use.
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Pedestrian Access and Bus Stop  
Improvements, Portland, Oregon 
Portland, Oregon has taken a comprehensive ap-
proach to improving pedestrian and bicycle access to 
its transit facilities. When adding the new MAX Green 
line to the Transit Mall downtown, TriMet took the 
opportunity to rethink transit access and how well the 
mall worked as a public space and how it interfaced 
with transit facilities and local businesses. As part of 
this larger, more comprehensive planning effort, the 
City and TriMet developed an integrated vision for 
enhancing access to transit through placemaking, 
wayfinding, and new shelters.  

Placemaking improvements which include public art, 
wide sidewalks, storefront renovations, and light-
ing improvements, support the overall pedestrian 
environment and are critical for a pedestrian friendly, 
transit-supportive environment. Wayfinding improve-
ments, which include simplified maps and signage, 
help to orient visitors to the Center City’s attractions, 
shopping, and transit services. New and improved 

TriMet installed new transit shelters and covered bicycle 
facilities downtown that provide weather protection and 
travel information.  

TriMet sandblasted vandalized glass in bus shelters to beau-
tify bus stops, save money, deter vandalism, and improve the 
passenger’s experience.
Source: TriMet

glass and steel shelters were installed along the 
Transit Mall and other bus stops in the downtown. 
The new glass and steel shelters, are well-lit and cre-
ate an open, attractive, and safe pedestrian environ-
ment as well as covered space for bike parking. 

 In July 2010, TriMet revised their Bus Stop Guidelines 
to identify design, placement, and amenity recom-
mendations as they work with communities to 
improve transit access throughout the city. The 
document outlines the design guidelines that maxi-
mize effectiveness of bus service, including amenities 
and street treatments. It acknowledges that bus 
stops play an important role in public spaces and are 
as much a part of a community as streets, pathways, 
parks and plazas. It also explores ways in which TriMet 
encourages jurisdictions, neighborhood associations 
and citizens to recognize the value bus stops play in 
the community and looks for ways to build partner-
ships with these entities to enhance bus stops.  

TriMet initiates capital projects to make significant 
improvements to route efficiency, on-street and bus 
stop safety, accessibility and comfort. Its Transit 
Facilities Development Program upgrades targeted 
bus stops with the stated goal of “increasing transit 
ridership by improving the total transit experience” by 
focusing on on-street transit and pedestrian facility 
improvements”. Capital Improvements are made using 
curb ramps, ADA landing pads, sidewalks, curb cuts, 
new poles and bus stop signage, as well as amenities 
(benches, shelters, solar LED lighting).

Improved lighting at shelters helps to provide a safe and 
inviting place to wait for transit. 
Source: Thomas LeNgo, Flickr user
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Transit Shelter Program, 
San Francisco, CA 
San Francisco Municipal Transportaion Agency 
(SFMTA) was one of the first transit agencies to de-
velop a formal shelter program in 1987. The purpose 
of the program was to replace old shelters in San 
Francisco with new shelters that provide improved 
travel information, seating, lighting, and weather 
protection and to maintain the shelters on an ongoing 
basis to keep them in good repair. Previously, many 
shelters were not well maintained and had become 
covered in graffiti.  

The agency initiated its shelter program through an 
innovative arrangement with a private contractor, 
CBS Outdoor. Under the arrangement, the contrac-
tor owns and maintains the shelters and pays for 
improvements. SFMTA does not pay the contractor 
to manage the shelters; the contractor pays for the 

Before SFMTA initiated its shelter program, many of its 
shelters were poorly maintained and covered in graffiti.

Clear Channel began installing new solar-powered bus shelters with LED lighting and wireless routers in 2009. The roof and 
steel structure are constructed from recycled materials.

improvements by selling advertising, which is placed 
prominently in the shelters. In 2007, SFMTA entered 
into a 15-year contract with Clear Channel with the 
option of one 5-year renewal after 2017. The contract 
with Clear Channel requires that the company install 
between 1,110-1,500 new shelters over five years, re-
place 39 kiosks, provide 1,5000 traffic controllers, and 

install 3,000 solar-powered customer-information 
signs. It stipulates that the contractor make a one-
time signing payment of $5 million and pay $500,000 
for administration costs. In addition, they will make 
minimum annual payments to the agency during the 
duration of the contract—for example, they will have 
to pay $8.6 million to SFMTA in 2010.  
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Transit Access Guidelines,  
Denver, Colorado
Denver’s Regional Transportation District (RTD) 
recognizes the value of pedestrian linkages to transit 
facilities and their importance in supporting ridership 
growth. While RTD makes decisions regarding the 
siting and design of its facilities, community access is 
often beyond the immediate purview or direct control 
of transit agencies. RTD can, however, coordinate 
with other parties—such as local governments and 
the development community—that are responsible 
for the development and regulation of the physical 
infrastructure and built environment surrounding 
those facilities. The impact of those parties’ actions 
on transit suggests that RTD’s interests are served by 
collaborating with them on access concerns.

In 2009, Denver’s Regional Transportation District 
(RTD) released Transit Access Guidelines to ensure 
that transit access is improved comprehensively and 
consistently and to support coordination with other 
entities. This document provides guidelines within the 
agency and to other coordinating parties regarding 
how to design access to the various stations and 
stops. The guidelines outline the roles and responsi-
bilities (RTD responsibility vs. non-RTD responsibility) 
for each public agency with respect to pedestrian and 
bicycle access improvements  

RTD’s guidelines encourage access to the transit 
system through a hierarchy of modes, in order of 
priority: pedestrians, bus riders, bicyclists, vehicles 
(short-term parking), and vehicles (long-term park-
ing). Guidelines are specific to transit modes including 
light rail, commuter rail, and bus transit. Specific 
design standards such as walk speeds, platform 
design dimensions, access points, path distances to 
entrances, and sight line considerations are included. 
The guidelines also promote transit-oriented develop-
ment principles in joint development projects and 
require that pedestrian-oriented design, density, and 
mix of land uses support transit access be considered 
during review. 

Denver’s RTD implemented new Access Guidelines in 2009 
that support pedestrian linkages to its transit facilities.
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7 BEST PRACTICES
Bicycle Access to Transit

The quality of bicycle amenities, facilities, and envi-
ronment affect access to transit service. Improving 
bicycle access to transit supports existing ridership 
levels and attracts new transit passengers by provid-
ing additional connectivity to other modes and 
enhancing the overall travel experience.  Enhancing 
bicycle access to transit can be a cost-effective way to 
affect a mode shift.  Targeted coordination of policies, 
programs, and implementation among agencies and 
private entities is required to successfully integrate 
these modes of travel. 

A high-quality pedestrian environment is also critical 
for a healthy bicycle environment. Such amenities and 
design features as lighting, shelters, wayfinding, traffic 
calming, and road diets support both walking and 
bicycling (See Pedestrian Access to Transit). Studies 
have found that neighborhoods with high degrees 
of walking have higher levels of bicycling and transit 
use than those that don’t.  This is because there is 
a virtuous cycle involving land use density, system 
transit service quality, multimodal transit options, and 
system integration. 

WHAT IS IT AND  
WHY DO IT?
Creating a bicycling environment that is safe and 
comfortable for people with a broad range of skills 
and for all ages requires a range of bicycle programs, 
policies, and facilities.  Careful street design is needed 
to provide cyclists sufficient space and visibility for 
safe riding; this must be balanced effectively with 
other street users and done in a way that navigation is 
clear and simple.

Improving bicycle access to transit increases urban 
mobility and fosters multimodal travel and can be 
done using relatively low levels of capital investment.  
Improving bicycle facilities and parking in transit 
corridors and at stations can bring new riders to the 
transit system.

HOW WELL DOES IT WORK?
Transit agencies are finding that bicyclists are more 
willing to take transit when the systems provide 
bicycle amenities and market their services directly 
to them. The Portland Bureau of Transportation’s  
Bicycle Program estimates that providing improved 
access for bicyclists increases the capture area of 
transit investments twelve-fold. 

Working together, transit agencies and local jurisdic-
tions that develop a comprehensive approach to 
improving bicycling conditions and amenities can 
attract additional transit riders and decrease single 
occupancy vehicle trip rates at relatively minimal 
cost.  The following sections present best practices 
in bicycle amenities, programs, and infrastructure in a 
variety of U.S. and European cities. 

Enhancing bike access to transit can be a cost-effective way to promote transit ridership.
Source: Todd Mecklem
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There are a number of street design features that 
cities can use to improve cycling safety and comfort,  
including: bicycle lanes, bicycle boulevards, cycle 
tracks, improved crossing treatments, signage, and 
traffic calming  features. Additionally, education and 
safety training programs can help to get more people 
on bikes.  Ultimately, getting more bicyclists on the 
streets is the best way to improve driver awareness 
and rider safety.  Bicycle parking and end-of-trip facili-
ties, such as lockers and showers, are also important 
to bicycle riders.   

IMPROVEMENTS  
THAT ENCOURAGE 
BICYCLING TO TRANSIT 
To increase the number of people bicycling to transit 
it is necessary to improve both perceived and actual 
safety of the overall bicycle network. Since the city 
controls street design, this is an area where it has 
direct influence in improving access to transit.  This 
section presents a variety of bicycle infrastructure 
improvements that support system-wide bicycling 
connectivity and access to transit.

Bicycle Boulevards 
Bicycle boulevards are low-traffic streets that have 
been optimized for use by cyclists. A variety of traffic 
calming elements and signage are used to reduce 
car volumes and speeds, fostering a safe bicycling 
environment.  Bicycle boulevards often include 
features that allow cyclists to travel farther without 
stop controls or intersection treatments that allow 
cyclists to continue through intersections, while cars 
are forced to turn.  Bike boulevards often make use of 

sharrows or shared-lane markings that communicate 
the presence of bicyclists to drivers. 

Bicycle Lanes and Boxes
Bicycle lanes are another technique to provide 
dedicated space in the street for cyclists and to 
increase driver awareness to the presence of cyclists. 
Increasingly, cities are using colored pavement treat-
ments to designate bike lanes, either by coloring the 
beginning of the lane or the entire lane. In a number 
of European countries, such as Belgium, it is custom-
ary for bike lanes to be differentiated from traffic 
lanes with colored pavement treatments. Colored 
lanes further discourage drivers from entering the 
portion of the right-of-way dedicated for cyclists.

Colored markings can also be used at key spots such 
as intersections and turn zones where cars need to 
cross a bike lane. Bike boxes, as shown below, allow 
bicyclists to wait ahead of vehicular traffic, have been 
implemented in Portland, Oregon.

Bicycle boulevards use a variety of traffic calming tech-
niques and shared-lane markings to increase safety for 
bicyclists.
Source: Flicker user Payton Chung

Bike boxes allow cyclists to move in front of the travel 
lane in order to be more visible to cars and avoid turning 
conflicts.  Politicians in Portland began advocating for an 
increase in bike box construction as a safety measure in the 
wake of cyclists fatalities at intersections.
Flickr user: Rich and Cheryl
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Cycle tracks, as shown in Amsterdam, are bicycle lanes that are separated, but adjacent, to traffic and transit.
Sources: Nelson\Nygaard and SvR Design

Cycle Tracks in Portland, Oregon
In Portland, federal stimulus funds are being used 
to improve bicycle access to transit by establishing 
cycle tracks and buffered bicycle lanes on streets that 
feed MAX Green Line light rail stations. The develop-
ment of high-quality feeder facilities is intended to 
bring new users directly to the transit system, while 
simultaneously allowing for improved conditions at 
locations where bicyclists cross the rail lines. 

Portland’s cycle tracks use a row of parked cars to 
separate bicyclists from auto traffic, but other cycle 
track designs often use a physical barrier such as a 
curb or a narrow median, which can be more expen-
sive to implement. 

A report prepared by Alta Planning + Design, called 
“Cycle Tracks: Lessons Learned”, presents findings 
from the Portland pilot project.  It found that cycle 
tracks have a number of advantages over conven-
tional bicycle lanes: they reduce auto-cyclist accident 
rates, remove the danger of “car-dooring”, and 
increase bicycle ridership. According to the report, 
cycle tracks can also present a number of potential 
complications, including conflicts between cyclists 

and pedestrians and bus passengers. Notably, since 
cyclists are not traveling alongside automobiles, “mo-
torists may not be aware of their presence, leading to 
increased vulnerability at intersections.” The report 
suggests that some accidents may be prevented 
by moving the stop line back at intersections, using 
protected phases at signals, and prohibiting cars from 
turning right on red. Portland has used bike boxes on 
the street to facilitate left turns for cyclists out of the 
cycle track.

In Portland, parked cars are used as a buffer between the 
cycle tracks and travel lanes.
Source: Nelson\Nygaard

Cycle Tracks
Cycle tracks are bicycle lanes that are physically 
separated from traffic, but are located in the roadway. 
Cycle tracks are common throughout parts of Europe, 
but only a few cities in the United States have them, 
including Bend and Portland, Oregon, Cambridge, 
Massachusetts, and New York, New York.  They 
provide a buffer from traffic that creates a much 
greater level of comfort and sense of protection for 
cyclists. Cycle track facilities generally take two forms: 
paired one-way facilities on each side of the street, or 
two-way wider facilities on one side of the street. 

External bike racks allow bicyclists to transport their bikes 
while traveling by bus. 
Source: Flickr user RichardMasoner
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USING A BICYCLE TO 
ACCESS TRANSIT
Once cyclists reach a transit stop or station, they 
are typically faced with a decision to store their 
bicycle  or bring it with them on transit.  For many, 
weather protected and secured parking that provides 
confidence that the bike is safe for an extended time 
is a critical system design feature.  Some riders also 
want or need to bring their bike on the transit trip to 
complete the other end of the journey.  If a traveler 
is uncertain about the presence of bicycle parking 
facilities at the station 
or whether transit can 
accommodate their 
bike on board, they 
are far less likely to 
chose a bike-to-transit 
journey.  

Bicycles Racks on Vehicles
External Bike Racks

Most transit agencies provide external bike racks 
on buses. Bike racks mounted on buses are most 
frequently located in the front of the bus. They 
typically flip up against the bus when they are not 
carrying any bikes. 

Onboard Bike Racks 

Commuter trains are often well-equipped to store 
bikes. Caltrain in the San Francisco Bay Area has 
multiple cars dedicated to carrying approximately 50 
bikes each.  The Utah Transit Authority is looking to 
redesign its commuter rail cars to increase bicycle 
capacity after finding that cars designed for hold two 
bikes have regularly been carrying 15 bicycles or more. 

Community Transit’s Swift BRT vehicles have onboard 
space for bicycles.
Source: Flickr user Oran Viriyincy

King County Metro was the 
first transit agency in the 

nation to use front-loading 
bicycle racks on buses.  

Today, Metro passengers 
load over 10,000 bicycles 

per week on buses.

Caltrain accommodates large 
numbers of bike commuters 
using cars dedicated to bike 
storage.
Source: Flickr User Richard 
Masoner

In Portland, the City has begun to remove on-street park-
ing in strategic locations to provide higher-capacity bicycle 
parking opportunities that provide good access to local 
businesses and, in some cases, are located on high frequency 
bus stops.
Source: left, Flickr user ITDP; right, Nelson\Nygaard

Light rail can accommodate 
bikes with vertical bicycle 
racks.
Source: Sound Transit

Compared to commuter trains, light rail transit (LRT) 
and streetcars have less space to accommodate large 
numbers of bicycles.  However, they can still accom-
modate bicyclists by providing onboard bicycle racks 
or designated spaces for bicyclists to stand with their 
bikes.  Some U.S. light rail trains, including Link, use 
racks that hold bikes vertically, while some European 
systems use fold-up seats with a rack underneath.

Most regular transit buses don’t have onboard space 
for bicycles given narrow aisles, but bus rapid transit 
vehicles may have more room to accommodate bi-
cycles. For example, Community Transit’s new SWIFT 
BRT vehicles have three doors and bicycles can be 
rolled onto the bus and stored in onboard bike racks. 
Installation of onboard racks protects other riders by 
securing bikes, provides a more comfortable ride, and 
possibly results in shorter dwell times at stops. 
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Bicycle Amenities at Stations and Stops 
Bike Parking

Providing bicycle parking at transit facilities is a 
critical element in achieving high levels of bicycle 
access to transit. National studies show that a lack 
of adequate bike parking and other related services 
is a major deterrent to commuting by bike.  Parking 
that is convenient, secure, weather-protected, and 
plentiful provides a measure of predictability and 
comfort for those who want to travel by bike and 
transit.  Wherever possible, bicycle parking should 
be conveniently located near bus stops; high quality 
bicycle storage is a must at rail stations and major 
transit transfer facilities.

End-of-trip Facilities

Weather, be it too hot, too cold, too humid or too 
rainy, is a frequently cited reason people chose not 
to cycle.  However, the problem is often not the lack 
of willingness to cycle in inclement weather, but the 
condition people end up in after biking through a rain 
or snow storm. Developing facilities that allow people 
to store bikes out of the weather and to shower and 
change at workplaces can help overcome this barrier.

A good way to encourage commuting in rainy areas is 
to provide spaces where cyclists have access to facili-
ties at the end of their commute where they can dry 
off, store clothes, and shower. Ideally, such facilities 
will provide secure bike parking, protected from the 
weather. Using regulations or incentive programs, 
cities can play a part in encouraging or mandating the 
inclusion of these resources in all new office buildings.

End-of-trip Facilities
Shower and storage facilities can be established for employees of several companies located in close proximity.  
Examples of this type of arrangement have been organized by Transportation Management Associations in 
Vancouver, BC and Portland, Oregon.  The City of Portland has established a public/private partnership with local 
fitness centers to provide local area commuters with off-site permanent clothes storage, shower facilities, and 
secure bike parking.  Cyclists can purchase day or monthly passes and access any of the fitness centers.  Public/
private partnerships reduce the infrastructure investment by the city and allow for a greater geographic network 
of facilities available to cyclists.  Portland’s experience indicates that these programs require regular advertising 
to maintain users.

Although bicycle and rail integration extends bicycle access 
to transit, it does present potential safety issues that need 
to be addressed through education, signage and design.
Source: J.Maus

Sheltered bike parking provides protection from the 
heat, snow, and rain.  Where there is not adequate 
curb space and more plentiful parking, parking spaces 
can be removed to install stalls for on-street bike 
corrals such as the one shown below.  

Secure bike parking provides an additional level of 
comfort and assurance to bike riders.  TriMet’s Bike 
and Ride facilities offer secure, enclosed bike parking 
that is accessed with a BikeLink keycard.  In Long 
Beach, secure staffed bike parking can be found at 
the BikeStation, along with other amenities such 
as repair services, transit information,  and electric 
vehicle recharging. 



7-56  Seattle Transit Master Plan Briefing Book

ENHANCING BICYCLE AND 
RAIL INTEGRATION 
Bicycle corridors, be it cycle tracks, bike lanes, or 
trails, can be installed in or adjacent to rail rights-of-
way.  In Vancouver, B.C., development of the elevated 
Skytrain allowed for the development of trails 
underneath, which have subsequently been linked to 
a growing network of trails, bicycle boulevards and 
bike lanes.  Installing bicycle corridors alongside rail 
helps to provide greater integration of bicycling with 
transit use; however, the systems have to be designed 
carefully to minimize collisions and accidents. 

One potential complication of integrating bicycling 
with railways it that bicycle wheels can become 
caught in the flange gap of rail tracks.  An Alta 
Planning and Design report, “Bicycle Interactions and 
Streetcars: Lessons Learned and Recommendations”, 
stated that “bike-track crashes are a major and 
underreported problem for Portland-area bicyclists.”  

This has also been an issue in Seattle as a number of 
bicyclists have been injured while crossing the tracks 
of the South Lake Union Streetcar. 

The risk of bicycle accidents associated with the 
flange gap can be reduced by designing the track 
and cycle alignments to avoid difficult crossing 
angles.  Designing perpendicular crossings, as close as 
possible to 90 degrees, can be an effective approach.  
Another way to address this is through good signage 
and public education for cyclists to make them aware 
of the tracks and safe practices for crossing the 
tracks.  

Other approaches to reducing potential bicycle 
accidents associated with bicycle and rail integration 
include:
•	 Center Median Platforms: Running streetcar 

and light rail systems along a center median 
allows curb lanes to be used by bicyclists. Such 
designs require that stations be located near 
signalized intersections to reduce conflicts with 

riders accessing the station. Center platforms 
also allow consolidated station designs that 
serve both directions of travel.

•	 Expanded Bike Lane: Expanding the bike lane 
and space to maneuver at angled crossings im-
proves safety conditions for bicyclists. In Seattle, 
crossings of the South Lake Union Streetcar line 
at Westlake and Seventh avenues are aided by a 
widened bike lane with graphics showing how a 
bicycle can be maneuvered across the tracks.

•	 Bridges: As new bicycle facilities are developed 
along transit corridors, the use of dedicated 
bridges to move bikes and pedestrians across 
barriers (e.g., rail lines, freeways, topographic 
obstacles) can increase safety and comfort.  
However, these improvements can come at a 
significant cost. 

Signage is important for 
notifying bicyclists about 
the dangers of riding near 
tracks.
Source: BikePortland.org

The City of Portland’s “See and Be Seen Campaign” encourages 
greater awareness of the dangers of limited visibility during 
winter months.
Source: www.bikeportland.org

Designing bike paths so that they cross at perpendicular angles to rail tracks increases bicylcling 
safety.
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PROGRAMS  
THAT PROMOTE 
SYSTEMWIDE BICYCLING
Developing a healthy bicycling environment and cul-
ture is an important part of supporting good bicycle 
access and integration with transit.  Building a strong 
and lasting bicycling constituency requires a multi-
faceted approach that not only provides required 
infrastructure, but makes cyclists feel they are part of 
a broad and growing community.  There are a variety 
of programs and activities that can engender this 
community spirit toward cycling.

Conducting a Safety Campaign
Cities have limited influence on cyclist and driver 
behavior at night and in wet weather but some 
municipal programs have been established to increase 
awareness and education in this area. The City of 
Portland and community organizations initiated 
a public awareness campaign entitled See & Be 
Seen: Light the Bike. See the Bike to bring greater 
awareness to the dangers of cycling without proper 
lighting.  The campaign is complemented by the local 
Community Center providing free lights to needy 
cyclists through its Get Lit! initiative. Other cities have 
worked to train truck drivers to look out for bikers 
when they turn right at intersections.  

Celebrating Cycling

Great cycling communities have numerous events 
that celebrate those that ride, allow families to 
ride safely together or to pay homage to dedicated 
cyclists. Some common events include: organized and 
supported rides, Sunday Parkways activities where 

Street closures, such as Sunday Streets in San Francisco, 
help to build a healthy bicycle culture.
Source: Flickr user dustinj

Bikesharing programs allow subscribers to access bicycles at 
parking stands throughout the city.
Source: Flickr, user Sletvet

local streets are closed to cars and cyclists are free 
to ride, bike commute month (or week) where local 
companies can compete for the highest cycling rates, 
bicycle carnivals or events that showcase numerous 
types of cycling.  All these events can help to build a 
cycling culture.

Bikeshare Programs 

Another program that has proved to be very popular 
in European cities (Paris, Barcelona, Lyon, Nice, 
Rome and others) is a “bike share” program in which 

subscribers can access bicycles at parking stands 
throughout a city.  Often, these systems are paid for, 
installed and maintained by private entities in ex-
change for a franchise (such as advertising at transit 
stops) throughout the project area.  American cities 
such as Denver, Washington DC and Minneapolis are 
also implementing bike share programs.  A primary 
advantage of the system is that it is flexible for the 
user, and can be funded privately if the appropriate 
franchise agreement can be reached with a provider.
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7 BEST PRACTICES
Capital Funding and Finance

 PORTLAND AND SAN FRANCISCO

WHAT IS IT?
Capital funding and finance is an important consider-
ation in planning for the development of new transit 
services, especially those that have higher initial 
start-up costs such as light rail (LRT), streetcar, and 
Bus Rapid Transit (BRT) systems. Capital costs refer 
to those expenses associated with implementing 
service, including initial start-up costs for right-of-way 
(ROW) improvements, vehicle procurement, stop/
station design and development, and construction of 
storage and maintenance facilities.

In general, streetcar and light rail trade higher capital 
costs for increased vehicle capacity and lower 
operating costs per passenger when compared to bus 
operations. BRT invests in ROW exclusivity and transit 
priority treatments in return for more reliable service.  
LRT and BRT can incur significant costs to fully 
develop station facilities while streetcar stations tend 
to cost less, in line with a high-amenity bus stop. Rail 
modes require unique maintenance facilities, neces-
sitating additional land acquisition and construction 
costs.

WHY DO IT?
Transit agencies around the U.S. are increasingly 
focused on developing high-capacity, fixed-guideway 
transit lines to reduce per passenger operating costs 
over time and to promote walkable mixed use devel-
opment in transit nodes and corridors. Federal Transit 
Administration (FTA) grant programs have historically 

funded major portions of local bus, BRT and LRT 
capital projects. In recent years, FTA has also support-
ed streetcar capital costs—projects which previously 
had been funded primarily with local revenues and 
bonding. Recent adjustments to the FTA Small Starts 
evaluation criteria relax the emphasis on travel time 
benefits, opening the door for urban streetcar circula-
tors to be more competitive. Common local funding 
for streetcar capital projects includes the use of Local 
Improvement Districts (LIDs) and/or Tax Increment 
Financing (TIF) to capture the anticipated benefits to 
adjacent property owners. 

CAPITAL  
FUNDING SOURCES
As U.S. cities plan major transit capital investments 
such as streetcars, BRT or urban light rail projects, 
they are faced with a decision to pursue the lengthy 
federal funding process or use local funds to stream-
line planning and construction. Many successful 
projects have elected not to pursue federal funding 
and have used only local and state funds to build 
streetcar alignments. It is estimated that seeking FTA 
Small Starts adds as many as five years to the process 
required to move from preliminary design to revenue 
service. A local/state process could take from four to 
seven years, while an FTA process is likely to take 10 
or more.

Muni used local funds to jumpstart its Third Street Light Rail Project.
Image from Flickr user Schaffner
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Federal Funding
Federal Transit Administration grants, including 
the folowing, are a primary source of transit capital 
investments. 
•	 Section 5307 Urbanized Area Grant 

Program:  Formula funding based on population 
density and provision of transit services

•	 Section 5309 Bus, Bus Facility and New/
Small Starts Program: Competitive grant 
program for large projects and vehicle procure-
ments, often involving Congressional earmarks

The Small Starts Program was established in the 
last federal transportation spending bill – the Safe, 
Accountable, Flexible, Efficient, Transportation Equity 
Act–A Legacy of Users (SAFTEA-LU) for requests of 
less than $75 million in federal funding with a total 
project cost under $250 million. This new category 
was established to foster the development of less 
capital-intensive transit systems, such as BRT and 
streetcar systems. However, recent rulemaking to 
define the Small Starts application review process 
has been perceived as biased against streetcars as 
standards for cost effectiveness outweigh economic 
development and other benefits. This program is an 
expansion of the FTA New Starts Program, which is 
the capital funding program for major transit cor-
ridor infrastructure. The FTA funding process can 
be lengthy, taking seven to well over 10 years from 
initiation of an alternatives analysis to execution of 
a full funding agreement. Local match requirements 
are 20% of the project total cost, but in recent years 
the FTA has been pushing recipients to pay closer to a 
50% local match.  

REGIONAL TAX MEASURES
Regional tax measures are a potential source of funding for large-scale transit projects and for regions 
planning to expand transit infrastructure relatively quickly. Recent examples of major regional tax measures 
include: 

•	FasTracks (Denver, Colorado): The Denver-
Aurora and Boulder metropolitan area is funding 
its 12-year, $6.5 billion public transportation 
expansion plan with a combination of federal 
appropriations, private contributions, and a 
region-wide sales tax increase. Denver area 
voters approved the sales tax increase in 
November 2004. The plan calls for six light rail 
and commuter lines to be opened between 2013 
and 2016. It also includes the expansion of exist-
ing light rail stations, the addition of a bus-based 
rapid transit route, and the expansion of bus 
routes and parking facilities at rail facilities.

•	Sound Transit 2 (Puget Sound): Snohomish, 
King, and Pierce county voters passed a measure 
increasing the regional general sales tax in July 
2008. The measure is intended to raise $17.8 
billion over 15 years to pay for a variety of transit 
improvements, including light rail, streetcar, and 
commuter rail expansion as well as additional 
service on commuter rail and express buses (see 
Overview of Existing Transit Services section for 
more information).

•	Measure R (Los Angeles): In November 2008, 
Measure R was approved by Los Angeles County 
voters by a two-thirds majority. It approved 
raising county sales taxes by one-half cent 
over a 30-year period to fund $40 billion in 
transportation projects and improvements. This 
includes a variety of transit projects, such as rail 
and bus rapid transit lines and improvements 
on Metrolink commuter rail. L.A.’s Mayor Villaraigosa proposes leveraging the half-cent sales tax with 
federal guarantees and loans secured by future tax revenues. Those guarantees and loans would allow the 
Metropolitan Transportation Authority to build 12 major projects specified in the measure in just 10 years 
rather than the projected 30.

Measure R will raise sales tax in Los Angeles County to pay 
for a variety of transit projects, including improving Metro-
link commuter rail service.
Image from Flickr user SP8254
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Housing and Urban Development Funds
While not a traditional source of support for trans-
portation projects, funds from the U.S. Department 
of Housing and Urban Development (HUD) have been 
used to support planning and design work on transit 
projects. HUD earmark funds require a local match.  

Local Funding Sources
Many recent capital projects in the United States 
have relied largely, if not solely on local funding for 
construction and operation. In a number of cities 
around the country, avoiding complex requirements 
associated with federally funded construction 
projects has allowed for more cost effective and rapid 
construction and implementation of service. For this 
reason, many projects, such as Seattle’s Bridging the 
Gap, have funneled federal earmarks to planning and 
design work rather than construction.  

Local Improvement Districts (LIDs)
A local improvement district is a geographic area in 
which real property is taxed to defray all or part of 
the costs of a public improvement. The distinctive 
feature of a special assessment is that its costs are 
apportioned according to the estimated benefit that 
will accrue to each property. In Washington, local 
improvement districts are governed by Chapter 35.43 
of the Revised Code of Washington (RCW).  It is 
within the local jurisdiction’s discretion to determine 
the benefits and benefit area of a project financed by 
a local improvement district.  

The basic principle of a local improvement district 
is that it creates an assessment charge for thosed 
property owners who receive special benefits from an 
improvement beyond the general benefits received by 

all citizens of the community. In the case of streetcar 
this assessment would be tied to a unique transporta-
tion service and to the positive impact of streetcar on 
property values.

For example, the expansion of the Seattle streetcar 
network is anticipated to lead to positive changes in 
property values along the routes.  Increased property 
valuation is expected from the enhancement of 
the local transportation network, connections with 
regional transit systems, improved neighborhood 
economics and livability, and increased property 
exposure and demand. These expected increases 
in property value can garner private sector support 
for the formation of a local improvement district or 
support the use of tax increment funding. 

General Obligation Bonds  
(Property Tax Supported)
Bonds are a primary source of funds for constructing 
capital improvement projects. Voter-approved bonds 
are sold to fund street and other transportation 
projects. Transportation projects can be grouped in 
“bond packages,” which go before the public for voter 
approval, or issued separately. General Obligation 
Bonds can be supported through the city’s property 
tax base or through the transit district’s tax base. 
Bonds can be backed with incremental increases in 
universally applied city taxes such as those on sales 
and property. However, it may be more politically 
acceptable to use a source that has a geographic or 
functional connection to the proposed alignment. 
Common sources include:
•	 Parking meters revenue
•	 Off-Street parking lots revenue

LIDs have been a primary funding source for several recent successful streetcar projects in the Northwest, including the  
Portland Streetcar and the South Lake Union Streetcar in Seattle. 
Image from Flickr user Seattle Municipal Archives

Page image from Flickr user The Courtyard
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WHO’S DOING IT?
Capital funding varies substantially from state to state 
and even project to project.  Whereas light rail and 
bus  rapid transit projects generally use more tradi-
tional sources for capital financing, streetcar capital 
financing has more often been funded creatively using 
a variety of local funds.  

Bus Rapid Transit
Bus rapid transit capital costs are typically split among 
local, state, and federal dollars. The percentages of 
each of these sources varies between projects, but 
federal funds often make up over 50% of capital 
costs. The graph on the right summarizes funding 
sources for various BRT projects.

Funding sources vary for BRT projects, but federal funds typically cover more than half of capital costs.
Image from Wikimedia commons, http://en.wikipedia.org/wiki/File:CAT_Irisbus_Civis.jpg
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Sources: Leland Consulting, Transit Agency Publications

CAPITAL FUNDING SOURCES FOR PORTLAND’S  
WESTSIDE AND EASTSIDE STREETCAR SYSTEM

 

Westside 
Streetcar  

(in millions)

Eastside 
Loop  

(in millions)
Westside 

%
Eastside 

%
Local  
City Parking Bonds 28.6  27.7% 0.0%
Local Improvement District 19.4 15.5 18.8% 10.5%
Tax Increment Financing 21.5 27.68 20.8% 18.7%
City Funds-General Funds/Dept. Funds 5.5 6.11 5.3% 4.1%
Transportation Land Sale 3.1  3.0% 0.0%
Transportation Systems Development 2.5  2.4% 0.0%
Miscellaneous 5.6  5.4% 0.0%
Regional 
Regional Transportation Funds 10 3.62 9.7% 2.4%
State
State Lottery Funds  20  13.5%
Federal  
Federal Transportation Funds 5 75 4.8% 50.6%
U.S. HUD Grant 1.95  1.9% 0.0%
Stimulus Funds  0.36 0.0% 0.2%
 103.15 148.27 100% 100%

Source: Portland Streetcar Inc.

Streetcar Capital Funding
The following sections highlight innovative examples of capital funding in Portland, 
Oregon and San Francisco, California.

Portland Streetcar. Streetcar projects typically rely on a wide range of funding 
sources with strong variation even within different projects and phases in the same 
city. As mentioned, access to federal Small Starts funds are currently perceived as 
challenging for local circulator projects; however, “rapid streetcar” applications that 
utilize more aggressive right-of-way treatments will be strong candidates.  Relying 
on local funding can avoid competition with other projects seeking federal funds or 
restrictions on their use. Key local sources of capital funds include local improve-
ment districts (LIDs), tax increment financing (TIF), and parking revenue bonds. 

Relative to the other modes, streetcar has the highest potential to attract funding 
from both the private and public sectors. The evolution of the Portland Streetcar 
provides an example of innovative local funding for streetcar development. Portland 

Portland financed the construction of its Red Line MAX with a public-private partnership 
with Bechtel Enterprises.
Image from Flickr user Jason McHuff
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relied on local funding sources in the three phases 
of its Westside Streetcar system and only applied 
for New Starts funding for the planned Eastside 
Streetcar loop.  

The table below shows the capital funding sources 
for Portland’s Westside (4.0 miles) and Eastside 
Streetcars (3.3 miles). 

The Westside Streetcar utilized a variety of primarily 
local funding sources, including: city parking bonds 
(28%), tax increment financing (21%), and a LID 
(19%).  Only about six percent of overall funding 
came from federal sources. The Eastside Streetcar, 
currently under construction, also used funds from 
an LID (10%), and tax increment financing (19%), but 
also took advantage of state lottery funds (14%) and 
federal transportation funds (50%).

Light Rail Capital Funding
Light rail projects typically rely on a greater level of 
federal funding. The split between federal, state and 
local dollars varies between projects, but federal 
funds typically make up over 50% of capital costs. 
Many projects utilize FTA New Starts funding along 
with FTA 5307 regional formula funding, Surface 
Transportation Program (STP) flexible federal fund-
ing, and other federal sources.

Portland MAX Light Rail. The Portland Red Line MAX 
LRT offers an example of innovative financing for 
light rail construction. A light rail connection between 
downtown Portland and the airport had been part of 
regional transportation plans since the mid- 1980s 
but funding limitations kept the project from moving 
forward. In 1997, Bechtel Enterprises proposed a 
public-private partnership in which Bechtel, in return 
for development rights at LRT stations, would build 
the MAX extension along with three local government 
agencies—the Port of Portland, TriMet and the City 
of Portland.  The private investment helped to extend 
light rail to the airport earlier than anticipated and 
resulted in the project not using any federal or state 
general fund dollars or additional local tax levies.  The 
5.5-mile extension opened in 2001, just four years 
after the initial proposal of the joint venture.

Third Street Light Rail Project. In San Francisco, 
Muni utilized local funds to jumpstart the 
development of the Third Street Light Rail Project, 
which connects the southeast sector of San 
Francisco to the rest of the city and regional transit 
connections. The project was divided into two phases. 
Phase 1: Third Street light rail, developed a surface 
line traveling north from King Street along Fourth 
Street, and Phase 2: Central Subway, will extend 

Muni used local funds from the development of the Third 
Street light rail (Phase I) as the local match when applying 
for New Starts funding for Central Subway (Phase 2).
Image from Nelson\Nygaard

service using a new tunnel beginning near Bryant 
Street and continuing to Stockton and Clay Streets in 
Chinatown.

As Phase 2 involves the construction of a new subway 
tunnel, its budget is more than double the cost of 
Phase 1. Using local funding for Phase 1 allowed Muni 
to begin constructing the Third Street light rail more 
quickly and bypass the lengthy New Starts application 
process for this phase. This approach allowed Muni 
to demonstrate its commitment to the project as 
well as the project’s viability. When it did apply for 
New Starts funding for Phase 2, the agency was able 
to use the local funds spent in Phase 1 for the local 
match requirement.

Most of the local funds used in Phase I came from 
Proposition B and K, local sales tax initiatives that 
raised money for transit, and regional bridge tolls.  
Federal funding sources included Section 5307 
(Urbanized Area Formula Program), 5309 (Capital 
Program), and Surface Transportation funds. State 
funding came primarily from the Transportation 
Congestion Relief Program and State Transit 
Assistance funds.

FUNDING FOR THIRD STREET  
LIGHT RAIL PROJECT (MILLIONS)

T-Third 
(Phase 1) % of Total

Central 
Subway 

(Phase 2) % of Total
Federal $123.4 19% $948.4 60%
State $160.7 25% $342.0 22%
Local $364.3 56% $287.9 18%
Total $648.4 $1,578.3
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7 BEST PRACTICES
Financing Operations

 PORTLAND, SAN FRANCISCO, TAMPA, WASHINGTON, D.C. 

WHAT IS IT?
Transit operations include on-going expenses such 
as operator and administrative labor expenses, fuel/
energy costs and vehicle and infrastructure mainte-
nance. In contrast to capital funding, most financing 
for transit operations in urban areas is local. In Seattle, 
the primary local financing mechanism for transit op-
erations is a local option sales tax that comprises 62% 
of King County Metro Transit’s operating revenues. In 
Seattle and across the country, transit agencies have 
responded to declines in revenue with service reduc-
tions and fare increases (see map at right). Seattle 
voters have also passed several initiatives in recent 
years to fund specific sets of capital projects or 
service improvements through increases in dedicated 
transit sales taxes and limited duration sales taxes. 
As in other cities, declines in sales tax receipts have 
extended implementation timelines and/or decreased 
the scope of planned improvements.

WHY DO IT?
Increased local funding for transit operations can 
be used to improve service frequency, hours of 
operation, or coverage. Increasing King County Metro 
operating funds has been identified as a top priority 
by Seattle leaders. Cities served by a regional transit 
provider may want to implement services that achieve 
goals differing from those prioritized by a regional 
transit agency. For example, a local jurisdiction may 
place more value on circulation in downtowns 
or short distance connections between urban 

neighborhoods. In addition, as congestion increases, 
additional buses and operators are needed to main-
tain even existing service levels. The reliance on sales 
taxes demonstrates the vulnerability of transit service 
to changes in economic conditions.  Motivations for 
pursuing innovative local funding sources include:

Constraints on existing funding sources. Many cities 
and regions, Seattle included, have dedicated taxes to 
fund transit, as shown in Figure 1. For transit opera-
tors in the Puget Sound, many of these taxes have 
reached their maximum allowed level and revenues 

have declined as a result of the economic downtown. 
The sales and use tax rate for King County Metro 
Transit is already 0.9%—the maximum allowed by 
state law within a Public Transportation Benefit Area 
(PTBA). In addition, King County’s 40/40/20 rule 
limits the potential for new service investments in 
Seattle by requiring that 80% of new service invest-
ments be made in the South and East Subareas of 
the county. Other primary sources for funding transit 
operations are listed in Figure 1. 
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In 2009, transit agencies responded to the economic downtown and declines in operating funding by increasing fares and 
reducing service and staff. This best practices section discusses both traditional and less widely used sources for financing 
transit operations.
Source: Transportation for America, Stranded at the Station, 2009
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and an employee hours tax) funds transportation 
capital improvements, including transit speed 
and reliability projects. (Note: The City Council 
repealed the employee hours tax as of January 1, 
2010, noting administrative complexities in col-
lecting the tax and that the commercial parking 
tax generated more revenue than anticipated.1)

•	 Sound Transit’s ST2 program (0.5% sales tax 
increase to 0.9% total) funds capital projects 
including Link light rail, the First Hill streetcar and 
operation of commuter rail, light rail, and express 
bus service. Sound Transit funding also includes a 
motor vehicle excise tax and car rental tax.

1 Seattle Ordinance 123150; http://www.seattle.gov/rca/  
taxes/EmployeeHoursTax.htm

As in other regions (for example, Denver’s FasTracks 
pf San Francisco’s Measure K), voters in Seattle 
have demonstrated a willingness to support funding 
packages (listed above) for specific transportation 
improvements that have broad community support.

Stable and diversified funding base. Sales taxes are 
volatile and particularly prone to fluctuations based 
on economic conditions. Additional funding sources 
that capitalize on or capture the value of transit can 
create new, reliable streams of revenue.

FIGURE 1 SOURCES OF PRIMARY TRANSIT   
  OPERATIONS FUNDS

Source

Share of Total 
Transit Funding  
(Federal, State, 

and Local)1
Local Transit Operations 

Funding Examples 
Fares 25% All
Dedicated sales tax 16%  

(primarily local)
Seattle (King County Metro and 
Sound Transit), Chicago (RTA), 
Denver (RTD), San Francisco 
(Muni), Los Angeles (Metro)

General revenues 18%  
(primarily local)

San Francisco (Muni)

Dedicated fuel tax 14%  
(federal)

U.S.: Primarily federal 
Canada: Vancouver, B.C., 

Montreal, Toronto
Other sources 28% Property tax: Minneapolis 

(Metro Transit), Vancouver, B.C. 
(Translink)

Payroll tax: Portland, OR 
(TriMet), New York (MTA)

Source: 1 Share of total transit funding in 2000 based on analysis for TRB 
Special Report 235, The Fuel Tax and Alternatives for Transportation Fund-
ing, 2006.

Regional Sources

Bridging The Gap

Local Sources

KCMT Tax Base
King County
  

Transit Now
Incremental Sales Tax
King County
  

ST Tax Base
Central Puget Sound

Streetcar
Operations Fund

Local Bus 
Service

BRT
(RapidBus)

Regional Bus
Service

Regional Rail
Service

Streetcar
Service

Speed & 
Reliability 
Projects

 Denotes Transit Now matching funding via partnership program

FIGURE 2 ALLOCATION OF EXISTING SEATTLE TRANSIT REVENUES

Competition for local funds. Funds generated from 
current sources are already allocated to existing or 
planned services, as illustrated in Figure 2, making 
new local financing sources a critical means of 
enhancing or establishing new service in Seattle. 
The following list identifies current transit funding 
programs in the Seattle region:
•	 King County’s 10-Year Transit Now program 

(0.1% sales tax) funds identified capital and 
operating improvements to “core” service as well 
as RapidRide.

•	 The City of Seattle’s 9-year Bridging the Gap 
program (property tax, commercial parking tax, 

http://your.kingcounty.gov/kcdot/transitnow/
http://www.cityofseattle.net/transportation/bridgingthegap.htm
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Support competitiveness of transit. Speed and reli-
ability improvements that increase transit efficiency 
(such as by transit priority features or traffic signal 
timing) or that make transit relatively less expensive 
compared to other modes can help Seattle achieve 
multiple goals.

WHO IS DOING IT?
Regional Transit Agency Contributions
Revenues from general transit revenue stream

To the extent a new transit service (e.g., light rail) 
overlays or replaces existing or planned future 
services, some portion of the operating cost can be 
transferred from the bus service that it replaces. 
•	 Portland (OR) Streetcar: The regional transit 

agency for the Portland region, TriMet, is funded 
through a payroll tax; Oregon does not have a 
sales tax. TriMet contributes about two-thirds 
(58% in 2010) of streetcar operating funding 
net of fares (i.e., offset by fare revenue). This 
is approximately equivalent to the cost of bus 
service that would be required to serve new 
development along the streetcar alignment. 
Fares, sponsorships and advertising contribute 
about 9%. Fare revenue is low because much of 
the line operates in the downtown fareless rail 
zone, however the city is evaluating fare policy 
for its eastside streetcar extension, scheduled to 
open in late 2011.

•	 Seattle South Lake Union Streetcar: In 2010, 
King County Metro assumed responsibility for 
75% of operating costs, offset (by fare revenue, 
which covers 37% of costs). 2 The city will then 
cover remaining costs, offset by sponsorship 
revenue and federal operating grants.

2 Seattle 2010 Proposed Budget; Draft Memorandum of Understand-
ing, South Lake Union Streetcar Financing, http://www.cityofseattle.
net/transportation/docs/slu18FINAL%20Financing%20Appen-
dix%20C.pdf.

City General Fund
Funding from city general fund and general transpor-
tation revenues

General funds are important funding sources in 
cities that operate their own transit systems (such 
as San Francisco and Ottawa). General transporta-
tion revenues are also important in cities that are 
part of regional transportation districts but operate 
transportation services such as local streetcars or bus 
circulators (i.e., Washington D.C., and Portland).
•	 In San Francisco, where the Municipal 

Transportation Agency (MTA) is responsible for 

transit, parking, and traffic operations, the city’s 
general fund will supply nearly 29% of operating 
revenue in 2010 (see Figure 3). Transportation-
related fees and fines are replacing general funds 
in both absolute and percentage terms, including 
a new taxi fee. Part of the decline in general 
funds in 2011 is due to one-time general funds 
allocation to replace cuts in state operating as-
sistance, which will be partially restored in 2011.

General transportation funding sources can include 
those listed in Figure 1 and sources such as parking 
revenues and impact fees as described below.

28.7%

31.9%

23.6%

10.3%

3.2%

2.4%

General Fund

Parking & Traffic Fees/Fines

Transit Fares

Operating Grants

Other (Advertising, Interest, Rent)

Taxi Fees

0 50 100 150 200 250 300

Operating Revenues (Millions of Dollars)

2009 Actual
2010 Budget
2011 Budget

FIGURE 3 SAN FRANCISCO MTA OPERATING REVENUES 2009 - 2011

Source: SFMTA 2011-2010 Proposed Budget Book, April 2010



7-68  Seattle Transit Master Plan Briefing Book

Parking Meter Revenues
Allocation of existing and new local revenues

Parking meter revenues help fund transit in a num-
bers of cities:
•	 San Francisco dedicates 80% of the total parking 

tax revenues collected by the City to support 
transit, the result of a 2007 ballot measure – 
doubling the previous 40% share allocated to 
transit. As shown in Figure 3, parking and traffic 
fees and fines comprise nearly 32% of the MTA 
operating budget. An increased share of parking 
revenues is expected to come from parking 
fees rather than fines under SFpark, a federally-
funded pilot program that the city is implement-
ing to test market-based pricing of the city’s 
parking supply. Although the goal of the program 
is not to raise money, it may increase revenue 
due to increased prices, extended time limits, 
and flexibility of credit card payments.

•	 In Portland (OR), the City uses parking revenue 
to fund streetcar operations, which is run by the 
regional transit provider, TriMet. (See detailed 
case study.) 

•	 In Washington, D.C., the Downtown Business 
Improvement District is advocating raising 
parking fees in peak periods and extending 
metering to Saturdays in parts of the city, using 
the revenues as a general source for new and 
improved transit service.3

•	 In Boulder, CO, parking revenues fund the 
ECOPass program that provides downtown 
employees and many residents with free transit 
passes.  These revenues help to support a robust 
local bus system, which is run by the regional 
transit district (RTD), but carries special local 
branding and is designed for local circulation.

3 Downtown DC Business Improvement District, Getting From Here 
to There, http://www.downtowndc.org/_files/docs/leadershiptrans-
portation.pdf

Source: SFMTA

New parking meters installed under the SFpark program 
will include inceased time limits and pricing that adapts 
to demand.

Portland (OR) Streetcar
Parking Revenue

Revenue from parking meters installed in the 
districts served by the streetcar, including the 
Pearl and South Waterfront Districts, is used to 
fund about a third of the streetcar’s operating 
cost ($1.8 million budgeted for 2010). This use 
of revenue is justified by the streetcar’s role in pro-
viding central city circulation and in helping open 
these areas for development, thereby generating 
parking meter revenue. City policy conditioned an 
additional $300,000 in annual operating support 
to a 9% increase in streetcar ridership within two 
years of the streetcar’s extension to the South 
Waterfront.1 The city’s Transportation System 
Plan states that parking meter districts should 
“encourage the use of alternatives to the use of 
the automobile, and provide a funding source for 
transportation projects within the districts.”

1 http://www.portlandonline.com/auditor/index.
cfm?a=94581&c=38633.

http://sfpark.org
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Operating Endowment
One-time revenues (such as from land sales) or 
regular revenues steams (such as from the sale of 
naming rights or leases) can be used to create a fund 
that contributes to transit operating costs.
•	 Tampa (FL) created an endowment fund using 

proceeds from 10-year sponsorships for the 
TECO Line Streetcar, named after TECO Energy, 
which owned the historic streetcars in Tampa 
and purchased the naming rights for $1 million. 
Streetcar naming rights were sold for $250,000 
and stop naming rights were sold for $100,000. 
Purchasers are eligible for a 50% state tax credit. 
Investment earnings and/or drawdown on the 
principal are used for operations. Tampa plans 
to renew the sponsorships after 10 years to 
replenish the endowment. 

•	 Seattle established a South Lake Union Streetcar 
Operating Fund, to consist of both public and 
private sources. The city loaned initial operating 
funds which will be repaid from sponsorship 
revenue over time.

•	 King County’s Transit Now program created a 
funding pool for matching financial contributions 
(or traffic improvements that improve speed 
and reliability) from private entities and cities. 
Over an 18-month period starting in September 
2008, 14,000 service hours funded by partners 
leveraged 27,000 hours paid for with Transit 
Now funds. 4

4 http://your.kingcounty.gov/kcdot/transitnow/partnerships.stm

Sponsorships, Naming Rights,  
and Advertising
A number of streetcar and bus circulators have 
expanded upon traditional transit advertising revenues 
by allowing sponsorship of different elements of the 
system. While advertising is a traditional funding 
source for regional transit agencies, they have not 
made as extensive use of sponsorships and more 
innovative private funding opportunities as city-owned 
streetcar or circulator systems.
•	 Tampa’s TECO Line Streetcar sells advertising 

(vehicles, farecards, and stations) and leases 
vehicles for private functions, in addition to spon-
sorships and naming rights (described above). 
However, in 2009 advertising and leasing (not 
including naming rights and sponsorships, used to 
fund its endowment) accounted for about 2.5% 
of total revenues. As part of an effort to increase 
advertising revenues, Tampa is considering a 
proposal to display messages and/or locations on 
flat-panel displays as the streetcar approaches an 
advertiser’s location.

•	 Portland Streetcar (OR) solicits annual sponsor-
ships at a rate of $25,000 per car, $6000 per 
stop, or $9000 for two stops, including audible 
announcements. Restaurants within 2 to 4 
blocks of the route can also sponsor a listing in a 
brochure and streetcar map for $600 per year.

•	 Seattle South Lake Union Streetcar sponsorship 
revenues were about $500,000 annually in 
2008 and 2009, although they are projected at 
$350,000 in 2010. Sponsors’ names are featured 
at stops or on individual streetcars.

http://www.tecolinestreetcar.org
http://www.tecolinestreetcar.org/advertising/advertising.pdf
http://www.portlandstreetcar.org/node/35
http://www.portlandstreetcar.org/node/35
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Source: RailwayPreservation.com
Buildout of the second floor of the Tampa Streetcar maintenance facility is envisioned as a joint development opportunity.

Joint Development and Sale of Land or 
Development Rights
Joint development (in conjunction with transit facili-
ties), land sales, or sale of development rights above 
transit maintenance bases are often used as part of 
the capital funding for transit projects. Encouraging 
development along a transit line helps increase rider-
ship and fare revenue, but leases or sale proceeds 
could also be used to develop a revenue stream for 
transit operations in conjunction with an operating 
fund or endowment. 

Cities including Los Angeles, Chicago, Tampa, and 
Seattle have used development rights associated with 
transportation maintenance facilities as mechanisms 
to fund transit projects. For example:
•	 In Tampa, a 10,000 square foot site at the 

TECO Line’s southern terminus  is reserved for 
future joint development. The Ybor City Station 
maintenance base (photo) was also built with 
future joint development in mind, including the 
second floor and a companion structure includ-
ing a streetcar museum, offices, and retail.

•	 In Seattle, the maintenance base for the South 
Lake Union streetcar is on an about 32,000 
square foot site with 9,000 square feet of 
usable space in the maintenance facility building, 
including 2,000 square feet of space located on 
a second level. An analysis conducted for the 
City of Seattle analyzed development potential 
for both commercial and residential develop-
ment and concluded that selling residential 
development rights would have the highest yield, 
between $2.7 to $3.4 million.5  The city plans to 
sell air rights and surplus property at the facility 
once the real estate market recovers.

5 South Lake Union Capitol Financing and Operating and Mainte-
nance Plan, April 2005.
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Impact Fees
San Francisco’s Transit Impact Development 
Fee (TIDF) assesses a fee on all non-residential 
development in the city, recognizing transit’s role 
and added value in serving development.6 The fee 
is two-tiered currently $9.07 or $11.34 per square 
foot (indexed for inflation), based on the level 
of transit demand attributable to each of the six land use categories defined in the 
ordinance. The TIDF generates a modest amount of revenue to fund transit service 
improvements—slightly over $2 million collected in 2008 and nearly $120 million in 
fees and earned interest between 1981 and 2008.

Assessment Districts
An assessment district levies a fee on property owners benefiting from a transpor-
tation improvement. This is an additional operations funding source for Tampa’s 
TECO Line Streetcar, however, use of such a Local Improvement District (LID) is 
not allowed for funding operations in Washington State. Transportation Benefit 
Districts (TBDs) are another type of assessment district, allowed in Washington 
State under a 2007 law.7 In 2010, Seattle created a TBD and imposed a $20 vehicle 
registration fee, the maximum allowed without voter approval under the state law8 
A vehicle registration fee of up to $100 or other funding sources are permitted with 
voter approval. 

Motor Fuel Taxes
Although all states have gas taxes and a number of states have local option gas 
taxes, 30 states prohibit their use for transit. An analysis of options for generating 
$1 million in local transit funding in Portland (OR) found that a gas tax had the least 
distorting economic effects (sales taxes were moderate).9 A constraint affecting 
gas taxes is that they decline in value over time due to inflation (unless indexed for 
inflation, since gas tax increases are typically politically difficult) and due to increas-
ing vehicle fuel efficiency. The limited examples of local fuel taxes used for transit 
include:10 

6 http://www.municode.com/content/4201/14131/HTML/ch038.html
7 http://www.dol.wa.gov/vehicleregistration/localfees.html 
8 http://www.seattle.gov/stbd/ 
9 James G. Strathman and Kenneth J. Dueker, Regional Economic Impacts of Local Transit Financing Alter-
natives, Transportation Research Record No. 1116, 1987
10 James G. Strathman and Kenneth J. Dueker, Regional Economic Impacts of Local Transit Financing Alter-
natives, Transportation Research Record No. 1116, 1987

Washington, D.C. Circulator
City Transportation General Fund

The Washington, D.C. Circulator is a downtown circulator service owned by the 
Washington D.C. Department of Transportation (DDOT) in partnership with the 
regional Washington Metropolitan Area Transit Authority (WMATA), and oper-
ated by a private contractor. The circulator is funded through DDOT’s general 
fund, consisting of revenues from a tax on parking, utility right-of-way fees, 
public space rental, parking meters, bus shelter advertising, and other sources.

The service uses “branded” buses and is designed to connect activity centers, 
filling gaps in other transit services. The initial system had two routes running 
east-west and north-south, contrasting with regional bus and Metro rail services 
that run radially from the city center to suburbs, but has since expanded to 
seven routes. Buses run every 10 minutes, including on weekends, with a fare of 
$1 per ride or $3 for a day pass. Unlike some other circulator services, it operates 
with limited stops. 

Source: D.C. Circulator

San Francisco’s Transit Impact 
Development Fee (TIDF) and 
market-based parking pricing 
initiative (SFpark) are de-
scribed in detail in the Transit 
Impact Fees and Transit First 
Policy best practices section.

Ridership has increased 
over time, with the most 
productive line carrying 
over 40 riders per hour of 
revenue service (range of 
18 to 40 riders per hour in 
October 2010)
Source: http://circulatordash-
board.dc.gov

http://www.dccirculator.com
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•	 In Florida, local governments are authorized to 
enact a local option gas tax. Miami-Dade County 
has enacted such a tax. 

•	 In both Montreal and Toronto, a portion of the 
provincial gas tax (1.5 cents per liter) is dedicated 
to transit.

•	 In Vancouver, B.C., Translink funding includes an 
11.5 cent per liter fuel tax.

Congestion Pricing and Toll Revenue
As described in the Congestion Pricing best practices 
section, market-based road pricing can contribute to 
transit operating cost and has two primary benefits 
for transit operations:
•	 Pricing revenues can be used to fund increased 

levels of transit service.
•	 Alleviating congestion reduces transit travel 

times and operating cost, increasing the buying 
power of existing operating revenues.

These benefits have been demonstrated internation-
ally (e.g. London) but have not yet been applied on 
a wide-scale in the U.S. The Seattle Variable Tolling 
Study11 identified variable tolling as a potential transit 
revenue source.

Toll revenues have been used to fund transit 
operations in other states. There are restrictions for 
facilities receiving federal funding and in some cases 
their use is limited to the facility on which they were 
collected. The Washington State Legislature must 
authorize tolls and state law icludes a similar restric-
tion12. Examples of more general use of toll revenues 
for operations include:
•	 In the San Francisco Bay Area, 18% of toll 

revenues on seven state-owned bridges is set 
aside for transit. This includes 5% of a 1988 toll 

11 http://www.cityofseattle.net/transportation/docs/FINAL%20Toll-
ing%20Study%20report%20revised%206.25.10.pdf
12 http://apps.leg.wa.gov/rcw/default.aspx?cite=47.56.820 

increase targeted for transit operations and 
capital projects to relieve congestion. (However, 
since 2000 the state has funded this set-aside 
while making bridge improvements that are 
receiving federal funding.13) An additional toll 
increase in 2004 also funds regional transit 
operations. Tolls on the Golden Gate Bridge 
comprised 46% of operating revenues for the 
Golden Gate Transit District in the 2010 fiscal 
year. The district operates bus service over the 
bridge and ferry service between Marin County 
and San Francisco.

•	 In San Diego (CA), state law requires use of net 
toll revenue on the I-15 HOT Lanes (about $1.2 
million or nearly 60%) to support transit in the 
corridor.14

•	 In New York, bridge and tunnel revenues con-
tribute to Metropolitan Transportation Agency 
(MTA) transit programs.

Other Private Sources
Bulk Sale of Passes. Bulk sales of streetcar-only 
passes yield about $3000 annually for the South Lake 
Union Streetcar.

Providing Contracted Service. To the extent that 
transit can alleviate the need for employer-provided 
transit service, required under commute trip reduc-
tion ordinances in the Seattle area, employers may 
be willing contribute toward operating costs. In San 
Francisco, which operates its own transit system, 
some private employers have even expressed interest 
in consolidating employer-provided shuttles using a 
city-provided service.15

13 Bay Area Toll Authority, http://bata.mtc.ca.gov/funded.htm
14 TCRP Report 129, Local and Regional Funding Mechanisms for 
Public Transportation, 2009.
15 Strategic Analysis Report, The Role of Shuttle Services in San 
Francisco’s Transportation System, June 2010.

Emissions Credits
Los Angeles Metro generates Mobile Source 
Emissions Credits through the South Coast Air 
Quality Management District (SCAQMD) when 
it operates alternative fuel buses with engines 
cleaner than state requirements. These credits 
can be traded known as RECLAIM and sold in the 
district’s emissions trading market.

Facility Leasing. Leasing portions of physical facilities 
to private operators is a revenue source for a number 
of large agencies. Boston and St. Louis offer examples 
of leasing telecommunications access rights (typically 
for fiber-optic cable) along rights of way; this can 
include free or reduced-cost use for the transit agency. 

Federal
Federal funding is primarily for capital projects in 
urban areas. However several federal funding pro-
grams have some potential application for operations 
funding.

FTA 5307/5309. Seattle receives money from these 
programs for maintenance for the Monorail. These 
funds are allocated by the Puget Sound Regional 
Council (PSRC) using a formula based on the per-
centage of transit trips served.16 A small share (less 
than 10%) of Seattle Streetcar operating revenues 
are derived from federal grants for preventative 
maintenance.

CMAQ (Congestion Mitigation and Air Quality). 
Funds under this program are limited to three years of 
operating support.

16 South Lake Union Capitol Financing and Operating and Mainte-
nance Plan, April 2005.

http://www.cityofseattle.net/transportation/docs/FINAL%20Tolling%20Study%20report%20revised%206.25.10.pdf
http://www.cityofseattle.net/transportation/docs/FINAL%20Tolling%20Study%20report%20revised%206.25.10.pdf
http://www.aqmd.gov/reclaim/reclaim.html
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7 BEST PRACTICES
Center City Circulation

DENVER – MINNEAPOLIS – PORTLAND – SAN FRANCISCO

WHAT IS IT?
Seattle Center City is the hub for regional public 
transportation, with rail vehicles and buses arriving 
from all over King County as well as Snohomish and 
Pierce Counties. Seattle Center City avenues have 
some of the highest concentrations of buses in the 
country at peak hours. During peak travel periods, 
Third Avenue becomes a limited use facility for transit 
and bicycles. Dedicated lanes and passenger waiting 
areas are needed to carry large numbers of people 
into and through downtown; however, these types of 
facilities force tradeoffs with other important right-
of-way functions such as on-street parking, sidewalk 
space, bicycle lanes, loading zones for deliveries, 
and general purpose travel lanes. As Seattle grows, 
demand for transit to downtown and throughout the 
Center City will expand as well. A system that sup-
ports regional access to downtown and movement 
around the Center City, supports a vibrant street life, 
and minimizes spatial and environmental impacts is a 
critical and challenging objective.

Generally, Center City transit operates most effi-
ciently when service focuses around a limited number 
of transit priority corridors, along a linear transit 
facility, or a combination of both. Seattle has these 
features, but spatial constraints provide little room 
for expansion. The geography of Seattle’s Center City 
is compact but presents challenges for the provision 
of efficient transit circulation. The hourglass shape 
of the Center City limits north-south right-of-way 

between Elliott Bay to the west and Interstate 5 
freeway to the east. Furthermore, access to transit 
is significantly limited by the steep hills from the 
waterfront east to First Hill. Steep grades confine 
the number of corridors that can be used as feasible 
perpendicular transfer points. Because of these physi-
cal constraints, linear circulation is limited to a few 
major north-south Avenues, including the 3rd Avenue 
Transit Mall and the Downtown Transit Tunnel. 

The city is challenged to gain more capacity from 
existing right-of-way while improving the simplicity 
and legibility of the system. King County has made 
significant strides in recent years to clarify its 

complex bus routing patterns and provide simplified 
public information. Still, the system is complicated 
and oriented toward travelers coming in and out of 
downtown, not those traveling within the Center 
City. Thinking about the distinction between these 
two markets is useful. Like Seattle, most major city 
downtowns have: 

•	 Inter-neighborhood or regional long-haul 
commute travelers who are commuting into 
downtown for jobs or services. Traveling longer 
distances, these customers are sensitive to 
speed and service reliability. They often use just 
one or two routed services. 
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•	 Inner-city circulation travelers making short 
circulation trips within the Center City. This 
market includes commuters transferring to 
complete the last segment of their trip; down-
town employees or residents running errands, 
attending meetings, and going to lunch or dinner; 
and car-free visitors to the city. Transit trips here 
are often short, thus travel speeds are not as 
important as frequency. Users demanding this 
type of service are more likely to be infrequent 
transit users, thus requiring a much higher level 
of transparency and user information. 

WHY DO IT?
Transit is visible and available everywhere you go 
in Seattle Center City. But how easy is it to access, 
and does it provide a good alternative to walking or 
driving for people making short trips? A number of 
U.S. cities have recently re-structured downtown 
transit operations and invested in transit facilities that 
make transit more efficient and accessible. Efficient, 
transparent, and highly useable Center City transit 
will be critical for Seattle to meet its aggressive goals 
for growth in this area, mode shift, carbon neutrality, 
and economic development. Improved Center City 
circulation will be critical in helping Seattle to:

•	 Attract more Seattle Center City commuters 
to transit. Regional transit services such as 
Washington State Ferries and Sound Transit’s 
Sounder Commuter Rail services get passengers 
to the edge of downtown. Providing attractive 
last mile connections to downtown and places 
like First Hill affects people’s decision making. 
When Tacoma opened its short downtown 
streetcar circulator, regional bus ridership to the 
Tacoma Dome Station (the end of the streetcar 
line) increased fivefold.

•	 Reduce very short auto trips on the city’s most 
congested arterials. Many cities have studied 
the amount of downtown traffic generated by 
people searching for parking and found 20-30% 
of all downtown vehicles are doing just that!

•	 In Portland, the city and business organizations 
have strategically located short-term public 
parking facilities on light rail and streetcar lines 
to allow visitors to drive into the downtown core, 
park once, and use transit to access downtown’s 
services and amenities. Portland claims to have 
one of the largest 20-minute retail sheds reach-
able without a car in the nation.

•	 Allow more residents to live car free. As Seattle 
Center City residential densities continue to 
grow, efficient downtown transit circulation will 
promote car-free urban lifestyles. This in turn 
will reduce the overall transportation footprint in 
the Center City.

•	 Evolve Seattle Center City as a world class 
tourist destination. With the redevelopment 
of the Central Waterfront, Seattle will mark 
a significant event in the evolution of the city 
as a major world tourist destination. Travelers 
expect and desire high quality transportation 
options allowing travel between key Center City 
destinations.

During peak travel periods, Third Avenue becomes a limited use facility for transit and bicycles
Image from Oran Viriyincy, Creative Commons 2.0
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WHO IS DOING IT?
In order to develop a successful center city transit en-
vironment, several key elements should be considered 
for implementation: service design, capital facilities 
development, wayfinding, and placemaking. The 
experience in each peer city stresses the importance 
of a holistic approach that addresses each of these 
elements. The following section discusses center city 
circulation systems in Portland, Minneapolis, Denver, 
and San Francisco. 

Portland: Leveraging Surface Rail through 
Placemaking, Wayfinding, and Reduced 
Bus Volumes
Many U.S. cities are making efforts to improve transit 
operations and capacity in their center cities. These 
efforts face similar challenges: how to provide 
dedicated transit streets or lanes while supporting 
multimodal access and circulation and contributing 
to a vital street life. Transit priority streets designed 
to optimize transit speed, reliability and capacity are 
an increasingly common approach, and one already 
employed in Seattle. Transit streets can benefit from 
traffic signal synchronization to minimize delay as 
buses travel through intersections. Light rail lines can 
feed into linear bus facilities or provide circulation 
itself, which is especially useful for downtown com-
muters looking to complete the last mile of their trip. 

In many center cities, transit streets have drawn 
criticism from local businesses for being eyesores, 
being unsafe, or reducing pedestrian circulation due 
to waiting passengers. When it decided to rebuild its 
aging transit mall to accommodate light rail, Portland 
and its transit agency partner, TriMet, developed a 
planning process that considered all these concerns 

and included business owners as planning and 
funding partners. Coupled with an integrated vision 
for placemaking and wayfinding, the two agencies 
developed the transit mall, including light rail, as the 
Center City’s circulation centerpiece. Key challenges 
and approaches to this process include:  

•	 Challenges in Portland 
1. Bringing new light rail lines into the Center 

City on surface streets.
2. Revitalizing an aging transit mall that was a 

concern for businesses.
3. Reducing the impact or negative perception 

associated with high bus volumes.

•	 Portland’s Approach
1. Reduced bus volumes in the Center City by 

shortening high frequency routes that run 
perpendicular to light rail lines. In addition, 
a light rail circulator was added to facilitate 
easy transfers. Operational re-design included 
increased bus and rail stop spacing in the 
Center City to improve transit speed, which 
also allowed the innovative “weave” track 
design and bus operating design. 

2. Began the entire redesign process from 
the perspective of placemaking, focusing 
on seven key nodes and conducting a great 
streets/great places type analysis to envision 
how those places would be transformed 
through this major street reconstruction. 

3. Simplified wayfinding and improved route 
legibility by creating a new signage program 
and service organization structure (“skip-
stop”) that associates certain stops with 
geographic areas of the city/region.

The Portland Transit Mall (top) vastly improved downtown 
travel speeds and system transparency by reducing bus 
volumes. Skip-stop route structuring (bottom) organized 
routes into easy to remember letters (A-B-C and X-Y-Z for 
southbound and northbound travel, respectively). Users can 
look up their “stop letter” on system maps to identify where 
their route makes stops in downtown.
Images from Nelson/Nygaard
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PLACEMAKING: TURNING 
TRANSIT STREETS INTO  
ACTIVE ENVIRONMENTS
Arguably, the most important component of center 
city circulation is designing pedestrian-friendly 
transit streets. Along with the transit stop, the 
streetscapes that characterize transit priority 
streets are the user interface for transit. Thus, the 
importance of placemaking cannot be overstated. 
Urban placemaking for seven major center city 
nodes or intersections was the foundational 
element of the redesign of Portland’s Transit Mall. 
The desire for 24-hour active streets that support 
retail and activities helped drive decisions to retain 
a general purpose traffic lane and to reduce bus 
volumes by routing key services perpendicular to 
the transit mall and providing a high-frequency rail 
circulator. In addition to the transit priority features 
in place, Portland’s Transit Mall incorporates wide 
sidewalks with distinctive paving, a variety of 
seating options, well-lit and covered bus and light 
rail stations, and public art. Similarly, Minneapolis’ 
Nicollet Mall provides wide sidewalks with café 
seating, pedestrian lighting, park benches, and 
continuous retail activity. 

Denver has taken a unique approach to designing a 
primary transit street. Sixteenth Street is a transit 
and pedestrian-only street that elevates the transit 
experience by turning the street into the destina-
tion. This mixed-use pedestrian street bisects the 
core of Denver’s Center City and offers a bevy of 
street activity, restaurants, and cultural events. 
The 16th Street Mall FREE MallRide runs every two 

•	 Active retail frontage
•	 Expansive sidewalks (in the range of 15 to 30 

feet)
•	 Continuous and themed lighting schemes
•	 Pedestrian buffers such as trees and 

landscaping
•	 Space for café seating
•	 Coordinated public art program
•	 Curb extensions and pedestrian crossing features
•	 Level boarding features
•	 Enhanced bus shelters and stop amenities
•	 Wayfinding signage

New glass and steel transit shelters and covered bicycle facilities on the Portland Transit Mall provide weather 
protection while creating an open, inviting, and safe pedestrian environment.
Image from Nelson/Nygaard

minutes during peak hours, allowing customers to 
look up the street and see a vehicle approaching at 
all times.

In all cases, these linear transit corridors offer some 
level of tactility from increased accessible design 
and detectable warnings to textured pavement 
design and installation of brick pavers. As is the 
case in Minneapolis, Denver, and Portland, the most 
pedestrian-friendly corridors are synonymous with 
access to frequent transit service. Below is a list of 
components that transform transit corridors into 
great places: 
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Minneapolis: Prioritizing Transit in  
the Center City and Improving Passenger 
Experience
The focal point of Minneapolis’ regional bus network 
is centered along four north-south transit priority 
corridors: Nicollet, Hennepin, Marquette, and 2nd 
Avenue. The light rail network runs perpendicular to 
the north-south corridors along 5th Street and cur-
rently terminates at the Northstar commuter rail sta-
tion. Using dedicated transit lanes, restricted vehicle 
movements, and other transit priority treatments, 
the transit operating environment was re-designed to 
balance enhanced transit throughput with access to 
Center City offices, retail, entertainment, and services. 
The bullets below summarize the challenges posed 
along the four north-south transit corridors and the 
approaches to improving access into and circulation 
throughout the Center City:

Nicollet Mall in Minneapolis offers an attractive pedestrian realm well-served by frequent transit service (top). Hiawatha light rail feeds into the Nicollet Mall (bottom).
Images from Nelson/Nygaard

Hiawatha light rail line and provide significant 
peak period bus throughput capacity with two 
parallel transit lanes in each direction. 

2. Promoted local bus lines as circulation 
along the Nicollet Mall—Minneapolis’ “main 
street.” Metro Transit exclusively operates 
hybrid electric buses along the Nicollet Mall to 
reduce noise impacts and improve the image 
of transit. Transit service on the Nicollet Mall 
is free. The City of Minneapolis is currently 
studying feasibility of a streetcar circulator 
to supplement or replace bus circulation on 
Nicollet.

•	 Enhanced the pedestrian environment with 
passenger waiting areas that include dynamic 
signage with real-time passenger information 
and streetscapes with wide sidewalks, street 
trees, planters, and public art.

•	 Challenges in Minneapolis 
1. Bringing new light rail lines into the Center 

City on surface streets with a need to 
distribute passengers to a large gridded area.

2. Accommodating significant volumes of peak 
period buses destined for the Center City

3. Providing a better passenger waiting experi-
ence and information in an adverse weather 
climate

•	 Minneapolis’ Approach
1. Created new linear contraflow dual transit 

lanes on Marquette and 2nd Avenue to absorb 
high bus volumes—largely regional express 
services. Each street provides two general 
purpose lanes for vehicle traffic (southbound 
on Marquette, northbound on 2nd Avenue). 
These facilities run perpendicular to the 
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16th Street Transit/Pedestrian Mall, Denver.
Image from Nelson/Nygaard

Sixteenth Street is a transit and pedestrian-only street that elevates the transit experience by turning the street 
into the destination.
Image from Flickr

Denver: Regional Transit Hubs, Surface 
Circulation
In Denver, the City and the Regional Transit District 
(RTD) have strategically located regional transit 
hubs—Union Station and Civic Center Station—at the 
fringe of the city’s core and created a high frequency 
linear transit circulator to link the two. This approach 
provides a highly transparent and frequent transit 
circulator, running on what is otherwise a pedestrian 
street, while also providing convenient Center City 
access for commuters. While commuters may have to 
transfer, they never need to wait for more than two 
minutes for the shuttle bus. The following key mobil-
ity and access challenges were addressed in Denver: 

•	 Challenges in Denver 
1. Accommodating heavy regional bus volume 

through the Center City.
2. Improving Center City access for passengers 

using the rapidly growing regional light rail 
system.

•	 Denver’s Approach
1. Created the FREE MallRide along the 16th 

Street Mall to connect regional transit hubs 
at either end of downtown. The Free MallRide 
is the sole transit mode operating on the 16th 
Street Mall offering service as frequently as 
every two minutes. The Free Mall Ride also 
uses a fleet of specially designed, low-floor 
hybrid electric vehicles with five-door boarding 
and alighting that are very clearly marketed as 
a free circulator. Recently developed light rail 
services were strategically designed to cross 
perpendicular to the 16th Street Mall, taking 
advantage of the Mall Shuttle to provide per-
pendicular circulation to rail-serving streets.

2. Funneled major capital improvements into 
the Center City to support its level of service 
and provide a foundation for growth. This 
includes the development of the 16th Street 
Transit and Pedestrian Mall anchored by 
commuter transit service hubs at Civic Center 
and Union Stations—a major investment 
made in the early 1980’s. RTD and the City of 
Denver are now redeveloping Union Station 
as a major transit hub to accommodate light 
rail, commuter rail, regional bus, and as an 
enhanced anchor to the 16th Street Mall 
circulator. This project includes the develop-
ment of multilevel bus and rail bays with 
vertical circulation, a major rail platform, and 
integrated housing and office development. 
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San Francisco: World Class Regional  
Transit Hub, Streetcar Circulators
Built in 1939, San Francisco’s Transbay Terminal has 
long been a central hub for regional transit services.  
In preparing for California High Speed rail and in an 
effort to modernize its regional transit infrastructure 
as a model for transit hubs around the world, the 
terminal is undergoing a major ($4 billion) redevelop-
ment to serve 45 million annual passengers. The 
facility will serve multiple agencies including AC 
Transit, BART, Muni, Golden Gate Transit, SamTrans, 
Greyhound, and California High Speed Rail. The 
Transbay Redevelopment Authority was formed to 
develop a new urban neighborhood on and around 
the site, cleaning up a run down area through the 
redevelopment of 40 acres of land. The development 
is projected to include 3,400 new homes including 
many affordable units, as well as high rise office space.  
Construction began in 2008.

The construction of San Francisco’s Market Street 
Tunnel as part of the BART system development, 
which took place in the 1960s, also developed 
underground facilities for Muni’s local light rail transit. 
Traveling underground through the most congested 
areas of downtown greatly increased the speed 
and reliability of these services. In 1995, historic 
streetcars were returned to Market Street when the 
F Market line reopened using historic Electric Railway 
Presidents’ Conference Committee (PCC) streetcars. 
These streetcars were restored and painted with 
designs from historic streetcar systems around the 
nation. The service was designed primarily to circulate 
tourists and for short local trips; Muni was surprised 
to find that many local commuters using the Muni 
subway services chose to travel on the slower surface 
streetcars. This emphasizes the value of surface 
rail transit, even in an environment where subway 
circulation is present.

•	 Challenges in San Francisco
1. High regional transit ridership to a few major 

downtown subterranean stations (BART) .
2. Limited highway infrastructure including 

recent removal of the Embarcadero Freeway.
3. Institution of a “transit first” policy requiring 

transit to keep up with growth demand.

•	 San Francisco’s Approach
1. Integrated the F-Line streetcar onto Market 

Street as downtown’s circulator. This 
improved frequent connections throughout 
downtown and the Embarcadero. Several 
north-south routes feed into the F-Line and 
Muni Metro subway options for downtown 
circulation.

Market Street and the F-Line (left) will soon circulate to and from the Transbay Transit Center (right), a groundbreaking 
intermodal transit hub.
Images from Nelson/Nygaard (left) and Transbay Joint Powers Authority (right)

2. Integrated 3rd Street Light Rail into Market 
Street subway operations and will eventually 
route this line into a new subway tunnel to 
Chinatown for additional mobility to various 
urban neighborhoods.

3. Redeveloping Transbay Terminal as 
major civic infrastructure project. The new 
Transbay Transit Center will be the central 
focus point of regional rail and bus travel 
supplemented by simplified connections to 
downtown circulation via the F-Line streetcar. 
This is a $4 billion transit investment that will 
create new transit-oriented communities and 
urban greenspace.

http://transbaycenter.org/
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7 BEST PRACTICES
Regional Governance of Transit

 PORTLAND, SAN FRANCISCO, BOULDER, GERMANY, AND SWITZERLAND

WHAT IS IT?
Quality transit services and supportive land uses are 
critical in meeting both local and regional goals. Local 
jurisdictions, counties and entire metropolitan areas 
rely on public transportation to address mobility, 
social equity, economic development, and environ-
mental objectives. The planning for, funding of, and 
delivery of transit is often viewed differently by the 
local and regional bodies that make up a metropolitan 
area. Long-established governance structures have 
often evolved from outdated political, funding or de-
mographic realities; however, since these structures 
control funding and decision making they can be very 
difficult to change. Since transit services often cross 
jurisdictional boundaries, transit governance tends to 
be more complicated, layered and nuanced than land 
use governance, for example. Furthermore, transit 
governance is often separated from other municipal 
transportation services (streets, pedestrian, and 
bicycle facilities), isolating decision making in a way 
that can be counterproductive to addressing broader 
land use, mobility, access, and equity goals. Transit 
governance in Seattle is unique in many ways. There 
is almost no local transit governance (Everett Transit 
and City of Seattle’s South Lake Union streetcar are 
rare examples); transit is governed at the County level 
(King, Pierce and Snohomish Counties), except for 
Sound Transit, which acts as a stand-alone agency 
with its own governing board charged with managing 
regional rail and express bus service.  

WHY DO IT?
Major changes to transit or transportation/land use 
governance structures are uncommon and typically 
only happen when there is strong incentive for change 
or a new funding authority allows opportunity for 
growth. However, minor policy adjustments to ad-
dress funding or decision-making imbalance are more 
common. Likewise, new layers of governance are at 
times added to improve cross-agency coordination 
and improve the effectiveness of decision making. 
Since transit agency staffs and local jurisdictional staff 
work together frequently, they often have a strong 
understanding of the challenges or constraints faced 
by a city, region, or system. Common motivation at 

the staff level is often too little to affect change since 
funding is usually tied to specific programs, geogra-
phies or service types. In an environment where staff 
level coordination yields little result in the board room 
or council chambers, staff can become disengaged 
or retreat to their area of influence. Action toward 
governance reform is often a matter of timing, 
requiring jurisdictions to act when political seating 
and funding conditions align (often a recession is a 
more powerful force toward change than times of 
economic strength). Lean economic times result in 
the need to prioritize and ensure equitable access to 
resources and services while making efficient use of 
available transit service and administrative staff.

In Portland, the region uses major transit investments as a key tool to catalyze land use and create great neighborhoods.
Source: Nelson\Nygaard
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The most important reason to consider governance 
reform should be quality of the end public service 
to the user, in this case transit services consumed 
by current or potential future users. In multi-agency 
transit environments there are great challenges to 
creating a set of services that hold together as a 
high-performing network with consistent informa-
tion, wayfinding, tactile form, branding, fare policies, 
transfer requirements, accessibility policies and 
designs, etc. The development of the ORCA universal 
fare card is an example of a coordinated regional ef-
fort that benefits transit users who travel on multiple 
regional systems. However, many would also point to 
the duration of time in development, complexity, and 
limitations of this regional effort as a sign of the need 
for regional governance reform. 

WHO IS DOING IT?
Coordinated Regional Planning: Portland
TriMet provides bus, light rail and commuter rail 
service in the Portland metro area. The agency was 
formed in 1969 (previously Rose City Transit) after 
the Oregon Legislature passed House Bill 1808 
allowing the creation of transit districts and providing 
them with the power to raise revenue through a 
payroll tax. TriMet’s formation was, in part, an attempt 
to save transit in the Portland region at a time when 
Rose City Transit, the primary provider of transit, 
was facing bankruptcy and had threatened to cut all 
service. Shortly after the agency formed, the TriMet 
Board of Directors adopted a payroll tax to fund 
operations. Oregon has no sales tax, a common fund-
ing mechanism for transit agencies in other states. 
The agency is governed by a seven-member board of 
directors, appointed by the Governor of Oregon. Due 
in part to a long string of Democratic governors, the 
TriMet Board has seen relatively less controversy and 
divisiveness than other governing bodies with elected 
or appointed structures.

Metro, meanwhile, is an elected regional government 
with responsibility for planning. Metro serves as the 
region’s Metropolitan Planning Organization (MPO), 
but has substantially more legislative control than a 
typical MPO. Metro has control over regional land use, 
and uses an Urban Growth Boundary (UGB) and the 
2040 Growth Concept, a regional transportation and 
land use plan developed in the 1990s and continually 
updated, to manage regional land use and develop-
ment. Transportation and land use decisions at Metro 
are guided by a complex committee structure that 
includes representatives from all regional cities and 

counties, as well as transportation providers including 
TriMet. To further the coordination of land use and 
transportation, Metro has control over planning for 
High Capacity Transit (HCT). HCT is formally defined 
in the Regional Transportation Plan as transit service 
operating in completely dedicated right-of-way with a 
high level of service quality and limited stop spacing. 
Metro’s Corridor Planning Division has the primary re-
sponsibility of identifying future major transit corridor 
investments and working with the FTA, other federal 
regulatory agencies, TriMet, the Oregon Department 
of Transportation (ODOT), and local jurisdictions to 
develop Alternatives Analyses and Environmental 
Impact Statements for major transit projects. Metro 
works in close partnership with TriMet, which often 
leads design work for light rail and other high capac-
ity transit projects. The institutional capacity and 
relationships with the Federal Transit Administration 
(FTA) that have been developed over the last two 
decades have been critical in the construction of over 
52 miles of light rail and 14.7 miles of commuter rail 
transit. 

This strong relationship with the FTA is boosted by 
having a limited set of agencies involved in all regional 
major transit investment projects. Portland is also 
respected by federal funding agencies for its ability to 
demonstrate a common regional vision and support 
for major projects. Continued advocacy for transit 
in the U.S. Congress and a willingness to innovate 
has helped Portland continue to be competitive for 
federal capital funding, even as national competition 
has increased.

In 2009, Metro (working with TriMet and all 26 
regional cities and counties) developed a Regional 
High Capacity Transit System Plan. The intent of 
this effort was to build on the previous 1982 plan 

Portland has strived to integrate transit into the urban 
fabric. Here the streetcar winds through the Portland State 
University Urban Plaza.
Source: Nelson\Nygaard
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by planning the next 30 years of expansion for the 
region’s high capacity rail and bus transit network, as 
well as to set near-term priorities for corridor study 
and development. One outcome of this effort is most 
emblematic of how transit governance in the Portland 
metropolitan region is able to leverage a common 
land use vision to establish an effective, equitable 
decision making framework: the High Capacity Transit 
System Expansion Policy (SEP), adopted by Metro in 
2009.

The SEP emphasizes fiscal responsibility by ensuring 
that limited resources for new HCT are spent in 
jurisdictions with supportive land uses, high quality 
pedestrian and bicycle access, management of 
parking resources, and demonstrated broad-based 
financial and political support. The purposes of the 
SEP are to: 1) provide a transparent process by which 
jurisdictions can work to advance their priorities 
for future HCT, and 2) establish quantitative and 

Measure Description
Density of People Current households and jobs 

per net acre within ½ mile of  
proposed transit corridor or 
stations

Density of Urban 
Living Infra-
structure (ULI) 
Businesses*

Number of ULI Businesses 
within ½ mile of proposed 
transit corridor or stations

Transit Oriented 
Zoning

Assigning values to regional 
zoning classi-fications within ½ 
mile of

Average  
Block Size

Density of acres of blocks 
within ½ mile of proposed 
transit corridor or stations

Sidewalk 
Coverage

Completeness of sidewalk 
infrastructure within ½ mile of 
proposed transit corridor or 
stations

Bicycle Facility 
Coverage

Access to bicycle infrastruc-
ture measured as distance to 
nearest existing bicycle facility 
within ½ mile of proposed 
transit corridor or stations

Transit Frequency Buses/trains per hour serving 
station area or corridor

•	 Urban	Living	Infrastructure	(ULI)	is	a	term	used	for	neighborhood	
businesses that support walkable and bikable trip making for basic 
needs.	ULI	businesses	include	grocery	stores,	dry	cleaners,	coffee	
shops, restaurants, convenience stores, etc. 

Commuter’s wait for MAX light rail train in downtown Portland under lighted shelters on the City’s newly rebuilt transit mall.
Source: Nelson\Nygaard

qualitative targets by which to guide local land use 
and transportation planning and decision-making. The 
SEP also provides a process for prioritizing regional 
funding for HCT in a future Regional Transportation 
Plan using actions taken by local jurisdictions. The 
SEP’s key objectives are to:
•	 Promote transit-supportive land uses in future 

HCT corridors
•	 Promote local policies that increase the 

value of future HCT investments (e.g., parking 
management, street design and connectivity, 
Transportation Demand Management, etc)

•	 Provide local jurisdictions with a fair and 
measurable process for developing and receiving 
funding for future HCT services

•	 Provide Metro with a tool to allocate limited 
planning resources to the most supportive, 
prepared communities 

•	 Ensure that transit serves low income 
households
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In coordination with its Transit Oriented Development 
group, Metro’s Land Use and Corridors divisions have 
developed a regional model to measure readiness 
of transit investments based on these objectives. 
The model measures land use and market factors 
at a spatial level equivalent to a one-minute walk. 
Jurisdictions that are not currently among the re-
gion’s top priorities for transit investments can work 
with partner jurisdictions in a corridor to improve 
their standing. Progress is measured using this model 
and comparison to a baseline (2008) evaluation. The 
table on the previous page lists key quantitative areas 
of measurement. Other qualitative measures such as 
local funding availability, affordable housing potential, 
and political readiness are also considered.

Regional Coordination of Local Transit 
Services: Germany and Switzerland
A verkehrsverbund, or VV, is a governance model 
common in Germany and Switzerland. In some ways, 
VVs are similar to U.S. Metropolitan Planning 
Organizations (MPOs): they are regional planning 
bodies that provide capital and some operating 
funding to local transit operators. However, VVs 
are stronger in other, key ways: they are able to 
coordinate and integrate fares and schedules, so that 
transfers between different operators are as seamless 
as possible. Transit vehicles operated by local provid-
ers may also carry the VV’s branding, so that service 
provided by dozens of different operators appears, 
from the customer perspective, as though it were 
provided by a single entity.

In his book The Transit Metropolis, University of 
California, Berkeley professor Robert Cervero 
summarized the role of VVs in this way: “These 
umbrella organizations ensure that problems that 

commonly plague regional transit services—such as 
fare penalties for transferring, conflicting timetables, 
and interagency rivalries—are eliminated.”

Munich’s Munchener Verkehrs-und Tarif-Verbund, 
or MVV, is governed by an executive board including 
state and local representatives. The board sets ser-
vice and fare policies (such as maximum headways), 
and it approves budgets. Day-to-day administration, 
however, is left to a management board consisting 
of staff from individual operators. This board sets 
actual timetables, fare zone boundaries, work rules 
and contract terms, and is responsible for marketing. 
Individual operators effectively function as contract 
operators, responsible for actual delivery of service. 

Zurich’s Zürcher Verkehrsverbund, or ZVV, coordi-
nates service provided by more than 40 individual 
operators, including public agencies and private 
companies. Its governing Cantonal Transport Board 
sets minimum service standards, such as connectiv-
ity requirements, and it sets maximum budgets. It 
collects revenues, then distributes them to operators 
based on a reimbursement system that takes into 
account the amount of service provided as well 
as performance criteria. The ZVV is said to have a 
“watchdog role”—it manages a competitive bidding 
process for provision of some services. Within two 
years of the ZVV’s establishment and introduction of 
a single regional fare structure in 1990, ridership on 
feeder buses had increased by 53%.

The potential for application of the VV model to 
American cities would depend to a great extent 
on the degree to which localities were willing to 
surrender control over service planning. While a 
board including local representatives could set policy, 
and while managers of local agencies could jointly 

maintain control over details of the implementation of 
those policies, ultimately, routes, schedules and fares 
would be set at the regional level. The VV model can 
be considered a structure that combines important 
efficiencies of a single regional transit provider with 
elements of local control.

Local/Regional Collaboration:  
Boulder, Colorado
The City of Boulder, Colorado has implemented a 
number of measures to increase the level and quality 
of transit service available to its residents above 
and beyond what the area’s Regional Transportation 
District, or RTD, is able to provide, and the partner-
ship between Boulder and RTD might serve as a 
model for such regional/local cooperation.

The partnership between Boulder and RTD is based 
on two primary components: the Community Transit 
Network (CTN) and the Eco Pass program.

The HOP service is one of 7 branded bus routes operating 
at high frequencies in Boulder.
Source: Nelson\Nygaard
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The CTN is a network of seven local bus routes that 
is operated primarily by RTD, but that is subsidized 
by the City. RTD provides a baseline level of service 
to each city and county in its service area based on 
existing ridership levels; in Boulder it provides both 
regional and local service. Starting in the early 1990s, 
however, the City made a decision to pay for addition-
al service on select local routes to offer its residents 
a citywide network serving major destinations with 
“walk-up” headways of 10 minutes or less. The intent 
was to attract more “choice” riders and mitigate 
negative impacts of parking development. Or, as 
GO Boulder planner Cris Jones explains: “The City 
gives money for a more marketable service model. 
It’s not based on current use, but on our ability to sell 
to people who aren’t using transit.” Since the early 
1990s, the average number of daily transit boardings 
in Boulder has increased from less than 20,000 to 
nearly 35,000 in 2009. Drive-alone mode share has 
decreased by 15%, and the number of vehicle miles 
traveled has remained relatively constant.

Boulder provides its share of CTN funding from a 
local sales tax measure. Several of the CTN routes 
were launched using federal grants supplemented 
with local matches. Boulder County and the University 
of Colorado-Boulder (CU-Boulder), both through 
its administrative budget and through student fees, 
also contribute funding. One of the CTN routes, the 
HOP (other branded routes include the SKIP, JUMP, 
and LEAP), is managed by the City, which “pays a 
premium,” as Jones put it, for a dedicated fleet of 
vehicles with amenities including automated stop 
announcements.

The Eco Pass program is a regional universal pass 
initiative. Boulder, however, provides significant sub-
sidies—up to 50% in the first year for a neighborhood 

or company that has just joined, and permanent 
subsidies of 25 to 30% for participating neighbor-
hoods. (Eco Passes for downtown employees are 
funded by an improvement district using parking 
revenues, further incentivizing transit use.) The 
success of the program has been remarkable. More 
than 67,000 of those who live, work or go to school 
in Boulder—a city of just 100,000 people—are now 
Eco Pass holders, and since CU students joined the 
predecessor to the Eco Pass program in 1991, the 
number of annual transit trips taken by students has 
increased nearly tenfold.

Finally, the city’s transportation sales tax also pays 
for capital improvements, including shelters, and for 
marketing of the city’s transit services.

Local	bus	services	in	Boulder	are	operated	by	the	Regional	
Transit	District	(RTD),	but	have	a	distinct	look	and	feel	
from	RTD	buses	such	as	this	one	show	in	Denver,
Source: Nelson\Nygaard

The DASH is another of the branded route services in 
Boulder.
Source: Nelson\Nygaard

In Boulder, the City and local business groups have worked 
together to ensure that public parking and transit are well 
integrated, helping to promote a “park once” environment 
and creating one of the most pedestrian friendly downtowns 
in the country.
Source: Nelson\Nygaard
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7 BEST PRACTICES
Transit’s Role in Meeting Greenhouse Gas Reduction Goals

WHAT IS IT?
Cities and regions across the United States have 
come to accept that greenhouse gas (GHG) emissions 
are a chief cause of global warming.   Seattle, a city 
known for environmental activism, has adopted goals 
of halting and cutting emissions levels across sectors.  
Reducing greenhouse gas emissions is especially 
important for the transportation field, which repre-
sents the largest source of emissions in Washington 
State and the City of Seattle.  The transportation 
sector accounts for 62% of GHG emissions in Seattle; 
over 40% of total Seattle emission are from road 
transportation alone.  For this reason, the city of 
Seattle has identified reduction of automobile vehicle 
miles traveled (VMT) as a key goal in achieving its 
Climate Action Plan targets.

2008 CITYWIDE EMISSIONS BY FACTOR

2008 Seattle Community Greenhouse Gas Inventory Page 1 

2008 Seattle Community Greenhouse Gas Inventory 
Summary Report
 
An inventory of the citywide greenhouse gas (GHG) emissions is our primary method of gauging 
progress toward Seattle’s near-term and long-term goals of reducing climate pollution. The 
inventory measures the GHGs produced by Seattle’s main emission sectors: transportation, 
buildings, and industry. The inventory also helps us identify the sectors where emissions are 
declining and where we need to take further action to reduce emissions.  
 
This year, the Office of Sustainability and Environment completed an inventory of the Seattle’s 
2008 GHG emissions. The 2008 inventory is part of a commitment on the part of the City to 
measure the community’s carbon footprint every three years. The last community inventory 
reported 2005 emissions, and this inventory follows the same methodology as 2005.  
 

 
Overview of Citywide Emissions 

Seattle’s emissions come from three main sources: transportation, buildings, and industry.  At 
62%, the transportation sector is the largest source of emissions, and fully 40% of emissions 
come from cars and trucks on Seattle streets. Energy use in Seattle’s residential and commercial 
buildings is the second largest source of emissions and makes up 21% of total emissions. 
Industrial operations and processes make up the remaining 17% of emissions.  
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2008 Citywide Emissions by Sector

Industrial Processes & Other 

Transportation - 62%
Road Transportation
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Industrial Operations 

Industry & Other - 17% 

Road transportation accounts for 40% of total CO2 emis-
sions in the City of Seattle.
Source: 2008 Seattle Community Greenhouse Gas Inventory 
(http://www.seattle.gov/archive/climate/docs/2008-community-
summary.pdf)

GHG Emissions by Sector* 1990 2005 2008
% Change 
1990-2008

TRANSPORTATION 3,947,000 4,062,000 4,242,000 7%
Road 2,440,000 2,566,000 2,707,000 11%
Marine & Rail 278,000 300,000 291,00 5%
Air 1,229,000 1,196,000 1,244,000 1%

BUILDINGS 1,609,000 1,411,000 1,470,000 -9%
Residential 735,000 606,000 613,000 -17%
Commercial 874,000 805,000 857,000 -2%

INDUSTRY & OTHER 1,720,000 1,413,000 1,200,000 -30%
Operations 524,000 463,000 366,000 -30%
Processes 1,019,000 853,000 85,000 -26%
Waste 177,000 97,000 85,000 -52%

GHG OFFSETS -216,000 -143,000
City Light Offset Purchases -216,000 -143,000

TOTAL EMISSIONS 7,280,000 6,670,000 6,770,000 -7%
* Metric tons of carbon dioxide equivalent (CO2e) rounded to the nearest thousand. 

Totals rounded to nearest ten-thousand. Sums may not equal due to rounding.
2012 Goal - 7% below 1990: 6,770,000
2050 Goal - 80% below 1990: 1,460

In Seattle, overall transportation emission have grown since 1990, 
while building and industrial sectors have reduced total emissions
Source: Seattle Climate Protection Initiative Progress Report 2009; http://
www.seattle.gov/archive/climate/docs/CPI-09-Progress-Report.pdf

WHY DO IT?
For anyone who has studied the probable impacts of 
climate change, the answer is clear.  On a practical 
level, climate action plans, or CAPS, often contain 
ambitious goals but lack implementation strategy or 
tools for achieving them.   Seattle has set a particu-
larly ambitious goal of achieving Carbon Neutrality 
by 2030.  Meeting this goal will require dramati-
cally curbing GHG emissions from transportation.  
Research shows that new fuel technology alone will 
not be sufficient; demand management is critical.

While Seattle has seen progress in reducing GHG 
emissions on a per capita level in every sector, 
transportation has seen the smallest reductions and, 
therefore, has increased as a percentage of total 
emissions since 1990.

Increasing mass transit use and reducing vehicle miles 
traveled is a key element of city and regional strate-
gies for reducing transportation sector emissions.  
Well-utilized public transit emits far fewer emissions 
than auto travel, as shown in the bar chart below. 

0.96



�Q
FS
�1
BT
TF
OH

FS
�.

JMF

0.65


Po
un

ds
 C

O
 2 0.41


0.35

0.24
 0.22


private heavy van 
auto rail pool 

FIGURE
2

Estimated
CO2
Emissions

per
Passenger
Mile
for

Transit
and
Private
Autos


Source:  
See Appendix II for data sources  
and methodology.  

The average passenger car 
in the United States pro
duces just under one pound 
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Switching to riding public transportation is one of 
the most effective actions individuals can take to re
duce their carbon footprint. 

Car transportation alone accounts for 47% of the car
bon footprint of a typical American family with two 
cars—by far the largest source of household emis
sions and, as  such, the largest target for potential 
reductions.   The average passenger car in the U.S. 
produces just under 1 pound of carbon dioxide per 
mile traveled.  

If just one driver per household switched to tak
ing public transportation for a daily commute of 
10 miles each way, this would save 4,627 pounds of 
carbon dioxide per household per year—equivalent 
to an 8.1% reduction in the annual carbon footprint 
of a typical American household.   This benefit has 
a greater impact than other actions, such as replac
ing light bulbs with compact fluorescents (a 1.6% re
duction based on 20 out of 25 light bulbs changed) 
or adding R40 insulation to a home attic (a 1.2% 
reduction).1 

Public
Transportation
Produces
Lower
Green
house
Gas
Emissions
Than
autos


National averages demonstrate that public trans
portation produces significantly less greenhouse 
gas emissions per passenger mile than private vehi
cles (see fig. 2). Leading the way is heavy rail transit, 
such as subways and metros, which produce about 
75% less in greenhouse gas emissions per passen
ger mile than an average singleoccupancy vehicle 
(SOV).  Light rail systems produce 57% less and bus 
transit produces 32% less.1 

Transit’s emissions savings would be even greater 
with higher ridership levels.  Recent increases in rid
ership are not captured in the results presented in 
this paper, as the figures rely on 2007 transit data, 
the most recent national dataset available. 

Estimates are calculated from fuel usage and pas
senger mile data in the 2007 National Transit Data
base, standard emissions factors for different fuels 
are from the U.S. Department of Energy, and subre
gional electricity emissions factors are from the U.S. 
Environmental Protection Agency (see Appendix II: 
.FUIPEPMPHZ
���

The environmental benefits of public transporta
tion vary based on the number of passengers per 
vehicle, the efficiency of the bus or train, and the 
type of fuel used (see Appendix I for estimates for 
transit agencies across the country). 

The number of riders greatly impacts transit’s emis
sions savings. 

he more passengers that are riding a bus or train, 
he lower the emissions per passenger mile.  For in
tance, U.S. bus transit, which has about a quarter 
f its seats occupied on average, emits an estimated 
2% lower greenhouse gas emissions per passen
er mile than the average U.S. single occupancy 
ehicle.  The savings increases to 83% for a typical 
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Estimated CO2 emissions per passenger mile for 
transit and private auto
Source: Public Transportation’s Role in Responding to Cli-
mate Change, Federal Transit Administration, 2010.  http://
www.fta.dot.gov/documents/PublicTransportationsRoleInRe-
spondingToClimateChange.pdf, page 1

http://www.fta.dot.gov/documents/PublicTransportationsRoleInRespondingToClimateChange.pdf
http://www.fta.dot.gov/documents/PublicTransportationsRoleInRespondingToClimateChange.pdf
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The Federal Transit Administration (FTA)’s statistics 
are based on average vehicle occupancy of 1.14 for 
single-occupancy vehicle work trips and 9.2 pas-
sengers per bus.  Thus, an increase in transit ridership 
affects emissions reduced: a full bus carrying 40 
passengers emits 83% fewer greenhouse gas emis-
sions on a per passenger basis than one carrying 
the average bus load.  Transit vehicles in Seattle 
consistently carry much higher passenger loads than 
the FTA estimate.   

Most rail systems are powered entirely by electricity; 
therefore agencies purchasing electricity through 
clean sources—hydroelectric, wind, nuclear, solar—
have a smaller carbon footprint than those using 
fossil fuel-produced electricity.1    Seattle City Light 
uses hydropower and purchased offsets to produce a 
carbon neutral electric energy source for Seattleites; 
electrically powered transit in Seattle can claim to be 
as close to emission free as any service in the nation.  

HOW DOES IT WORK?
As regions around the nation seek to address GHG 
reduction goals, they are looking to public transit 
providers to lead the way.  A review shows that 
various agencies are addressing this challenge by 
restructuring operations to serve more passengers, 

1  The calculations in this fact sheet use the carbon dioxide emissions 
per megawatt hour for the power supplied to the electrical grid in 
the particular sub-region in which the transit agency operates. The 
data is from the U.S. Environmental Protection Agency’s Emissions & 
Generation Resource Integrated Database (eGRID) 2006 v2.1, http:// 
www.epa.gov/cleanenergy/energy-resources/egrid/index.html. 
Sub-region emission factors are used rather than state level emission 
factors as regional power grids do not correspond with state lines. In 
addition, using the eGRID sub-region data rather than the state level 
data is recommended by the Climate Registry General Reporting 
Protocol, Chapter 14, http://www. theclimateregistry.org/downloads/
GRP.pdf

selecting new vehicle technologies or retrofitting 
existing technologies, and working more closely with 
land use agencies and housing providers to optimize 
access to transit. Numerous national and local studies 
suggest that the most effective strategies fall into 
three categories:
•	 Those that focus on making more productive use 

of existing services and facilities.
•	 Those that tie any transit expansions to land use 

changes; together they can have a large impact 
on CO2.

•	 Those that consider cost effectiveness; some 
of the most politically popular means to reduce 
CO2 emissions are the least cost-effective, 
but some of the most effective measures 
actually earn money for the economy and the 
implementer.  

WHO DOES IT?
This section highlights best practice examples from 
the San Francisco Bay Area and Portland.  In the Bay 
Area, the Metropolitan Transportation Commission 
(MTC) and Bay Area Rapid Transit District (BART) 
have adopted methodologies for evaluating proposed 
investments in terms of their measurable impacts on 
carbon emissions.  In Portland, the regional transit 
provider, TriMet, has focused on reducing emissions 
from agency operations as well as playing a role in 
helping local jurisdictions meet GHG reduction goals. 
In New York City, the MTA has undertaken similar 
measures to reduce internal GHG emissions.

These are just a few of the many agencies nationwide 
that are using transit as a key tool to address regional 
climate action goals and using their own operations to 
model low carbon business practices.

Making Better Use  
of Existing Facilities and Services
MTC is the Bay Area’s metropolitan planning organiza-
tion, or MPO. In developing its most recent Regional 
Transportation Plan (RTP), MTC developed a method-
ology for project evaluation in three areas: Economy, 
Environment, and Equity. Under Environment, it set 
year 2035 performance targets for reductions in 
emissions and vehicle miles traveled (VMT). These 
included a 40% reduction in carbon emissions and a 
10% reduction in VMT from 2006 levels.

MTC then evaluated potential projects using these 
criteria. The “lessons learned,” according to the Plan 
include: “Limits of infrastructure; power of pricing 
and land use; need for technology and behavioral 
change.” The Plan’s authors further explained: “We 
learned that infrastructure investments produce only 
modest tangible effects at the regional level, and that 
aggressive pricing and land-use strategies exert much 
greater influence than transportation projects alone 
in moving us toward achievement of the performance 
objectives.”2

Even a “massive” investment in transit, the analysis 
found, would result in minimal reduction in VMT and 
reduction of carbon emissions: only about 10% of the 
reductions required to achieve the 2035 objective. 
Coupled with pricing and land use policies, however, 
transit could achieve about half of the hoped-for 
decrease in emissions, and about two-thirds of the 
necessary reduction in VMT.

BART has performed a similar cost-effectiveness 
analysis of different strategies for achieving green-
house gas emission reductions.  In support of BART’s 

2  Metropolitan Planning Commission, Transportation 2035: Change 
in Motion.  (http://www.mtc.ca.gov/planning/2035_plan/).

http://www.epa.gov/cleanenergy/energy-resources/egrid/index.html
http://www
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Climate Action Plan, a range of transportation and 
land use strategies were assessed, some of them 
strategies that BART itself could enact, and some 
requiring regional initiatives such as increased transit-
oriented (TOD) development or parking management. 
The range of projects included a number that were 
capital-intensive, while some were lower cost 
transportation demand management (TDM) strate-
gies. These included strategies for transit-oriented 
development and parking pricing at BART stations. 
While TOD projects were envisioned to be joint 
development efforts, they were assumed to be “free” 
to the public, as any subsidy to TOD development was 
assumed to replace subsidy for greenfield develop-
ment in the form of utility extensions, roadways, and 
other costs to taxpayers.

Different performance measures and evaluation tools 
were then applied. These included costs per ton of 
emissions abatement, total emissions abatement, and 
co-benefits, other than emissions reduction.

BART’s analysis arrived at similar conclusions to 
the work done by MTC. The most cost-effective 
strategies on a per-ton basis were found to be 
joint development and parking pricing, while major 
infrastructural investments were found to be cost-
effective only to the extent that they might have long-
term impacts on land use patterns. The relationship 
between system capacity and latent demand was also 
found to be an important factor; the most effective 
way to reduce driving over time is to manage road 
supply through pricing, and ultimately reduce supply.

Simple strategies such as fare incentives that fill seats 
at off-peak times, station area planning and station 
access improvements can reduce GHG emissions at 
relatively low costs (compared with programs in other 
sectors) and help meet other regional land use and 
transportation goals.
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Some strategies evaluated by BART had little to no cost per ton of CO2 reduced; some made a profit.
Source: BART Climate Action Plan.  Actions to Reduce CO2: A Cost Effectiveness Analysis.  Nelson\Nygaard

COST PER METRIC TON OF CO2 EMISSIONS ABATEMENT (BY STRATEGY)
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Fares
One main factor that people consider when making 
transportation decisions is cost.  During times when 
the system has excess capacity, such as on weekends 
or off-peak, fare incentives may be needed to shift 
drivers to transit, since roadways are less congested.  
Fare programs must be given careful thought, 
however, as they may result in reduced revenue for 
the agency.  For example, when New York City Transit 
introduced unlimited ride weekly and monthly passes, 
ridership increased but revenue fell nearly 4% because 
the average fare per trip went down.   Agencies must 
make sure that growing ridership in the short term 
(a good GHG reduction strategy) does not threaten 
longer-term ability to maintain service levels.

Feeder Service for Transit
A common barrier to shifting people away from long 
regional trips by private vehicle is the “last mile” 
connections to trunk line transit service like light 
rail or commuter rail.  Shuttle services are often the 
most viable option in suburban environments where 
pedestrian and bicycle options are limited.  In the Bay 
Area, a number of South San Francisco employers 
pool resources to provide coordinated shuttle service 
connections to BART and Caltrain throughout the day.   
The ALLIANCE program allows employers to provide 
a high-quality service that no individual company 
could afford.   Run by San Mateo County’s Demand 
Management Agency, the ALLIANCE program also 
provides marketing and recruitment support to 
employers.  

Better Access to  
Transit/Walkable Communities
The most effective way to decrease vehicle miles 
traveled is building communities that are more transit 
oriented.  As shown in the graphic at right, people 
living in compact developments emit far fewer 
kilograms of CO2.  

BART’s analysis concluded that transit-oriented 
development has the most potential to produce 
revenue and reduce emissions.  When taking a typical 
BART station and implementing transit-oriented 
development in place of parking lots, BART could 
reduce emissions by 650 to 2,300 tons per project 
and achieve revenue gains of $600 to $1,400 per ton.3

3  BART Actions to Reduce Greenhouse Gas Emissions: A Cost-
Effectiveness Analysis.  Nelson\Nygaard. Page 16.

Enhancements to Existing Service
Transit service strategies that shift travelers from 
auto travel to transit are the primary focus of efforts 
to reduce GHG emissions.  Simply adding service 
(headways) to existing high demand lines is an 
effective strategy, but can be expensive since much of 
the cost of operating services comes from operator 
salaries and benefits.  Speeding up existing service is 
often a more cost-effective strategy, since it allows 
transit operators to get more service for the same 
amount of operating cost and increases transit’s 
competitiveness with driving. There is also an impor-
tant role for local agencies that operate the streets 
and signal systems, since they can provide the priority 
needed for transit to bypass traffic and speed opera-
tions such as through traffic signal priority systems, 
which holds a green signal to allow a train or bus to 

An ALLIANCE Shuttle.
Source: Nelson\Nygaard

Source: Journal of Urban Planning and Development, Norman, 
March 2006
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pass. TriMet is doing its part by focusing on creating 
a “total transit system” to attract every choice rider 
possible.  To do this, the agency is focusing on service 
reliability, adequate capacity, and complete travel 
information for customers.   

Better Passenger Information
Measures like real-time arrival information and cell 
phone service updates that improve customer service 
have a role in attracting and retaining passengers.   
TriMet is now providing open source data on vehicle 
location, allowing private individuals or companies to 
create better information technology for passengers 
(e.g., real-time cell phone applications).  A local transit 
advocate recently released a new “transit appliance” 
that will, for less than $200, will allow any business or 
office to provide real-time transit  vehicle arrival infor-
mation on a digital screen using a wifi connection.

Marketing
This is a measure that costs little in relation to 
many other strategies, but can reap large rewards 
in increased ridership and ultimately greenhouse 
gas reduction.  Measuring the effects of marketing 
campaigns can be difficult, but in general making sure 
the public is aware and knowledgeable about available 
transit service is a critical step in attracting riders.  
Marketing has the biggest effect in instances where 
transit is most competitive with driving in terms of 
price, convenience, and travel time.  The BART study 
concluded that targeted marketing of existing transit 
services might be one of the most cost-effective 
means for reducing transportation related green-
house gas emissions. 

Tie Transit Improvements to Land Use
Most detailed analyses conducted to identify cost-
effective strategies to reduce transportation-related 
greenhouse gas emissions point to the need to 
increase efforts to build dense, walkable, transporta-
tion-efficient communities and neighborhoods and 
to transfer the real cost of parking construction and 
operations to users.  

Developing new high capacity lines or extending 
existing lines is a capital-intensive endeavor, but 
one that can drastically reduce greenhouse gas 
emissions if carefully executed to serve or leverage 
transit-supportive development. A study completed 
for the American Public Transit Association suggests 
that transit service has a primary benefit from the act 
of substituting a mile of travel by car with a mile of 
travel on transit, but also causes a secondary benefit.  
Since transit fosters more compact and walkable 
communities, even those living near transit who don’t 

 

To capture the full social and economic benefit of transit, a 
total system approach is needed.
Source: Nelson\Nygaard

Screen shot from the “transit appliance” which provides 
real time transit vehicle arrival information using open 
source data from TriMet.
Source: Portland Transport Blog (http://portlandtransport.com/
archives/2010/09/169_transit_inf.html)

GHG benefits of transit oriented development come not 
just from increased transit use, but even greater overall 
reduction in driving resulting from walkable urban form
Source: Nelson\Nygaard
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use it will still reduce vehicle miles traveled as a result 
of being able to accomplish errands through shorter 
walking and cycling trips.  This secondary benefit may 
be as much as 1.9 times as large as transit’s direct 
impact.4  In Portland, planners have come to refer to 
these benefits as “the trip not taken.”

Power Sources and  
Full Lifecycle Emissions
Most rail transit and some bus transit services, such as 
Metro’s trolleybus fleet, rely on electricity for power.  
Those relying on electricity from low emissions 
sources, such as hydroelectric, have lower emission 
that those using electricity from coal burning power 
plants.  Since Seattle has among the cleanest electric-
ity in the United States, electric powered transit is an 
attractive option if reducing CO2 emissions is a goal.

4  ICF International for the American Public Transit Association.  “The 
Broader Connection between Public Transportation, Energy Conser-
vation and Greenhouse Gas Reduction.”  February 2008.

The amount of CO2 emitted per passenger mile trav-
eled in any particular mode can be measured based 
on tailpipe emissions, but is probably more accurately 
accounted for based on a full lifecycle accounting.  
This includes all emissions generated over the full life 
of a transportation system, including those from con-
struction and materials, infrastructure maintenance, 
production and use of fuels, and eventual disposal of 
vehicles and infrastructure. Researchers at University 
of California at Berkeley developed methods for 
analyzing full lifecycle costs of transit and private auto 
modes.  The results of a variety of transit and non-
transit modes are illustrated in the graphic below.

The chart shows that electric buses have among the 
lowest non-operational emissions over a lifespan, far 
lower than a diesel powered transit bus.  For a range 
of rail systems, transit greenhouse gas emissions are 
substantially lower than those for private automobile 
modes when emissions from construction, manufac-
turing and maintenance are considered.

Reducing Emissions  
from Transit Agency Operations
Transit providers can change internal practices to 
further reduce greenhouse gas emissions, such as by  
making green practices part of procurement, foster-
ing an environmental workplace, constructing green 
buildings and facilities, and conducting research into 
and implementing new technologies that can reduce 
emissions and energy consumption.  

TriMet is currently conducting a detailed assessment 
of its carbon footprint according to American Public 
Transportation Association’s recommended practice 
for quantifying greenhouse gas emissions.  The 
analysis is not complete yet, but data in the 2007 
National Transit Database shows that TriMet’s total 
operational footprint was 76,000 metric tons of 
CO2.5  The more detailed APTA footprint analysis will 
tell TriMet both its debits—the amount of greenhouse 
gases emitted by source—as well as its credits, or 
how much greenhouse gases are not emitted because 
of TriMet’s ability to shift mode choice and foster 
compact development.  The footprint analysis will 
allow TriMet to identify its biggest sources of emis-
sions and create targets for reductions.

5  Eric Hesse, TriMet Strategic Planning Analyst. E-mail message 15 
May 2009.

 

Lifecycle CO2 emissions per passenger mile based on aver-
age occupancy for range of vehicles and systems.
Source: Mikhail Chester and Arpad Horvath. Life-cycle Energy and 
Emissions Inventories for Motorcycles, Diesel Automobiles, School 
Buses, Electric Buses, Chicago Rail, and New York City Rail, 2009. 
http://escholarship.org/uc/item/6z37f2jr

Illustration of the TriMet’s South Terminus Energy Project.
Source: Used with permission from TriMet. (http://trimet.org/news/southterminus_energy.htm)

http://trimet.org/news/southterminus_energy.htm
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One main source of GHG emissions for transit 
agencies comes from traction power. TriMet trains 
currently have wayside regenerative braking capabil-
ity, which allows power released from braking to be 
briefly stored in the third rail and used by another 
train.  This measure has reduced traction power 
needs by 20%; however, only 50-75% of potential 
power released from braking is being retained.  TriMet 
is researching on-board regenerative braking, which 
allows the braking train to store the energy on-board.  
This technology has the potential to capture 75-100% 
of the energy released from braking.6  Other initia-
tives TriMet has undertaken include: using biodiesel 
blends containing vegetable oil and fats, and installing 
railroad ties made of recycled plastic taking from 
car gas tanks; and developing the South Downtown 
Transit Mall light rail terminus alternative energy 
project.  This pilot project, which recently received 

6  Eric Hesse. Phone interview. 15 May 2009.

funding from the Federal stimulus package, will 
include solar and wind power generators, including 22 
wind turbines at the South Mall light rail terminus.

The Metropolitan Transportation Association (MTA), 
the state authority running transit systems in New 
York City, has identified several innovative measures 
to cut greenhouse gas emissions, including:
•	 Building administrative and maintenance facili-

ties to LEED standards or higher.
•	 Using aluminum, which has a lower resistance 

than steel, for the third rail, resulting in less 
energy use from braking.

•	 For new track construction, creating humped 
tracks at platforms so trains can take advantage 
of gravity and use less power for braking and 
accelerating.

•	 Retrofitting train cars with aluminum where pos-
sible to lower the train weight and thus reduce 
energy needs.7

7  http://www.lirr.org/sustainability/index.html?c=EnergyCarbon

CONCLUSIONS
The city of Seattle will need to partner with Metro, 
Sound Transit, PSRC and other regional agencies to 
ensure transit is fully leveraged in efforts to meet 
GHG reduction goals.  While renewable energy 
sources, cleaner fuels, and green technology will 
help to reduce GHG emissions, significant changes 
in neighborhood design and transportation funding 
priorities are needed to meet greenhouse gas reduc-
tion goals.  In Seattle, the Walk, Bike, Ride initiative 
can serve as a blueprint for more detailed strategies; 
research shows that dense, mixed-use communities 
that allow people to travel by foot, bike, and transit 
are critical to climate protection.  

Achieving emissions reductions requires involvement 
and leadership at the national, state and regional level.  
Many greenhouse gas emissions reduction strategies 
can all be undertaken by transit providers; however, 
some of the most important policies for reducing 
greenhouse gas emissions require wider, more 
systemic change than a transit agency can achieve 
on its own.  New partnerships and mechanisms for 
prioritizing land use and transportation projects will 
be needed to meet state and national goals.  

MAX light rail and historic trolley at the south terminus 
of Portland’s downtown transit mall, a planned hub for 
alternative energy.
Source: Nelson\Nygaard
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7 BEST PRACTICES
Late Night Transit Service

 NEW YORK, LOS ANGELES, SAN FRANCISCO, DUBLIN (IRELAND), VANCOUVER (BC), HOUSTON

WHAT IS IT?
Late night transit services refer to services that run 
after midnight until early morning service resumes or, 
at least, until 3:00 or 4:00 a.m. when most night clubs 
and music venues have closed.  Very few U.S. transit 
operators provide late night transit service.  While 
many operators run their most productive bus or rail 
lines until midnight or 1:00 a.m., night club patrons 
returning home at a late hour often have no public 
transit option.

 

WHY DO IT?
No late night transit service carries passenger loads 
comparable to daytime service.  However, late night 
services provide value by:
•	 Providing safe travel home for people that have 

been drinking
•	 Providing a travel option for workers at bars 

and restaurants who don’t have other means of 
transportation or who would prefer not to drive 
late at night

•	 Increasing access to an important sector of 
the economy – night clubs, music venues, and 
restaurants – that are particularly challenged by 
transportation and parking issues

•	 Reducing parking demand in neighborhoods at 
peak evening and weekend times

WHO IS DOING IT?
Only a handful of U.S. cities provide quality transit 
service throughout night time hours.  In general, 
cities that do are the largest and densest urban areas 
in the nation.  In New York City, the MTA has a “full 
time service” schedule that uses special graphics to 
indicate which subway and bus stops have service 24 
hours a day.  In Los Angeles, a privately-sponsored 
late night shuttle operated by the city’s Department 
of Transportation, called “Late Night Dash,” operates 
during the holiday season, but not year round.  Other 
cities that operate late night transit service in North 
America and Europe are described in the table on the 
following page.

Image from Flickr user Fire Monkey Fish
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LATE NIGHT PUBLIC TRANSIT SERVICES

City Name Logo No. of 
Routes

Frequency of 
Service Comments Website

San Francisco Owl Night Bus
Routes have “Owl” 
after number.  For  
example Route 91 Owl.

10 30 minutes

Service runs from 1:00 a.m. 
to 5:00 a.m. on modified local 
routes and special Night Owl 
routes.

Owl Night bus has a simple 
page on the Muni site

Chicago Night Owl 19 30 minutes

Service runs from midnight 
until 5:00 AM.  Red and Blue 
line trains are included in the 
late night service and make 
connections with 7 Night Owl 
buses in downtown Chicago

Night Owl has a brochure in 3 
languages including a system 
map

Dublin, Ireland NiteLink 23
30 minutes, 
no Sunday 

service

Ad campaign was controver-
sial and targeted 18 - 35 year 
olds with double entendre 
messages.  They posted 
advertisements on buses (see 
sidebar).

Dublin Bus has a special 
homepage specifically for 
Nitelink with schedules and 
maps.

Sydney NightRide “N” prefix (none shown 
on website) 10

60 minutes 
weekdays, 
30 minutes 
weekends

NightRide takes over CityRail 
service from 12:00am to 
4:30am.  NightRide uses the 
prefix “N” to indicate all night 
buses.

An interactive map of the 
service, general info and 
fares.

Vancouver, BC NightBus “N” prefix (none shown 
on website) 12 30 minutes

Operates until 3am every 
night, regional and city routes, 
no service between 3am and 
5am.  Late night service was 
just recently reinstated after 
being cancelled in 2001.

General overview of service 
including span of service, 
headways and major destina-
tions.  No maps or schedules 
through the NightBus page, 
users must go back to 
schedules to see times.

Dublin NiteLink

In Dublin, transit providers have 
used an edgy advertising campaign 
to attract younger riders to late 
night transit services.  Some of 
the advertising messages used 
include:
‘Ladies. The poles are fitted for 
Your Safety. No Dancing’
‘At the end of the night it’s a guar-
anteed ride’
‘Please ensure you have the cor-
rect partner before leaving the 
bus’”
Source: Dublin Bus website
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Muni’s L and N Owl Lines are surface bus lines covering the routes of 
two of Muni’s L and N light rail lines; the subway in which trains operate 
in downtown San Francisco is closed overnight.
Image from Flickr user gingerblokey

SAN FRANCISCO OWL SERVICE MAP

San Francisco Muni provides Owl Night Bus service from 1:00 a.m. to 5:00 a.m. seven days a week.
Service on most routes runs every 30 minutes.
Source: SFMTA
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Designated Drive Home
Strict drunk driving laws passed in British Columbia 
in 2010 have led to higher demand for night transit 
service provided by Translink on 12 bus routes 
in Vancouver.  A program called Operation Red 
Nose (ORN) is helping to fill the need for late night 
transportation to places where transit service is not 
available.  ORN is a free volunteer service, which 
provides motorists with a free ride home if they can’t 
drive themselves.  The service is expected to provide 
over 5,000 trips in November and December of 2010.1

Jitneys as Late Night Transportation
A jitney is a North American English term which 
originally referred to a livery vehicle somewhere 
between a taxi and a bus.  It is generally a small-
capacity vehicle that follows a rough service route, 
but can go slightly out of its way to pick up and drop 
off passengers. There are a handful of jitney services 
in the United States, primarily in cities such as New 
York and Miami.  Many of these cater to specific 
ethnic populations and are focused on daytime 
transportation needs.

One U.S. jitney service is notable for its success in 
providing late night transportation.  The Wave, is a 
privately operated jitney service in Houston, Texas.  
The Wave started as a small shuttle service for 
nightlife on Washington Avenue, a key nightlife street 
in Houston, and has grown to multiple shuttles now 
serving the Heights and Midtown neighborhoods.  A 
new downtown Houston shuttle service is planned 
to open soon.  The service is being provided will 
full consent from Metro, the local transit agency, 

1 http://www.vancouversun.com/news/tough+impaired+driving+
penalties+increase+demand+late+night+transit/3991488/story.
html#ixzz18lax769G

which is strapped for resources to provide late night 
transit service.  Houston recently passed a jitney 
ordinance, under which this service is permitted (see 
sidebar). There are plans to expand Wave service to 
other Houston neighborhoods, including Montrose, 
Shepherd, and Kirby.  There has also been discussion 
about expanding the service to Austin and Dallas.2

The service was started by a local woman who gradu-
ated from Rice University.  The service has a catchy 
website and offers promotional fares and programs 
that allow users to get discounts at local bars and 
restaurants.  The Wave also offers $75.00 monthly 
passes for those that plan to use the service regularly.

The Wave offers on-demand pick-ups as well as 
regular stop pick-ups at designated stops.  The 
service also provides a free remote parking service for 
people that want to avoid parking at peak hours in the 
districts served.

2  http://houstonstrategies.blogspot.com/2010/08/houstons-first-
official-jitney-service.html

Houston Jitney Ordinance
Houston Code of Ordinances, Chapter 46, 
Article VI defines a jitney as: “a motorized 
passenger vehicle having a manufacturer’s 
rated seating capacity of not less than nine nor 
more than 15 persons including the driver, that 
is operated upon a closed loop route following 
specified streets and highways in a specified 
direction, and is operated without a fixed 
schedule, carrying passengers from place to 
place in exchange for a fee.” 

The Wave Jitney has a catchy advertising campaign and has 
become a popular form of late night transportation in sev-
eral of Houston’s entertainment districts.

Source: Washington Wave
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Image from Flickr, Creative Commons, Oran Viriyincy.
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7 BEST PRACTICES
Introduction

This section presents best practices that provide 
a variety of “lessons learned” from other cities on 
topics relevant to the plan, including: 
•	 Elements of Bus Rapid Transit 
•	 Mixed Modes: High Capacity Transit and 

European Street Trams 
•	 Transportation Land Use Linkages 
•	 Local Government Standards for Transit 

Agencies 
•	 City-Based Transportation Demand Management 

Strategies 
•	 Congestion Pricing 
•	 Transit-Supportive Policies and Programs 
•	 Supporting Transit and Non-Motorized Travel 

Through Complete Streets 
•	 Transit Priority Treatments 
•	 Emerging Technology 
•	 Adaptive Traffic Signal Systems 
•	 Bicycle Access to Transit 
•	 Pedestrian Access to Transit 
•	 Capital Funding and Finance 
•	 Financing Operations 
•	 Center City Circulation 
•	 Regional Governance of Transit 
•	 Transit’s Role in Meeting Greenhouse Gas 

Reduction Goals
•	 Late Night Transit Service
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7 BEST PRACTICES
Elements of Bus Rapid Transit

   LOS ANGELES

WHAT IS IT?
Bus Rapid Transit (BRT) is defined as “a flexible, 
rubber-tired rapid-transit mode that combines sta-
tions, vehicles, services, running ways, and Intelligent 
Transportation System (ITS) elements into an 
integrated system with a strong positive identity that 
evokes a unique image.”1  It has often been described 
as a rubber-tired version of light rail transit (LRT).  
However, BRT typically has much lower capital and 
operating costs than LRT. In contrast to buses, BRT is 
faster, more reliable, and more easily identifiable. 

A permanent, integrated BRT system uses traditional 
buses or specialized, stylized vehicles in mixed traffic 
or dedicated lanes to quickly and efficiently transport 
passengers to their destinations. At the same time, it 
offers flexibility to meet transit demand and com-
munity needs. BRT can incorporate state-of-the-art, 
low-cost technologies that improve upon the image, 
speed, and reliability of a traditional bus, thereby 
attracting more passengers and more effectively 
reducing congestion. 

The term most often used to describe the application 
of these measures to transit is “BRT”; however, rapid 
transit principles can also be applied to systems using 
other vehicle types, such as trams or streetcars, as in 
several European systems.2 

1  TCRP Report 90, Volume 1: Case Studies in Bus Rapid Transit , 
2003. http://gulliver.trb.org/publications/tcrp/tcrp_rpt_90v1.pdf
2 National BRT Institute; see http://nbrti.org/systems.html for examples 
of both U.S. and international BRT systems.

BRT uses various tools (dedicated running ways, 
longer distances between stations, off-vehicle fare 
collection, ITS, “clean” vehicles, frequent service) 
to produce a fast and convenient method of 
transportation. Following is a list of the key features 
of rapid transit, in increasing order of investment. 
These represent a continuum of enhancements that 
would support a rapid transit system, regardless of 
vehicle type:
•	 Unique branding
•	 Widely-spaced station stops with superior  

amenities
•	 Good pedestrian and bike connections
•	 High level of coordination with connecting 

services
•	 Frequent service—no schedule needed

•	 Real-time passenger information
•	 Sleek, attractive vehicles
•	 Low-floor vehicles with multi-door boarding and 

alighting
•	 Pre-payment—allows all-door boarding
•	 Improvements focused on speed/reliability
•	 Timed signals to favor transit
•	 Queue jumps
•	 Bus bulbs
•	 Dedicated lanes

http://nbrti.org/systems.html
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WHY DO IT?
Comprehensive transit improvements such as light rail or BRT systems can provide 
large increases in transit use and attract riders who would otherwise travel by 
automobile. Various cities have seen increases in bus ridership with the introduction 
of BRT service, for example: Pittsburgh (38%), Los Angeles (40%), Brisbane (42%), 
Adelaide (76%), and Leeds (50%).3 Impacts of other expansions in transit vary 
depending on the conditions in which they are implemented. 

The advantages of BRT are:
•	 Cost. When it decided to construct a rapid transit system in 1976, Ottawa 

opted for BRT after discovering that capital costs would be half those of rail 
transit and that it would be 20% less expensive to operate.

•	 Travel Times. BRT vehicles operating on dedicated running ways can save 
two to three minutes per mile, while those same vehicles driven on arterial 
streets normally save one to two minutes per mile when compared to regular 
bus lines. Greater time savings are realized during peak congested hours—
Pittsburgh’s BRT line reports a time savings of five minutes per mile during 
peak hours.

•	 Branding and Image. Eye-catching branding reinforces BRT’s identity as a 
high quality transit service and an attractive alternative to automobile travel. 
The most common strategy is to distinguish BRT through a stylized vehicle 
design. Other common elements include distinct names, logos, color schemes, 
typography, station signage, and marketing materials.

•	 Stop Amenities. High quality amenities at stops and stations improve the 
passenger experience and visibility of the system to potential riders.

•	 Permanence. Public capital investments in stops, stations, and/or dedicated 
right-of-way help demonstrate a public commitment to a BRT line and convey 
a sense of permanence, helping to leverage private investment around the line.

BRT systems have been implemented all over the world, with some of the most 
successful systems in Bogotá, Columbia; Curitiba, Brazil; and Adelaide, Australia. 
There are approximately 20 systems in the United States. Many of these systems 
run on dedicated rights-of-way, such as the Los Angeles Metro Orange line. Others, 
such as Los Angeles Metro Rapid service, run in mixed traffic.4

3 TCRP Report 90, Volume 1, 2003
4 http://www.metro.net/around/timetables/700-799/

Metro Rapid vehicles, which operate in mixed traffic with transit priority features, are distin-
guished from local buses (shown on the previous page) by their red color and the name of the 
service, painted on the side of the vehicles.
Source: Wikimedia Commons, Mario Roberto Duran Ortiz

Metro transitway routes, including the Orange Line shown above at North Hollywood Sta-
tion, operate on exclusive right-of-way.
Source: Wikimedia Commons, Cian Ginty
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Metro Rapid system map
Source: Los Angeles County Metro

HOW WELL DOES IT WORK? 
The success of BRT systems is often associated with 
the following conditions:
•	 Branding and marketing plans. A coordinated 

program to brand BRT service and all of its 
physical elements (vehicles, stations, signage 
etc.) to differentiate it from traditional bus 
service and promote it as a convenient and fast 
alternative to driving alone.

•	 Multimodal connectivity. Accessibility to BRT 
station area using all modes of travel, particularly 
walking and bicycling.

•	 Competitiveness with automobile travel. 
Investments in transit speed and reliability to 
assure that BRT vehicles can bypass congested 
roadways and intersections while also accessing 
desired destinations.

•	 Transit supportive land uses. Mixed-use 
developments (commercial, residential and 
other uses) to support high residential densities, 
employment opportunities and personal trip 
destinations near BRT station areas. 

CASE STUDY: Los Angeles, California. 
Metro Rapid Buses
Metro Rapid service is an example of a successful, 
quickly deployed transit investment. This service 
is a partnership between the Los Angeles County 
Metropolitan Transportation Authority (MTA), the 
City of Los Angeles Department of Transportation 
(LADOT), and other partner cities (such as Pasadena). 
It is a marriage of improvements in street design to 
protect the speed and reliability of transit with invest-
ments in frequent service and better buses.  
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The key transit attributes of Metro Rapid service 
(primarily under the MTA’s control) are: 

•	 Simple route layout: Makes it easy to find, 
use and remember.

•	 Frequent service: Buses arrive as often as 
every 3-10 minutes during peak commuting 
times.

•	 Fewer stops: Stops are spaced about 
three-quarters of a mile apart, similar to 
many rail lines, and include most major 
transfer points.

•	 Level boarding: Low-floor buses reduce 
dwell times.

•	 Color-coded buses and stops: Distinctive 
red paint makes it easy to identify Metro 
Rapid stops and buses.
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The key attributes of street design (primarily under 
LA DOT control or, in the case of the city of Pasadena, 
under the Transportation Department) include: 
•	 Bus priority at traffic signals: Although Metro 

Rapid operates in mixed traffic, signal priority 
technology reduces traffic delay by extending 
the green light or shortening the red light to help 
Metro Rapid get through intersections. 

•	 Enhanced stations: Metro Rapid stations, 
designed to emulate light rail transit stations, 
provide transit information, lighting, canopies, 
and “Next Trip” real-time arrival displays.

Many of these features, such as the location and 
design of stops, are decided and designed in partner-
ship, with both agencies involved. The program is an 
example of how close cooperation between city traf-
fic engineers (who design streets and establish street 
standards and performance measures) and transit 
planners (who route and schedule buses) can result 
in a major improvement in transit performance—even 
when relatively little funding is available.

According to the Federal Transit Administration 
(FTA), Metro Rapid has reduced passenger travel 
times by as much as 29%, with ridership increases of 
nearly 40%. The reduction in travel times primarily 
results from the bus signal priority system, which 
provides up to ten seconds of additional green time at 
traffic signals, and longer distances between stops. 

 Metro Rapid stops include a shelter, real-time arrival information and an informational display.
Source: Los Angeles County Metro



Seattle Transit Master Plan Briefing Book  7-7

7 BEST PRACTICES
Mixed Modes: High Capacity Transit and European Street Trams

 MONTPELLIER, FRANCE; DUBLIN, IRELAND; PORTLAND; SAN FRANCISCO

WHAT IS IT?
High capacity transit (HCT) is defined by its function: 
to carry high volumes of passengers quickly and 
efficiently from one place to another. Other defining 
characteristics of HCT service include the ability to 
bypass traffic and avoid delay by operating in exclu-
sive or semi-exclusive rights-of-way, faster overall 
travel speeds due to wide station spacing, frequent 
service, transit priority street and signal treatments, 
and premium station and passenger amenities. 

The transit modes most commonly associated with 
high capacity transit include:
•	 Light rail transit (LRT) – light rail trains operat-

ing in exclusive or semi-exclusive right-of-way 
•	 Bus rapid transit (BRT) – high-end vehicles with 

sculpted exteriors and interior amenities, regular 
or advanced, bus vehicles operating primarily in 
exclusive or semi-exclusive right-of-way

•	 Rapid streetcar – streetcar trains operating pri-
marily in exclusive or semi-exclusive right-of-way

•	 Commuter rail – heavy rail passenger trains 
operating on exclusive, semi-exclusive or non-
exclusive (with freight) railroad tracks

•	 Monorail – train cars operating on a single track 
system in fully exclusive right-of-way 

Some cities and regions, including Seattle, use the 
term intermediate capacity transit to talk about urban 
transit modes that have some features of HCT service 
but do not operate in fully exclusive right of way and/
or do not operate with high capacity vehicles such as 
multicar trains. As in many areas, there is a blurring 

of terminology and transit product.  This section 
emphasizes the need to pay attention to what the 
transit service and design deliver (the product), not 
just the name we give that product.

The distinction between urban streetcars – smaller 
trains operating in mixed-traffic with limited priority—
and light rail transit, which is typically developed using 
exclusive rights-of-way, has been blurred in many 
European cities that have taken an integrated ap-
proach, combining the best attributes of each. These 
European street tram systems, which have been 
constructed in places like Lyon and Nantes, France; 
Dublin, Ireland; and Hanover, Germany over the past 
few decades, use larger vehicles with the sleek styling 
of a modern streetcar, but capacities comparable 
to a light rail train. They operate in street-running 

dedicated rights-of-way with traffic priority on urban 
streets and also stress urban integration and the 
placemaking value of rail transit investments. 

Light rail can operate in a fashion similar to a 
streetcar in mixed traffic or, on the other end of the 
spectrum, like a completely grade-separated rapid 
metro service; the lines between the two are often 
blurred.  Light rail operating with at-grade intersec-
tion crossings, as it does on Martin Luther King 
Boulevard in Southeast Seattle, is more similar to a 
mixed flow streetcar, while light rail operating in fully 
exclusive, grade-separated right-of-way is very similar 
to a heavy rail system like BART in the San Francisco 
Bay Area.



7-8  Seattle Transit Master Plan Briefing Book

WHY DO IT?
Urban transit users have a variety of travel options, 
including driving, bicycling, walking, or taking transit. 
Each mode offers advantages, depending on pas-
sengers’ circumstances. Most transit users do not 
expect transit to get them to their destination faster 
than driving, but they find benefits that make transit a 
desirable option. 

In order for transit service to be effective, transit 
speed and access (meaning spacing of stops as well 
as vertical movements for grade separated transit 
services) must be balanced. In the case of high 
capacity transit, access is typically concentrated in a 
few stations that are spaced far apart; in exchange, 
the service is able to achieve higher travel speeds, 
shorter travel times, and better on-time performance. 
In these cases there is greater need for good access 
to stations by bike, foot, local bus, or automobile. 
There is a direct tradeoff between station spacing and 

operating speed; lines with fewer stops experience 
less delay but require people to travel farther to reach 
them. 

Several cities in the U.S. and Europe have imple-
mented streetcar or light rail systems that run both 
on separated rights-of-way and in mixed flow traffic, 
depending on the location on the line. 

San Francisco’s Muni Metro system is largely based 
on historic streetcar lines and operates in various 
rights-of-way ranging from subway to surface streets 
in mixed flow traffic.

Dublin, Ireland has integrated light rail into its histori-
cal context. Launched in 2004, the LUAS (Irish for 
“speed”) system had provided over 50 million trips 
by the beginning of 2007 and was running a financial 
surplus.  In 2009, LUAS provide 25.4 million trips in a 
single year, down slightly from its peak of 27.3 million 
trips in 2008. This decline is attributed to economic 
recession.  The management agency, RPA, continues 
to maintain a financial surplus from operation of the 
light rail system.

Source: Nelson\Nygaard

LUAS in Dublin operates in street-running, dedicated 
lanes in very tight quarters.
Source: SDG
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Montpellier, France, has a street tram network consisting 
of two lines and several parking facilities. Touted as one of 
the most stylish public transport systems in the world, with 
highly decorated cars, it is the busiest street tram system 
in France, carrying over 100,000 passengers a day. It uses 
a street-running dedicated right-of-way through the dense 
urban core to the outer suburbs.

The Metropolitan Area Express (MAX) in Portland, 
Oregon, claims the fifth highest ridership among light rail 
systems in the United States and is the country’s most 
ridden stand-alone light rail system. (The busiest light rail 
systems—those in Boston, San Francisco, Los Angeles 
and Philadelphia—are integrated with heavy rail subway 
networks.) MAX carried 107,400 daily passenger trips 
(weekdays) in 2008 and has seen ridership as high as 
118,200 per day during peak periods. In central Portland 
and Hillsboro, MAX trains run in street-running dedicated 
lanes on surface streets. Otherwise, MAX runs within its 
own right-of-way, generally either in street medians, along 
freeways, or on former freight railroad lines.

Where the tracks run along a street, intersections are 
generally controlled by traffic signals that give trains 
priority. Where the tracks occupy a completely separate 
right-of-way, level crossings are protected by automatic 
crossing gates. 

Sound Transit’s Central Link light rail, new in operation, 
provides a mix of operating environments. In downtown 
Seattle, it operates underground in exclusive right-of-way; 
in southeast Seattle it operates at grade along an arterial 
street. Central Link is a part of the city’s Urban Village 
Transit Network, providing fast connections between 
neighborhoods targeted for growth while aiding circulation 
through downtown. Additional light rail lines could provide 
both urban circulation and neighborhood connections 
within the city.

MAX Light Rail in Portland operates in a separate right-of-way outside downtown but in street-running 
dedicated lanes in downtown Portland and Hillsboro.
Source: Nelson\Nygaard

The Montpellier, France street tram provides 130,000 daily trips on a two line system. Two additional lines 
are planned or under construction.
Source: SDG
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HOW WELL DOES IT WORK?
Successful transit services deliver safe, comfortable, 
reliable service to passengers in a manner that 
pleases existing customers and attracts new custom-
ers. To the degree that a transit system or line can 
implement key elements of HCT (or intermediate 
capacity transit), it will be more successful at attract-
ing and retaining ridership. These factors include: 
•	 High frequency so that the rider does not need a 

schedule
•	 A long daily span (18 hours is optimal)
•	 Widely-spaced stops (1000 feet or more)
•	 A high-quality customer experience (large 

windows, tall ceilings, clean environment on 
vehicles, real-time information, clean station 
areas, covered waiting areas at stations)

•	 Mixed land uses concentrated within walking 
distance of stations

•	 A dedicated right-of-way for as much of the 
route as possible

Both bus and rail systems designed to include these 
features typically enjoy high ridership and lead to 
better land use decisions, with more investment in 
areas served by these systems.
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7 BEST PRACTICES
Transportation Land Use Linkages

 VANCOUVER, BRITISH COLUMBIA

WHAT IS IT?
Vancouver, British Columbia has nearly doubled 
its downtown population in less than two 
decades, sustainably accommodating regional 
growth while creating new, highly livable neigh-
borhoods. This change is due to progressive land 
use policies coupled with supportive transporta-
tion policies.

WHY DO IT?
If planning for smart growth is to succeed, poli-
cies must include a transportation component 
that not only prioritizes sustainable modes of 
transport, but, to some extent, restricts accom-
modation for automobiles.

HOW WELL DOES IT WORK?
The broad strokes of the so-called “Vancouver 
model” are well known to American planners: 
develop dense, mixed-use and walkable neigh-
borhoods in and around downtown. Many of 
the details of Vancouver’s approach to land use, 
however, are less understood—including the 
relationship between land use and transporta-
tion policy.

Vancouver’s “Living First” policy, adopted in 
1991 as part of the Central Area Plan, rezoned 
8 million square feet of space from commercial 

to residential use; since the policy was imple-
mented, the population of the downtown 
peninsula has risen from 47,000 to 88,000 (in 
the 2006 census). However, former planning 
director Larry Beasley has explained that  
the policy’s success “is not just the result of 
favoring housing and changing the zoning to 
allow it to happen. Nor is it just the result of a 
vibrant market...The first principle has been to 
limit commuter access into downtown and let 
congestion be an ally in a household’s profound 
first decision to live downtown or in the suburbs.  
Walking, biking, and transit get priority for both 
space and spending.”1

“Vancouver,” writer Trevor Boddy has further 
explained, “is the only major city in North 
1 “Living First” in Vancouver, American Planning Association’s Zoning 
News April 2000

America without a single freeway within its 
boundaries. Citizen activism in the late 1960s 
saved Gastown and Chinatown by stopping a 
roadway with the Orwellian name of the ‘East 
Downtown Penetrator,’ followed by significant 
investment in elevated rail public transit.”2 

The growth of the SkyTrain system has helped 
Vancouver’s downtown peninsula—which is 
connected to the rest of the city only by a 
narrow bottleneck that might otherwise be 
choked with traffic—to remain a major civic and 
commercial center, with 10% growth in employ-
ment between 1991 and 2001, even as outlying 
areas have continued to grow. (Downtown 
growth may have mitigated suburban sprawl, but 
the entire region is growing rapidly.) The share 

2 http://uskyscraper.blogspot.com/2005/09/vancouverism.html
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of downtown trips made by car has remained 
relatively constant and even declined: from 46% 
of all trips in 1994, auto mode split had fallen to 
40% by 1999. In 1999, transit accounted for 28% 
of all trips and walking accounted for 31%.

With so much residential growth downtown, 
trips into and out of the core are increasingly 
less important than trips within the downtown 
peninsula. Morning peak trips entirely within 
downtown increased from 18% of all downtown 
trips in 1974 to 21% by 1996; These trips were 
expected to reach 27% by 2021. While trips to 
downtown destinations from outside downtown 
were expected to grow by 18% by 2021, trips 
within downtown were expected to grow by 
64%.

To accommodate the continued growth 
of downtown, the city’s 2002 Downtown 
Transportation Plan built on the 1997 City of 
Vancouver Transportation Plan, which made 
explicit the following hierarchy of transporta-
tion priorities: pedestrians, bicycling, transit, 
goods movement, and private automobiles. The 
1997 plan also made clear that “(o)verall road 
capacity to the downtown will not be increased 
above the present level.” In the 2002 plan, a 
“Pedestrians First” policy was established, and it 
was further noted that: 

“Over the next 20 years, the total number of 
trips to downtown will grow by 30%. Some 
kinds of trips will increase more than others. 
Commuter trips on foot and bike are expected 
to double. Rush hour transit use will rise by 50 
to 60%. Car and truck trips are projected to stay 
about the same.” 

The plan anticipated doubling the total length 
of bike lanes downtown, on top of a twofold 
increase between 1994 and 1999. It projected an 
85% increase in transit trips within downtown 
during the morning rush hour, accommodated 
by local bus routes. It also projected that rail 
would accommodate 90% of all new non-walk 
and bike trips into downtown. The total number 
of commercial parking spaces per employee, 
meanwhile, was expected to drop from 0.44 in 
1990 to 0.32 by 2021.

With congestion declining, the plan projected 
a 3% increase in average vehicle speeds, with 
average transit speeds increasing by 14%.

Criticisms of Vancouver’s downtown transporta-
tion policy have focused on its land use policy: 
with housing prioritized over offices and limited 
remaining space for commercial growth, down-
town is becoming something of a “bedroom 
community” with increasing numbers of com-
mute trips from downtown to outlying jobs.

Since the 2002 plan, the city has taken ad-
ditional steps toward a sustainable long-term 
transportation policy. In 2006, the South Coast 
British Columbia Transportation Authority, or 
TransLink, implemented a parking tax on all non-
residential properties of $0.78 per square meter. 
A “demonstration” streetcar line between the 
Olympic Village Canada Line subway station 
and the popular Granville Island shopping area 
opened in time for the 2010 Winter Olympics; 
it is the first phase of a greater downtown 
network.  The Canada Line, the latest install-
ment of TransLink’s driverless metro system, 
opened between the airport and downtown 

just before the Olympic games. The Olympic 
Village area itself is now being redeveloped into 
a neighborhood and will be the first community 
in Canada to offer car-share vehicles throughout 
its entirety. The Southeast False Creek Plan 
forecasts that 60% of all trips in the area will be 
made without a car and that the neighborhood 
will generate 25 to 50% less greenhouse gas 
emissions than similar urban districts.

For information about density and appropri-
ate transit modes, refer to the Mode Analysis 
section.

A graceful mix of density and open space improves livability 
and encourages residents and visitors to make full use of 
the city.
Image from Flickr user Duane Storey

Well-marked bicycle routes improve navigation by bike and 
indicate to drivers the multimodal nature of the street.
Image from Nelson\Nygaard
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7 BEST PRACTICES
Local Government Standards for Transit Agencies

 OAKLAND, CALIFORNIA

WHAT IS IT?
While most everyone agrees that quality transit 
service is a critical element to a world-class city, often 
the city itself is not responsible for the implementa-
tion of transit service.  Some cities have relatively 
little input into transit operations within their borders, 
as the transit operator responds to a broader con-
stituency. An explicit set of city standards for local 
transit service is one tool that can help to ensure that 
local transit is provided in a manner that is consistent 
with a city’s overall mobility goals.

The City of Seattle has UVTN performance measures 
(see section 4 of this briefing book) that evaluate 
the quality of transit service from the perspective of 
a transit rider, e.g., service frequency and reliability, 
and passenger load. These indicators contrast with 
traditional measures from the perspective of a transit 
agency, such as riders per hour.

 

WHY DO IT?
While transit agency staff and board members should 
ideally work in close cooperation with representatives 
of the local jurisdictions they serve, the reality is often 
different. While the worst-case scenario is an adver-
sarial relationship, the more common circumstance 
is a simple lack of coordination. Policy guidelines can 
clarify a city’s positions on transit service and serve 
as a tool for reference in policy making and project 
design as well as provide leverage in negotiations.

HOW WELL DOES IT WORK?
Transit service in Oakland, California, is primar-
ily provided by the Alameda-Contra Costa Transit 
District, or AC Transit. AC Transit is a regional district 
with an elected board. Meanwhile, Oakland, with 
approximately 400,000 residents, is the largest city 
served by AC Transit but has no direct representation 
within AC Transit.

Since 1993, AC Transit has been planning a Bus Rapid 
Transit (BRT) line that would operate within the cities 
of Oakland, Berkeley, and San Leandro and entail 
major reconfigurations of arterial streets and transit 
service within the corridor, culminating in a Draft 
Environmental Impact Statement/Report (DEIS/R) 

released in 2007. The three cities are currently 
developing a Locally Preferred Alternative (LPA) to be 
studied in the Final Environmental Impact Statement 
(FEIS).

In developing its LPA, City of Oakland staff drafted a 
policy framework addressing design and operational 
elements of the project within Oakland. The hope 
is that these policies will provide design standards 
for the AC Transit BRT project and maximize the 
benefit of the project to the city. The policies are the 
beginning of a multimodal performance management 
system that can be used to evaluate all projects, 
transit and other modes.
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These guidelines are still under development, and in 
many ways are directly related to the BRT project. 
However, they provide an example of a set of policies 
that can be enforced by a city to influence mobility 
for all types of travel within its boundaries. Oakland’s 
draft policies are included below:

Transit
•	 Transit-only lanes located in centers of roadways 

should be physically separated from mixed-flow 
lanes, using barriers such as mountable curbs, 
medians, or other positive separations to reduce 
violation rates.

•	 Stops should be located based on maximizing 
transit connectivity and direct access to major 
transit trip generators.  Where it is necessary to 
shift the locations of stops from their “optimal” 
locations, they should not be located more than 
500 feet away.

•	 All BRT stops should feature raised platform 
areas enabling level boarding of buses, regard-
less of whether a transit lane is provided.

•	 All BRT stops also used by other transit services 
should be at least 120 feet in length.

•	 All BRT stops should be equipped, at minimum, 
with a “baseline” package of amenities including 
no less than two shelters, with benches; digital 
displays of real-time arrival information; fare 
machines; route and system maps; garbage bins; 
ADA-standard wheelchair ramps and truncated 
domes along edges of platforms; and signage, 
clearly visible to riders aboard buses, identifying 
the stop location. In addition, stops located in 
medians should feature fences and platform 
“taper” areas designed to discourage jaywalking.

•	 Stops should be located on the far sides of 
intersections.

•	 Sidewalk stops should be located on “bulb-out” 
extensions, allowing buses to stop directly 
in their path of travel. This policy should be 
applied regardless of whether a dedicated lane is 
provided.

•	 BRT stops, when combined with local service, 
should be located no less than 1,000 feet and no 
more than 2,000 feet apart.

•	 Any restrictions on vehicle circulation should not 
require realignment of transit routes.

•	 Where stops in one direction are not visible 
from the nearest stop in the opposite direction, 
clear and prominent signage should be displayed 
along a high-quality pedestrian path between 
the stops.

•	 To the extent possible given design specifica-
tions (e.g., 13-inch-high platforms), median 
transitways should be designed to accommodate 
other transit services, including paratransit 
services. In some locations, it may be desirable 
to allow taxis to use transitways for travel but 
not for stops. Curbside transitways in neighbor-
hood commercial districts must accommodate 
delivery vehicle access to sidewalk “cutout” 
loading spaces.

•	 The following hierarchy of transit rights-of-way 
should be applied (starting with the most 
desirable basic configuration):  transit-only lanes 
in the center of the roadway that are physically 
separated from traffic; center lanes separated 
from traffic by pavement treatments; outside 
lanes adjacent to curbs; outside lanes between 
travel and parking lanes; mixed-flow lanes.

•	 Where it is not possible to provide dedicated 
rights-of-way for transit, or where needed for 
additional speed and reliability improvements, 
alternative treatments designed to reduce delay 

should be strongly considered. These include 
“queue jumps” consisting of transit-only lanes 
for a short distance in advance of intersections, 
as well as transit-only signal phases; consolida-
tion of BRT stops; alternative alignments; and 
improved signal priority.

Pedestrians
•	 Within reason, stops should be easily accessible 

to pedestrians approaching from all directions. In 
some cases, this may mean extending a platform 
to a point adjacent to a nearby corner in order 
to provide direct pedestrian access from the “far 
end” of the platform.

•	 Where transit or private vehicles would operate 
in the curbside lane, and where parked cars would 
not provide a “buffer” protecting pedestrians 
on the sidewalk, lanes should be at least 14 feet 
wide and trees, planted strips, street furniture, or 
bollards should be located along the curb.

•	 Where existing crosswalks must be removed in 
order to ensure safety or reduce transit delay, a 
marked crossing of the street must be provided 
no more than one block away. If this crossing 
bisects a raised median, a level “cut” should be 
made in the median in order to allow wheel-
chairs and bicycles to cross at grade. (Note that 
this policy may be adjusted based on provisions 
of the City of Oakland Pedestrian Master Plan.)

•	 Where existing sidewalks must be narrowed, a 
clear space for pedestrians outside the “door 
zones” of adjacent buildings and parked cars 
must be provided no less than three feet wide. 
This space must also be free of street furniture. 
Effectively, sidewalks should be no less than nine 
feet wide from inside edge to curb.
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•	 If possible, universal design principles of ac-
cessibility should be applied. Americans With 
Disabilities Act requirements should not be 
viewed as optimal design but as baselines.

•	 All crosswalks should be as visible to motorists 
as is reasonably possible, featuring at minimum 
white “ladder” or “zebra” markings.

Cyclists
•	 In order to reduce the potential for conflicts 

between bicyclists and motorists where Class 
II bicycle lanes end and cyclists are forced to 
merge into traffic, City of Oakland staff should, 
based on further discussion and consultation, 
develop a minimum length for Class II on-street 
lanes. Where this length cannot reasonably be 
achieved, it might be preferable to provide an 
extra-wide (14-foot or more) travel lane instead.

•	 Where Class II bicycle lanes cannot be provided, 
alternative design solutions such as bicycle 
boxes or alternative routes should be strongly 
considered.

•	 Bicyclists should be legally allowed in outside 
transit lanes and, in order to safely accommo-
date them, lanes should be at least 14 feet wide.

Autos
•	 Where significant reductions in parking supply 

are necessary—particularly in neighborhood 
commercial areas—parking demand manage-
ment strategies should be considered in addition 
to more limited mitigation measures such as 
replacement parking and conversion of unme-
tered spaces to metered use. A broad range of 
Transportation Demand Management (TDM) 
measures is available. Illustration of existing conditions (top) and proposed BRT operations (bottom) at the location of 

proposed Temescal Station (49th St. at Telegraph Ave.).
Source: FMG Architects and Cambridge Systematics

EXISTING

PROPOSED
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•	 Wherever possible, existing options for vehicular 
circulation should be maintained.

•	 Where significant amounts of traffic might be 
diverted into residential neighborhoods, mea-
sures to calm traffic should be considered.

•	 Where transit lanes would be located along 
the outside of roadways in neighborhood 
commercial areas or other locations where 
double-parking is prevalent, design measures 
to discourage double-parking, such as colored 
treatment of transit lanes, should be considered.

•	 Emergency vehicle access to transit lanes should 
be a design priority.

Multimodal
•	 Mobility should be measured in terms of “ag-

gregate delay”—the total difference between 
travel time in freely-flowing, uncongested traffic 
and actual travel time including both motorists 
and transit users—and not simply in terms 
of vehicular level of service, which does not 
distinguish between a single-occupant car and a 
full bus.

•	 Capacity should be measured in terms of “per-
son throughput”—the number of people that a 
particular road segment carries over a specified 
period of time—and not just vehicle throughput.

•	 Benefits and impacts related to emissions 
reduction, land use, and other elements of 
sustainability and safety should, to the extent 
possible, be quantified and taken into account in 
design development.

Urban Design
•	 To the extent that they would not interfere 

with transit operations, taxis should be allowed 
access to transit lanes. 

•	 In neighborhood commercial corridors where 
transit lanes would be located adjacent to the 
curb and where there would be no curbside 
parking, it might be necessary to provide 
“cutout” loading bays and to allow delivery 
vehicles access to transit lanes in order to reach 
loading spaces.

•	 While the BRT project is primarily a transit 
project, and budgetary concerns may prevent 
extensive reconstruction, redesign of rights-of-
way presents opportunities to address “building 
face-to-building face” landscaping and other 
issues.

•	 Any landscaping removed by the project should 
be replaced in some form, preferably within 
the immediate area. Sidewalk elements may 
be substituted for lost landscaping located in 
medians.

•	 In addressing access to neighborhood business-
es, it is important to bear in mind that reductions 
in parking supply may be offset or negated by 
increased availability of transit.

These policies are intended as guidelines that would 
still allow for negotiation to occur when it is not 
possible to meet all of the thresholds for all modes.  By 
providing these policies to the transit agency, the City 
of Oakland is able to point to something concrete that 
will be adopted by the City Council to guide AC Transit 
in the final design. The policies, which will be publicly 
vetted, also provide assurance to residents and busi-
nesses that the city has considered Oakland’s overall 
mobility and other needs in its work with AC Transit.
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7 BEST PRACTICES
City-Based Transportation Demand Management Strategies

 BOULDER AND CAMBRIDGE

WHAT IS IT?
A number of cities have implemented transportation 
demand management (TDM) ordinances that use 
regulatory and incentive-based strategies to reduce 
impacts from drive-alone auto trips. TDM strategies 
are an important compliment to transit service 
and can help to generate ridership by: subsidizing 
transit passes, increasing transit pass distribution 
through employers, improving access to information 
about transit services, and implementing parking 
management and pricing programs that discourage 
drive-alone travel.  

WHY DO IT?
TDM strategies are inexpensive relative to infrastruc-
ture investments. Comprehensive ordinances can 
result in significant reductions in drive-alone mode 
share, traffic congestion, emissions, and collision 
rates, as well as in demand for parking, thereby allow-
ing valuable space to be transferred to other uses.

HOW WELL DOES IT WORK?
Boulder, Colorado
Between 1995 and 2005, the drive-alone rate for 
Downtown Boulder workers fell by more than 
one-third, while the mode share for transit more than 
doubled.

Boulder’s experience with TDM dates back to 
1970, when the Central Area General Improvement 
District (CAGID) was established. The CAGID is a 
30-block district in downtown Boulder that operates 
nine off-street parking facilities and 875 on-street 

metered parking spaces.  In coordination with the 
Downtown Management Commission, CAGID offers 
all full-time employees in downtown Boulder an 
EcoPass, which allows unlimited use of local transit.  
Subsidy for the EcoPass program comes from parking 
meter revenues.  Boulder’s downtown parking 
policies are premised on the notion that “park-once” 
spaces should be provided around the periphery of 
downtown, rather than spaces attached to individual 
businesses.
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The city of Boulder employs a number of TDM strategies within the CAGID area:
•	 There are no minimum parking requirements for non-residential developments. 

Developers who choose to build little or no parking can purchase permits for 
spaces in public lots for resale to employees. As of 2006, these permits cost 
$852 per year for garage spaces and $536 per year for spaces in surface lots, 
representing a substantial discount over construction costs for structured 
parking. Parking meter revenue is used to provide employee benefits including 
free universal transit passes, or Eco-Passes, available to all downtown employ-
ees (which CAGID is able to purchase in bulk at deep discount from RTD), a 
guaranteed ride home program, ride-matching services, bicycle parking and 
other amenities.

•	 Because meter revenue is reserved for use by CAGID, there is a strong incen-
tive to provide additional curbside metered spaces, which offer valuable short-
term parking for retail customers. Downtown businesses can bulk-purchase 
meter tokens or validated stamps for their customers.

Additionally, the city has experimented with reduced and more flexible parking 
requirements for new developments in mixed-use districts outside of the CAGID 
area. A single parking requirement for all non-residential uses offers flexibility for 
office space to be converted to use as a restaurant, for an example, without trigger-
ing requirements for additional parking.

The success of Boulder’s approach to TDM is reflected in the growth of downtown’s 
centerpiece, the Pearl Street pedestrian mall, which has been significantly expanded 
in recent years. A mixed-use area adjacent to the Mall was established in the 1980s 
but did not experience significant development until parking requirements were 
reduced in 1997.

The success of the policies is also reflected in the steep reduction in rates of 
driving downtown, accompanied by a major increase in transit use. City staff have 
noted the development of an Eco-Pass “culture,” with close to five in six downtown 
workers participating in the program and transit mode share among participants of 
40%, which is higher than the mode split for solo driving. About half of downtown 
employees now live within two blocks of a transit stop, and the additional parking 
that would be required to accommodate all transit users has been estimated at 
close to 4,400 spaces.

SKIP is one of several branded frequent bus lines operating in Boulder.
Source: Nelson\Nygaard
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Cambridge, Massachusetts
Cambridge’s Parking and Transportation Demand 
Management (PTDM) Ordinance, adopted in 1998, 
requires that developers reduce the drive-alone rates 
for new developments to 10% below the average 
for the census tract in which their project is located. 
Within two years of adoption, citywide drive-alone 
rates had declined even as the state of Massachusetts 
experienced an increase in solo driving.

The ordinance applies to new and expanding com-
mercial, educational, and religious developments with 
more than five parking spaces. Developments with 5 
to 20 spaces must apply three trip reduction mea-
sures. Developments with more than 20 spaces must 
complete a TDM plan to be reviewed annually. All 
developments subject to annual review must reserve 
10% of parking spaces for high-occupancy vehicles 
and must construct parking for bicycles equivalent to 
10% of the parking supply for autos. Developers who 
fail to implement these measures can be fined; in a 
worst-case scenario, their parking facilities may be 
shut down by the city. 

Cambridge has many more cyclists than other parts of the Boston metro area.
Source: Nelson\Nygaard

Bike infrastructure such s this planned separated bike lane in Cambridge complement its 
PTDM ordinance by providing safe and reliable alternatives to driving.
Source: Nelson\Nygaard

National data and logic would suggest that in a more 
or less built-out city, an ordinance that addresses 
only new developments would have limited effective-
ness. However, between 1990 and 2000, Cambridge 
experienced a reduction in its drive-alone rate of 
approximately 6% for residents, 1% for employees, and 
23% for those who both live and work locally. Over 
the same period, the state saw a 2% increase in its 
drive-alone mode share.
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7 BEST PRACTICES
Congestion Pricing

 SINGAPORE, LONDON, STOCKHOLM

WHAT IS IT?
Congestion pricing uses electronic transponders 
in vehicles, database-linked cameras, and other 
barrier-free means to charge drivers as they enter 
heavily congested parts of the city. Congestion pricing 
programs can charge varying fees based on different 
tiers that factor in complementary benefits (those 
in addition to congestion relief) or address equity 
concerns. London, for instance, offers exemptions for 
electric cars, while other systems include allowances 
to address perceived inequities in the pricing system 
(e.g., pricing caps or reductions for downtown resi-
dents, persons with disabilities, low-income travelers, 
etc.). These systems work well in combination with 
public transit and can be used as a source of funding 
for improved public transit systems. 

WHY DO IT?
Congestion pricing reduces congestion by offering 
an economic incentive to take transit or other 
non-auto means to enter central business districts. 
Traffic congestion in central districts degrades transit 
performance, delays emergency response vehicles, 
impedes the movement of goods, and costs residents 
in lost time and excess fuel usage. Congestion pricing 
can reduce vehicle miles traveled (VMT), an important 
contributor to global climate change, air pollution, 
and other congestion-related problems including 
negative impacts on the city’s economic competitive-
ness resulting from reduced access.  While it may 

seem counterintuitive, cities that have implemented 
congestion pricing have actually improved access to 
downtowns by balancing travel to more spatially ef-
ficient modes. In some cases, this also benefits goods 
movement, an industry that places high value on time.  
Congestion pricing can also provide a revenue stream 
to be used to improve transit service and enhance 
non-drive alone modes.

HOW WELL DOES IT WORK?
A number of European and Asian cities have success-
fully implemented cordon pricing, or tolls, to charge 
drivers when entering entire subareas of cities. 
These comprehensive programs limit travel to, and 
congestion within, large geographic areas, not just 
along highway corridors. Similarly, parking pricing can 
provide some of the benefits realized by full conges-
tion pricing but often are limited to publicly owned/
controlled facilities, limiting results.  Several success-
ful congestion pricing programs are noted here.

Facts and Results from 
the Stockholm Trial

What is it that has been evaluated? 
A programme of evaluation was designed in 
consultation with the National Road Adminis-
tration Vägverket, the County Council’s Regional 
Planning and Traffi c Offi ce, Stockholm Trans-
port, specialist independent consultancies, 
various research institutes and some of the city 
administrations. The areas evaluated include:

• County residents’ travel habits 
• Car traffi c 
• Public transport 
• Pedestrian and cycle traffi c 
• Environmental and health effects 
• Traffi c safety 
• Distribution effects 
• Business and the regional economy 
• Social cost-benefi ts
• Knowledge of, and attitudes to, the 
 Stockholm Trial

Who carried out the measurements? 
Measurements of air quality, noise and traffi c 
fl ows, conducted earlier by the City of Stock-
holm Environmental and Health Administra-
tion, the City of Stockholm Traffi c Offi ce, 
Stockholm Transport and the National Road 
Administration, have been used as far as 

possible. In other areas, measurements have 
been made specifi cally for the trial, for example 
extra measurements of traffi c fl ows, journey 
times, travel patterns and effects on business 
life. These have been carried out by different 
consultancies specialising within each fi eld, e.g. 
Trivector, Transek, SWECO, ÅF, the Retail and 
Wholesale Trade Research Institute and Inregia.

How are the results reported? 
The results and analysis from the different 
individual studies and projects have been 
presented in reports as they were completed. 
They have been presented in a comprehensive 
report in which a group of experts have made 
an overall assessment of the effects of the 
Stockholm Trial.

The Congestion Charge Secretariat has also 
reported real fi gures each month for car traffi c, 
public transport, usage of park-and-ride facilities, 
an index from trade turnover in the inner city, 
cycle traffi c as well as questionnaire returns on 
how county residents view the traffi c situation 
and the urban environment. The expert group 
has, at the same time, presented a comprehen-
sive analysis of the past month.

Facts about the Evaluation 
of the Stockholm Trial 

Further information, and all the evaluation reports can be 
found on www.stockholmsforsoket.se
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Singapore
In 1975, Singapore was one of the first places to 
implement congestion pricing though an area licens-
ing system (ALS) that required drivers to purchase a 
sticker to drive into the core of the city. The ALS was 
very effective in reducing traffic and has since been 
enhanced and expanded. In 1998 the paper-based 
license was replaced by radio frequency identification 
(RFID) tags that use differential pricing—pricing that 
varies by time of use—on more routes. Studies have 
shown that traffic volume on weekdays entering the 
restricted zone has dropped between 20 and 24%, 
while average traffic speed has increased from 30 to 
35 km/hr to 40 to 45 km/hr. 

London  
London has the most ambitious congestion pricing 
program to date, and it provides a success story for 
congestion pricing advocates1. Drivers are charged 
a fee for crossing into the central business district 
(CBD) by any route and can pay by internet, at retail 
outlets, in booths, and via cell phone. 

The system is enforced by over 400 video cameras 
around the city. This system is much more compre-
hensive than previous programs, and requires no 
long-term commitment or investment on the part 
of the driver. Transport for London (TfL), the local 
government body responsible for most aspects of 
transportation in the London region, has found that 
congestion has fallen by 22%.  In addition, waiting 
times for bus service fell 30% in the first year and 18% 
in the second year, despite a 37% increase in ridership.

1  Central London Congestion Charging, Impacts Monitoring, Fourth 
Annual Report, June 2006 The Stockholm Trials (www.stockholms-
forsoket.se)

LONDON
The London congestion pricing program has been 
in place since the beginning of 2003, covering a 
10-square-mile zone of central London. The zone 
is approximately one-eighth the size of the City of 
Seattle. Congestion fees are charged between 7:00 
A.M. and 6:30 P.M. Mondays through Fridays, except 
on public holidays. There is a flat fee of £8 ($15) per 
day for entering, exiting, or driving within the zone if 
the fee is paid by 10:00 P.M. on the same day. There 
is an additional surcharge of £2 if the fee is paid 
between 10:00 P.M. and midnight. Late payment fees 
are charged immediately after midnight, and amount 
to £50 for the first 14 days, £100 for the following 14 
days, and £150 thereafter. Vehicles with three or more 
outstanding penalty fees may be booted or towed; 
this policy is effective across the entire Greater 
London area. The congestion charge can be paid in 
advance or on the same day in multiple locations.

Successes
Congestion has been reduced inside London’s zone by 
an average of 26% since the program’s introduction 
in 20033. Congestion is defined as the excess delay 
above what would be experienced under clear condi-
tions. London’s pre-congestion baseline delay was 
2.3 minutes per kilometer with 2005 figures showing 
an improvement to 1.8 minutes per kilometer. These 
reductions in travel times are a result of less traffic. 
Statistics from 2005 confirm a 17% drop in total 
traffic with a 31% decrease in potentially-chargeable 
vehicles in relation to equivalent pre-charging figures 
for 2002. From 2002 to 2005, the total number of 
car vehicle-kilometers driven fell 39%.

3  2006 TfL Annual Report

Stockholm
Following London’s example, Stockholm implemented 
a similar system in 20062. In this system, cameras 
record license plates and charge drivers without 
requiring driver action (this is similar to the system 
proposed for New York City). The cordon pricing 
system in Stockholm has shown initial success. Traffic 
in the central area has been reduced by between 
20 and 25%, and emissions from automobiles have 
decreased 14%. There was little increase in traffic on 
roads just outside the cordon.

North American cities
The use of high occupancy toll (HOT) lanes is wide-
spread around the U.S and Canada, though HOT lanes 
are not a tool for reducing congestion in a central 
area. The only two U.S. metropolitan areas currently 
using dynamic (variable) pricing are San Diego and 
Seattle. Dynamic pricing allows the congestion pricing 
system to vary prices based on time of day or in 
response to changing congestion conditions. Both 
San Diego’s I-15 express lanes and the SR-167 HOT 
Lane Pilot Project are located in the suburbs . There 
remains an opportunity for a U.S. city to take the lead 
in implementing dynamic pricing to reduce congestion 
and maximize benefits. 

2  Stockholms Stad (2006) Facts and results from the Stockholm 
Trial. Second Version - June 2006
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Road accidents have also decreased, with a net reduc-
tion of between 40 and 70 personal injury accidents 
per year. There is no evidence of adverse traffic 
impacts on roads surrounding the zone, and there is 
an overall pattern of slowly declining “background” 
traffic levels in inner London. London reduced 
greenhouse gas (GHG) emissions from road traffic 
by 16% within its congestion pricing area, lowered 
traffic, and improved transit and bicycle use. London 
estimates a 9% reduction in pedestrian injuries and a 
20% increase in bicycle trips.

Data revealed no significant impacts on business 
performance; recent economic activity saw a brief 
decline due to the July 2005 subway bombings, but 
retail and business profitability have since rebounded. 
Overall, the congestion zone appears to have a 
neutral effect on business. Surveys also indicate that 
78% of the charge payers are satisfied with the quality 
of service. 

Data on financial performance shows a net benefit 
from congestion pricing systems. The system gener-
ated net revenues of £90 million in 2004/05 and 
£122 million in 2005/06 (provisional figures), which 
are being spent largely on improved bus service 
within London. The increase in revenue between 
the two years can to a large extent be attributed 
to a fee increase from £5 to £8 in July of 2005. 
Interestingly, the 60% increase in daily fee seems to 
have contributed to only a 4% reduction in entering 
traffic, which is towards the lower end of Transport 
for London’s prior expectation. However, these results 
have yet to be confirmed. There are also additional 
public transport fares generated by those transferring 
to bus, Underground, and rail services. TfL estimates 
that these are on the order of £15 million per year, 
largely offsetting the additional costs of £20 million 

per year for providing additional buses.  The success 
in the central London charging zone has prompted a 
future western extension of the zone. 

Challenges 
London’s congestion pricing system, while successful, 
is not considered optimal for several reasons4:
•	 The fee is not based on how many miles a 

vehicle is driven within the charging area.
•	 The fee is not time-variable, that is, the fee is not 

higher during the most congested periods and 
lower during less congested periods.

•	 The fee does not vary by location. It would be 
more efficient to have higher rates on more 
congested roads.

•	 The system has relatively high overhead costs.
•	 Transit service (particularly the Tube) is crowded 

and unreliable, although this is changing as bus 
service improves and pricing revenue is used to 
upgrade the system.

4 Todd Litman, London Congestion Pricing: Implications for Other 
Cities, Victoria Transport Policy Institute (2006)

STOCKHOLM
Sweden’s capital, Stockholm, recently introduced 
congestion charging. The Swedish government and 
the City of Stockholm managed a seven month trial 
period of a congestion tax in Stockholm between 
January 3 and July 31, 2006. During this period, ve-
hicles entering or exiting any of the 18 control points 
into or out of the Stockholm inner city on weekdays 
between 6:30 A.M. and 6:29 P.M. were required to pay 
a congestion tax. A referendum on the permanent 
implementation of congestion charges held on 
September 18, 2006 succeeded with a 51.7% approval. 
The zone covering the city’s core is approximately 13 
square miles in size.

Reduction in Car Traffic
Source: The City of Stockholm, Facts about the Evaluation of the 
Stockholm Trial, http://www.stockholmsforsoket.se/upload/Hush-
all_eng.pdf.
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Vehicles are registered by cameras photographing the 
license plates, similar to the London system. Vehicles 
equipped with an electronic unit for direct debit pay-
ment are also identified through this means. Traffic 
flow is not affected as drivers are not required to stop 
or slow down when passing a control point. 

The cost per entrance or exit is $1.35, $2, or $2.70 
depending on the time of day. The maximum amount 
is charged during peak hours from 7:30-8:29 A.M. 
and 4:00-5:29 P.M. The maximum amount payable 
per vehicle per day is $8. Payment must be registered 
within 14 days of passage. Owners of vehicles that are 
not equipped with an onboard unit must pay the fees 
at local chain stores, via credit card, on the Internet, 
or through Internet banks. If the tax is not paid within 

the 14-day time frame, the vehicle owner will receive 
a reminder to pay the tax within four weeks, with an 
additional administration charge of $9.50. If the tax 
and fees are not paid within the four-week period, a 
new reminder is sent out with an additional $70 fee.

Exemptions
The following vehicles are exempted from the 
congestion tax:
•	 Emergency vehicles
•	 Buses with a total weight of at least 14 tons
•	 Diplomatic cars
•	 Taxis
•	 Motorcycles
•	 Vehicles registered abroad
•	 Military vehicles
•	 Cars that are equipped with technology for par-

tial or total operation using electricity, alcohol, 
or gas other than gasoline, and are registered as 
such at the Swedish Road Administration

•	 Owners of the following types of vehicles must 
apply for an exemption: 

 ̗ Mobility service vehicles with total weight 
below 14 tons

 ̗ Cars that are used by persons with a 
disabled person parking badge

Cost of Implementation
The Swedish government has budgeted $510 million 
to cover all the costs of implementation, including 
technology, transit improvements (such as 12 new 
express bus lines, expanded service for nearly 20 
other bus lines, and new bus stops), about 1,800 
new park-and-ride lots, information campaigns, 
and monitoring. The revenue from the congestion 
charge is approximately $8 million per month. If the 

congestion charge becomes permanent, it will yield 
a significant annual surplus of $75 million (after 
deduction for maintenance and operations). In other 
words, the system will be repaid in less than seven 
years. In addition, estimates of socioeconomic gains, 
due to shorter travel times, increased traffic safety, 
and improved health and environment, yield savings 
of $100 million annually.

Effectiveness and Impacts
Six months into the program the average traffic re-
duction across the control points between 6:30 A.M. 
and 6:29 P.M. was 22%, and nearly 100,000 vehicle 
trips per day has been removed from the roads. The 
reduction reached its peak during afternoon rush 
hours at 24%. Traffic reduction in the inner city was a 
bit lower than the average across the control points, 
showing a 15% drop in vehicle kilometers traveled. 
This indicates that individuals driving within the 
control points take advantage of the reduced traffic 
situation and drive more. Vehicle travel times dropped 
significantly within and around the inner city. The 
largest reductions were observed around the control 
points, where time spent in congestion was reduced 
by a third in the morning peak hour and by half in the 
evening peak hour. Public transport usage increased 
by 6% between the spring of 2005 and the spring of 
2006. The congestion trial is estimated to account 
for 4.5% of this increase, while increase in gas prices 
and other external factors cover the remaining 1.5%. 
A conservative estimate of the effects on personal 
injury accidents is 5-10% reduction within the zone. 

Increases in Travel by Public Transportation
Source: The City of Stockholm, Facts about the Evaluation of the 
Stockholm Trial, http://www.stockholmsforsoket.se/upload/Hush-
all_eng.pdf.
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7 BEST PRACTICES
Transit-Supportive Policies and Programs

 SAN FRANCISCO

WHAT IS IT?
The City of San Francisco has implemented a number 
of innovative transit-supportive policies and planning 
processes in recent years. These include:
•	 The Transit Impact Development Fee, a fee 

charged to non-residential developers in order 
to fund transit service necessary to offset the 
traffic impacts of their projects.

•	 The Transit-First Policy, which prioritizes transit 
and non-motorized modes in the development 
of city policies.

•	 The Transit Effectiveness Project, a compre-
hensive transit service audit and reorganization 
with a focus on identifying ways Muni, the 
city’s transit system, can provide better service 
and value.

•	 SFpark, a pilot program to implement and 
assess the benefits of market-based pricing of 
on- and off-street parking. New parking meters 
and sensors will report parking occupancy data 
to city staff, allowing monthly adjustment of 
meter rates on each block to achieve an 85% 
occupancy target or at least one open space 
per block.

WHY DO IT?
The Transit Impact Development Fee (TIDF) is a 
reliable source of operating and capital revenue for 
the San Francisco Municipal Transportation Agency 
(SFMTA), which operates San Francisco’s entire 

surface transportation network including the transit 
system, Muni. TIDF has generated about $120 million 
(including interest) since 1981. Originally a $5 per 
square foot fee on office developers in the downtown 
area, it was expanded in 2004 to encompass most 
non-residential projects citywide. Fees were also 
raised and indexed to inflation, and are now $9.07 or 
$11.34 per square foot depending on land use type. 

The Transit-First Policy, in effect since 1973, was 
recently expanded to include bicyclists and pedestri-
ans—serving a similar function to a Complete Streets 
policy (described in a separate Best Practices section) 
but with a greater emphasis on transit. The policy is 
routinely cited in planning and policy development 
processes and makes explicit the city’s preference for 
investment in sustainable modes of transportation 
over improvements for automobiles.

The Transit Effectiveness Project (TEP) developed 
recommendations to significantly improve both the 
productivity and utility of the Muni transit system 
by reallocating resources to better meet demand. 
The changes made as a result of the TEP include 
consolidating service onto “rapid” corridors where 
protecting transit speeds and increasing reliability will 
be paramount.

The SFpark program is designed to manage the 
pricing of parking dynamically, adjusting rates to 
demand. The anticipated benefits are more efficient 
use of parking; fewer drivers “cruising” in search of 
an open parking spot, thereby reducing congestion 
and double-parking; and flexibility for drivers including 
real-time parking availability information, longer time 
limits and payment by credit card.

A recent, ongoing pilot that diverts cars from Market Street has resulted in increased transit speeds and levels of bicycling. 
Transit vehicles and bicycles have been gaining priority over automobiles on Market Street in recent years.
Source: Nelson\Nygaard
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HOW WELL DOES IT WORK?
Transit Impact Development Fee (TIDF) 
The TIDF1 is a reliable, if relatively modest, source of 
revenue that takes advantage of the nexus between 
land-use development and demand for transit to jus-
tify an equitable “user fee.” In short, it recognizes that 
transit service adds significant value to development 
projects and recaptures at least part of that value. It 
also recognizes that auto traffic generated by new 
development has a significant negative impact on the 
speed and productivity of on-street transit services.

TIDF was originally conceived as a means of providing 
additional peak capacity for commuter-oriented 
service to the downtown commercial core. It was 
limited to office projects with a fee of $5 per square 
foot. Early in its history, a legal challenge to TIDF 
was unsuccessful.

Recognizing that downtown office projects were not 
the only development projects to require and benefit 
from additional transit service, the city expanded 
the program in 2004 to include most non-residential 
projects citywide. Elected officials implemented a 
two-tiered system of fees, with some uses charged $8 
per square foot and some $10 per square foot. 

The gap between “justified” and actual fees is a 
reflection of the program’s key limitation: if develop-
ers were to pay the full cost of providing additional 
transit service to their projects, many projects would 
no longer be economically viable. Unlike most 
impact fees, administrative costs and outlays have 
exceeded collections in many years. However, the 
program maintains a positive balance due to interest 
earned on the TIDF fund. Finally, as TIDF is limited 

1  TIDF: http://www.municode.com/content/4201/14131/HTML/
ch038.html

to non-residential uses, collections decline during 
development cycles driven by residential projects. 

Fees may be used to increase service hours or main-
tain the ratio between service hours and automobile 
and transit trips generated by uses subject to the fee, 
including both operating and capital expenses, as long 
as there is a reasonable connection to the impacts of 
development on transit. Expanding the fee beyond 
downtown office development to non-residential uses 
citywide allows it to be used for service outside of the 
peak period. Unlike other types of impact fees, there 
is no fixed time limit on use of fee receipts; however, 
the city conducts a five-year review, as required under 
state law2, that orders the city to issue “findings” 
about the program. These findings include certifying 
that unexpended funds do not exceed the amount 
needed to make the improvements for which the 
funds were exacted.

Transit-First Policy
The Transit-First Policy3 consists of 10 principles that 
seek to balance the “safe and efficient movement of 

2 California Mitigation Fee Act, http://ceres.ca.gov/planning/financ-
ing/chap4.html
3  Transit-First Policy: http://www.sfmta.com/cms/bcomm/3179.
html

people and goods” with promoting and prioritizing 
travel by public transit (including taxis and vanpools), 
bicycling, and walking. The third of these principles 
can be viewed as a summary of the overall policy:

Decisions regarding the use of limited public 
street and sidewalk space shall encourage the 
use of public rights-of-way by pedestrians, 
bicyclists, and public transit, and shall strive 
to reduce traffic and improve public health 
and safety.

The efficacy of the Transit-First Policy has been a 
subject of much debate in San Francisco. Some view 
the policy as an empty statement; indeed, the policy 
has no legally enforceable “teeth.” Nonetheless, it is 
routinely cited by policy makers in justifying decisions 
to prioritize sustainable transport over automobiles, 
such as in plans, development reviews, and allocation 
of constrained right-of-way. The City used the policy 
as leverage for its proposal to eliminate analysis of 
vehicular level of service from environmental review 
of development impacts in favor of more sustainable 
design standards and performance measures. A 
senior transportation planner for the City noted that:

The TIDF is one of several 
funding sources that San 
Francisco uses to fund transit 
capital improvements and 
operations.
Source: Nelson\Nygaard
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The Transit First policy of the City Charter rec-
ognizes that some short-term auto congestion 
is a predictable and unavoidable consequence 
of implementing Transit First policies, since 
mode shift will occur gradually as the transit, 
bicycle and pedestrian networks are improved. 
A measure of auto delay – auto LOS – is 
inconsistent with the Transit First policy for 
this reason. 

Since Transit First was enacted, the City of San 
Francisco has implemented a strict cap on parking 
in downtown office developments; replaced two 
elevated freeways with at-grade boulevards; and 
decided to treat parking shortages as a “social” rather 
than an “environmental” impact in permitting con-
struction of a one million-square-foot retail and office 
complex downtown with no new parking.

Transit Effectiveness Project (TEP)
The TEP4 was a two-year audit and redesign of Muni 
service that involved extensive data collection, out-
reach, best practices research and technical analysis. 
It was initiated in response to declining transit mode 
share in the city and costs increasing at a faster 
rate than revenue, driven in part by declining Muni 
operating speeds and reliability. The outcome was 
a set of recommendations, adopted by the SFMTA 
board, to deploy Muni resources more efficiently. The 
TEP recommended a dramatic reconfiguration of the 
route network, including eliminating underperforming 
or duplicative routes or segments; expanding service 
on the busiest, most productive routes; and making 
incremental capital investments to increase speed, 
reliability and productivity on key transit corridors. 
It also grouped routes into categories based on 
performance characteristics such as headway rather 
4 Transit Effectiveness Project, http://www.sfmta.com/cms/mtep/
tepabout.htm

These maps, the results of 
the data-driven TEP process, 
helped stakeholders and the 
public understand issues 
facing the Muni system. The 
top graphic shows the key 
transit corridors that carry a 
high concentration of Muni 
ridership, as well as stops 
with high and low ridership 
(useful in determining where 
combining closely spaced 
stops may be warranted. The 
bottom graphic illustrates the 
corridors that could benefit 
from speed and reliability 
improvements.
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than mode. “Rapid Network” routes, which make up 
less than 20% of the system but account for 75% of 
ridership, would be made at least 20% faster, allowing 
Muni to provide 20% more service to three-quarters 
of its riders at no extra cost.

Although the TEP resulted in improved reliability 
and implementation of some new routes and service 
improvements, it was criticized by some for its 
emphasis on productivity and a corresponding lack of 
concern for equity issues, in particular for its program 
of stop consolidation (combining closely spaced 
stops to improve operating speed and efficiency). 
Implementation has also been delayed by the current 
fiscal crisis. In fact, many TEP recommendations 
enacted to date have been service reductions; Muni 
planners drew on TEP proposals to reduce and 
eliminate service where such cuts would do the least 
harm. Muni is now moving forward with stop consoli-
dation in key corridors to improve transit speed and 
reliability.

SFpark
The SFpark pilot program, 80% funded by an Urban 
Partnership Program grant from the U.S. DOT, 
launched in the summer of 2010 and will continue for 
two years. The pilot includes 6,000 of San Francisco’s 
25,000 metered on-street parking spaces and over 
12,000 spaces in city-owned garages. The pilot phase 
of SFpark will run for two years starting summer 2010.

http://sfpark.org/about-the-project/project-timeline/
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7 BEST PRACTICES
Supporting Transit and Non-Motorized Travel Through Complete Streets 

 NEW YORK CITY

WHAT IS IT?
Since 2007, the New York City Department of 
Transportation, (NYCDOT) has reallocated hundreds 
of miles of right-of-way on the city’s streets, repur-
posing space for autos into public plazas, protected 
“cycle tracks,” and bus-only lanes.  The initiative, 
called “Sustainable Streets,” has established clear and 
detailed transportation policies aimed at improving 
transit and non-motorized access throughout the 
city.   The initiative is noteworthy for Seattle because 
several “complete streets” projects have been 
completed on a trial basis, as pilot programs, with 
lower costs and on an expedited timeline compared 
to permanent projects.

WHY DO IT?
“Complete streets” are designed to safely and 
sustainably accommodate all users, including transit 
riders, pedestrians, and cyclists.

HOW WELL DOES IT WORK?
While the street-redesign projects implemented by 
NYCDOT have received a great deal of attention, it is 
the process by which they have been implemented 
that may be most noteworthy. In most U.S. cities, even 
minor street design and transit projects require exten-
sive and time-consuming processes. Repeated rounds 
of public hearings, environmental reviews, and the 
occasional legal challenge can delay implementation 

and greatly increase costs. NYCDOT Commissioner 
Janette Sadik-Khan, however, has implemented proj-
ects on a trial basis, often using inexpensive materials 
that can be upgraded at a later date.  

This approach offers a number of advantages. First, 
projects can be implemented much more quickly 
and cheaply. Second, and perhaps more importantly, 
the public is able to experience rather than merely 
envision a design, in real time and in the real world. 
This allows for a certain amount of experimentation 
and presents opportunities to adjust and refine 
before infrastructure is put more permanently in 
place. It also allows poeple to grow accustomed to a 
redesigned space, which can allay the fears of an idea 
in the abstract or the human tendency to be wary of 
change. While many of these projects have been wildly 
successful, others have not been well received and 
have been removed.  

The NYCDOT approach has since been adopted 
by other cities including San Francisco, which has 
implemented a “Pavement to Parks” program to 
convert street space to pedestrian use.

The “pilot” approach is not without its critics. 
Implementing projects as pilots, they claim, is simply 
a way to bypass public process. However, the fact 
that certain contentious projects have been removed, 
including striped bike lanes in Williamsburg which 
drew concern from Hasidic community around the 
dress of cyclists, stresses the flexibility of low cost 
pilot projects.

Among the actual projects implemented by NYC DOT, 
three categories have attracted the most attention: 
pedestrian plazas and promenades; bicycle lanes, 
including “cycle tracks” separated from traffic; and 
bus-only lanes.
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The highest profile of the pedestrian projects has been 
conversion of a two-mile stretch of Broadway in Midtown 
Manhattan into “Broadway Boulevard,” a project described 
as “bypass surgery on the heart of New York.” The project 
has been implemented in phases, starting with conversion 
of two lanes of Broadway in the Times Square area to a 
pedestrian promenade and cycle track, alongside the curb. 
Pavement was treated with an epoxy application, planters 
were placed next to traffic and parking lanes, and inexpen-
sive benches, tables, and chairs were provided. The entire 
original project, along seven blocks of Broadway, cost just 
$700,000. The project has since been expanded to encom-
pass 36 blocks of Broadway between Columbus Circle and 
Madison Square, with full closures of Broadway and larger 
plazas at key locations, including Times Square. Broadway 
Boulevard is a pilot project; data on traffic congestion is 
being collected over a six-month period. Conversion of 
six-way intersections along Broadway to simpler four-way 
intersections with longer green signal phases is expected to 
reduce auto travel times by as much as 37% on northbound 
Sixth Avenue. The project is a public-private partnership, 
with business improvement districts (BIDs) contributing to 
maintenance.

Initial public reaction has been mixed, with concerns about 
the safety of placing tables and chairs next to travel lanes 
where there are no curbs, about traffic impacts, about the 
quality of temporary street furniture, and about the funda-
mental change in the nature of Times Square, which some 
say feels less vibrant since cars were removed. However, 
newspaper articles have reported that it remains impossible 
to find a seat in Times Square, despite all the new seating.  
The Broadway Boulevard project might be viewed as a 
simple response to popular demand: 356,000 pedestrians a 
day need the space more than 50,000 vehicles.

While Broadway Boulevard is the most visible of the proj-
ects implemented by NYCDOT, it is just one among many. 

Broadway BoulevardBroadway Boulevard
Manhattan, 2008

Broadway BoulevardBroadway Boulevard
Manhattan, 2008

BROADWAY BOULEVARD, MANHATTAN, 2008

Before

After
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Smaller pedestrian projects have been implemented 
throughout the city, and more than 180 miles of bike 
lanes have been added to its streets. On Ninth Avenue 
on the west side of Manhattan is a “cycle track” 
in which the parking and bicycle lanes have been 
reversed, with the bike lanes placed next to the curb 
and a painted median and landscaped islands placed 
between the bike and parking lanes. Meanwhile, along 
34th Street in Midtown and on Fordham Road in the 
Bronx, Select Bus Service now operates in dedicated 
curbside lanes. Unlike more expensive bus rapid transit 
projects in other cities, these projects have been 
implemented quickly and inexpensively by painting 
the lanes, separating them from traffic with reflective 
domes, and installing cameras for enforcement.

While the NYCDOT has successfully implemented 
several complete street projects that improve mobility 
for buses, it is important to note that New York City 
also has a fully developed subway system.  In Seattle, 
transit operates primarily on surface streets where the 
needs of other modes must be balanced with transit 
speed and reliability.  Due to geographic barriers and 
the resulting street network in Seattle, complete 
streets principles that accommodate all modes, may 
be infeasible and/or impractical in some corridors.  
In urban environments, transportation needs to be 
viewed as a multimodal system that balances user 
needs at various geographic levels ranging from the 
cross section of a specific street to neighborhoods to 
the entire city.

A CASE FOR BALANCE 
The Complete Streets model has become a common 
approach to moving the use of our urban streets 
away from auto-domination and balancing the need 
for bicycle and pedestrian movement.  The Complete 
Streets organization defines a complete street as one:

Designed and operated to enable safe access for all 
users. Pedestrians, bicyclists, motorists and bus riders 
of all ages and abilities are able to safely move along 
and across a complete street. 

Many cities around the nation have adopted Complete 
Streets ordinances and are incorporating practices 
into planning and street design.  

Complete Streets are important for transit because:
•	 The pedestrian network serves as the ‘con-

nective tissue’ of the transit system. Every trip 
begins and ends as a pedestrian trip, and poorly 
planned access to bus stops is a real barrier 
for disabled travelers as well as a psychological 
barrier for all travelers. The U.S. Access Board 
sets minimum requirements for disabled access, 
but Complete Streets encourage quality pedes-
trian design that goes well beyond basic safety 
requirements.

•	 They encourage multiple jurisdictions to engage 
in important discussions about the quality of 
experience for all street users. A major challenge 
for pedestrian accessibility is the disconnect 
between transit operators, who are responsible 
for transit facilities, and departments of public 
works, who are generally responsible for the 
roadway and pedestrian facilities that provide 
access to transit facilities. It is important that 
the agencies move past the “not my problem” 

mentality and coordinate their activities carefully 
for accessible streets and sidewalks.

•	 Better street design encourages new and more 
intensive land uses, which creates more demand 
for top-quality transit.

Complete Streets policies can challenge transit 
operators because:
•	 Complete Streets recognize the need to accom-

modate transit vehicles, but overall policies are 
bicycle and pedestrian oriented.    

•	 The reduction of traffic controls in favor of very 
slow speeds and integration can negatively 
impact transit operating speed and reliability, 
thereby reducing transit’s ability to compete 
with the automobile.  Sometimes segregating 
transit is the right thing to do, particularly in 
an urban core where a system converges and 
small amount of incremental delay can equate to 
significant operating cost and passenger delay 
over the course of time.

•	 Complete Streets advocacy is oriented toward 
non-motorized travel and may discount the 
importance of maintaining transit performance.  
Since a large percentage of regional trips are 
longer than most people will comfortably walk or 
bike, transit is critical in reducing use of private 
automobiles.

•	 Complete Streets advocates are often white col-
lar cyclists that have greater capacity to organize 
and advocate for their agenda. As cycling grows 
in popularity, many communities are seeing an 
imbalance in advocacy for bicycle facilities when 
compared with transit. 

For more information on bicycle and pedestrian inte-
gration with transit, see the Accessibility in Transit for 
Bicyclists and Accessibility in Transit for Pedestrians 
sections.

BROADWAY BOULEVARD, MANHATTAN, 2008
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7 BEST PRACTICES
Transit Priority Treatments

 OTTAWA, ONTARIO; BRISBANE, AUSTRALIA; RICHMOND, BC; CLEVELAND, OH

WHAT IS IT?
Transit priority treatments are relatively inexpensive 
improvements (when compared to major corridor 
transit projects) that reduce delay and increase 
speed of transit services. Effective transit priority 
treatments optimize management of city streets to 
increase transit speeds  while minimizing impacts on 
other users of the street.

WHY DO IT?
Transit priority is about getting the most out of an 
existing investment. To some extent, transit priority 
projects represent “low-hanging fruit.” In contrast 
to expensive, lengthy, and politically challenging 
infrastructure investments, transit priority upgrades 
can be implemented incrementally as funding 
becomes available. The net benefit of many small 
improvements can amount to more than the sum of 
their parts, offering significant reductions in transit 
travel time and improvements in transit productivity 
and cost effectiveness. Transit priority improvements 
can stand alone or work with other investments 
to optimize system-level efficiency; for example, 
feeder service can be improved to leverage larger 
infrastructure investments. Improvements to existing 
services can also build demand for more extensive 
investments. 

HOW WELL DOES IT WORK?
This section describes the effectiveness of a variety 
of transit priority treatments, including queue jumps 
with advanced stop bars, lane striping treatments, and 
median transit stops.

Queue Jump with Advanced Stop Bar
Queue jumps are often paired with signal priority 
treatments, which give buses an early green light 
or extend a green light. Queue jumps enable transit 
vehicles to bypass long queues (or lines) at signalized 
intersections. An intersection with a queue jump 
provides an additional travel lane, which can be 
transit-only or shared, on the approach to a signal. 

A queue jump with advanced stop bar allows buses to re-
enter traffic and jump ahead of other traffic.
Source: City of Ottawa

Painted Arrow

Median transit lanes have been applied along the Euclid Corridor BRT route in downtown Cleveland
Source: Flickr Creative Commons, User So Cal Metro
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Advanced stop bars can be used to assist transit in 
the following ways:
•	 To help buses to re-enter the traffic stream 

when a bus lane is ending
•	 To allow buses to jump to the front of a queue 

at a traffic signal after they have picked up 
passengers at a bus stop

•	 To assist buses in crossing lanes ahead of 
other traffic to reach a left-turn lane without 
obstructions

In situations where buses must share a right-turn 
lane with other vehicles, the queue jump may not 
function as well as possible. For example, a transit 
vehicle may be forced to wait to merge until the last 
minute and end up blocking the right-turn lane, or 
a transit vehicle may merge into regular traffic early 
and get stuck at the back of the queue, eliminating 
the advantage of signal priority that accompanies the 
queue jump. These examples are illustrated in the 
figure below.

Red pavement color at the beginning of a bus lane resulted 
in a significant reduction in cars using the bus lane in  
Brisbane, Australia.
Source: City of Brisbane

Situation 1

Situation 2

Source: DKS Associates

Adding an advanced stop bar can create a pocket that 
allows buses to pull ahead of regular traffic. A stop 
bar may be implemented with transit signal priority to 
increase effectiveness by providing extra time for the 
bus to move ahead of stopped traffic.

Lessons Learned
An advanced stop bar was installed with a queue jump 
in Ottawa. Although the stop bar improved the func-
tion of the queue jump, there were several lessons 
that may be applicable for Seattle: 
•	 Regular traffic did not always stop at the marked 

stop line, which prevented buses from jumping to 
the front of the queue and ahead  of other traffic

•	 Initially, taxis and private coaches used the bus 
lane illegally, although violations decreased over 
time with enforcement

•	 Moving the stop bar further from the intersection 
in the general purpose lanes extends the length 
of the queue; therefore, adequate room is needed

Striping Treatments
In areas where drivers do not comply with signed 
transit-only lanes, various striping treatments can be 
used to draw extra attention to the lanes. Colored bus 
lanes have been implemented in the U.S., Canada, and 
Europe, including New York City; London; Edinburgh; 
Ottawa; Denmark; Sydney; and Auckland.

The following highlights lessons learned from bus 
lane color treatment studies in Australia and New 
Zealand: 

Brisbane, Australia - Red color applied at 
beginning of bus lane
In Brisbane, Australia red colored rectangular panels 
were installed at the beginning of bus lanes to 
increase visibility. This resulted in a 60% reduction in 
cars using the bus lane. 
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Sydney, Australia reduced bus lane violations by applying a red color overlay to the lanes. 
Source: Flickr user Scotticus

Bus lane violations were reduced by applying green pavement color at the beginning of bus 
lanes in Auckland, New Zealand
Source: blog.greens.org.nz

Sydney, Australia: Red color applied to full 
bus lane
Sydney, Australia applied a continuous red color 
overlay to bus lanes that were previously marked 
by pole-mounted “Bus Lane” signs and “Bus Lane” 
pavement markings. Surveys were conducted at three 
locations along the bus route after the red overlay 
was applied to the full lane. Results indicated that 
lane violations were reduced between 4% and 17%. 

Striping Treatments: Benefits and 
Challenges
Striping treatments have been shown to be effective 
at modifying driver behavior—these treatments 
increase compliance and lower levels of required 
enforcement. The effectiveness of striping is due, in 
part, to the additional visibility that is provided be-
yond regular street signage. There are also challenges 
with striping, primarily in terms of implementation. 
For example, it can be difficult to find the appropriate 
type of paint, and municipalities may find consistent 
implementation of striping treatments challenging. 
In addition, striping can increase maintenance costs, 
as the pavement color fades and requires regular 
reapplication. 

Auckland, New Zealand: Green pavement 
color applied at the beginning and end of 
bus lanes
Auckland, New Zealand applied green pavement color 
to the beginning and end of 10 miles of bus lanes. 
Pavement color was also applied at intermediate loca-
tions for some sections of roadway. It was reported 
that violations were reduced from 7% to 11% initially 
and were down to 2% one year after the color was 
applied. 
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Median Transit Lanes
Median transit lanes allow buses to operate down 
the center of a roadway, avoiding the delay and 
potential vehicle turning conflicts associated with the 
curb lane.  In North America, median transit lanes on 
arterial streets have been installed in Richmond, BC; 
Cleveland, OH; and Los Angeles, CA. 

Richmond, British Columbia 
In Richmond, median transit lanes were installed on 
the main commercial roadway to reduce curbside 
conflicts with right-turning vehicles and numerous 
driveways. The lanes were installed to ensure reli-
able service and to reduce travel times through the 
corridor. The median transit lanes extend 2.5 km and 
were created by purchasing right-of-way, eliminating 
a two-way left turn lane, and narrowing the general 
purpose lanes. 

Cleveland, Ohio 
Median transit lanes have been applied along the 
Euclid Corridor BRT route in downtown Cleveland. 
The median transit lanes were implemented to avoid 
delays associated with the curb lane, retain on-street 
parking, and provide more reliable transit service. The 
Euclid Corridor BRT (now called the “Healthline”) 
also has low-floor buses with both right and left-side 
doors to allow for boarding and alighting from both 
sides of the bus. 

Median transit lanes on Euclid Avenue in Cleveland include 
transit shelters on a median island. 
Source: MetroJacksonville.com

A dedicated transit signal head and signage helps to direct 
traffic at an intersection that includes a median transit lane 
along Euclid Avenue in Cleveland.
Source: MetroJacksonville.com

“Bus Signal Only”

Traffic Signal

“Left on Green 
Arrow Only” “No Turn on Red”

Challenges 
Challenges associated with median transit lanes 
include:
•	 Managing left turns
•	 Placement of traffic signals
•	 Increased pedestrian crossing distance and 

increased illegal pedestrian crossings
•	 Potential queuing of cross-street traffic over the 

busway
•	 Need for adequate right-of-way

Many of these challenges can be addressed with 
design improvements: 
•	 Dedicated transit signal heads can help to mini-

mize confusion over which traffic signals apply to 
left-turning vehicles versus transit vehicles

•	 Traffic control can protect or prohibit left turns
•	 Clear signage for pedestrians and cyclists can 

direct users to designated crosswalks
•	 Fences or barriers may discourage midblock 

pedestrian crossings
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7 BEST PRACTICES
Emerging Technology

 SAN FRANCISCO; LOS ANGELES; NEW YORK

WHAT IS IT?
In addition to roadway improvements such as adaptive 
transit signal systems and transit priority treatments, 
there are a variety of emerging technologies that can 
be used to speed transit delivery. Technologies that 
speed boarding help to reduce delays. Used effec-
tively and in concert with other treatments, they can 
improve travel times and passenger experience.

WHY DO IT?
Examples of emerging technology include smart cards 
and mobile phone transit passes. Both allow transit 
passengers to speed the boarding process without 
the hassles of looking for money or purchasing a 
ticket. While smart card technology has been widely 
used in transit agencies throughout the country, 
improvements are still being made to enhance user 
experience. One of the latest developments in smart 
card technology is dual-use prepaid credit cards that 
can act as transit passes and as well as credit cards. 
Taking this concept one step further, some transit 
systems have been testing the use of mobile phones 
as transit passes. This has many advantages, as 
mobile phones are one of today’s most widely used 
technologies. Transit agencies can utilize this technol-
ogy by allowing passengers to purchase transit passes 
with their mobile phone, or even use the phone itself 
as a transit pass. Mobile phones take smart cards to 
the next level by making it easy to  purchase a transit 
ticket via the Internet, a mobile application, or SMS 
text messaging. 

HOW WELL DOES IT WORK? 
This section presents examples of two emerging 
technologies, dual-use contactless smart cards and 
cell phone transit passes.

Dual-use Contactless Smart Cards
In September 2010,  the L.A. Metro system, Visa, 
and Ready Credit Corporation deployed the Transit 
Access Pass (TAP) ReadyCARD, which incorporates 
the transit system’s “TAP” fare application (contact-
less smart cards) with Visa’s prepaid functionality. The 
dual-use prepaid card allows riders to pay their fares 

and purchase fare products using their Visa account, 
while also allowing cardholders to make purchases 
anywhere credit cards are accepted.

In 2010, Visa also expanded its global transit initiatives 
by working with transit systems to provide a variety 
of smart card options in Kuala Lumpur, Singapore, 
Paris, London, and Istanbul.  

One of the challenges associated with using smart 
cards for mass transit is a concern about privacy 
issues because the technology allows the mass transit 
operator (and the government) to track an individual’s 
movement.

In September 2010, the L.A. Metro system, Visa, and Ready Credit Corporation deployed the Transit Access Pass (TAP) 
ReadyCARD, a contactless smart card.
Image from Flickr user MetroTransportation Library and Archive
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Cell Phone Transit Passes
In 2008, mobile phone transit passes were tested 
on San Francisco’s BART system. Instead of swiping 
a card, passengers swipe their mobile phones over 
a wireless reader when entering the transit system 
or boarding a train. The technology, called near-field 
communication (NFC), allows a secure connection 
between the phone and the sensors.  

Visa has also launched a pilot program in New York 
that uses payWave technology, which is based on a 
small electronic chip embedded in either a mobile 
phone or smart card. This technology is being used in 
a pilot program at New York City Transit, NJ Transit 
and the Port Authority of New York and New Jersey.

Mobile phones have been used as transit passes 
in Asia and Europe for a few years. Germany, for 
example, has been using “mobile ticketing” since 
2006 and recently introduced an iPhone application. 
The German system allows cell phone users to buy 
a single ticket, day pass, or group tickets. A barcode 
similar to that on an airplane boarding pass is used to 
verify the purchase 

One of the primary challenges associated with 
implementing mobile phone transit passes is figur-
ing out how to incorporate the technology into a 
distance-based system for tiered cost by transit zone. 
In addition, some applications require distribution of a 
special chip for use in the phone. 

BART tested Near-Field Communication (NFC) technology, which allows passengers to use their cell phone as a transit pass.
Source: Nelson\Nygaard
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7 BEST PRACTICES
Adaptive Traffic Signal Systems

 GRESHAM, OREGON

WHAT IS IT?
Adaptive traffic signal systems measure traffic condi-
tions in the street in real time and constantly adjust 
the signal timing based on real-time data.  They have 
been shown to reduce vehicle delay, travel time, and 
the number of stops. Adaptive traffic signal systems 
have been used since the early 1970s; however, their 
implementation has been relatively slow-paced in the 
U.S. 

There are several different adaptive signal systems 
available, but four of the most prominent systems 
include Sydney Coordinated Adaptive Traffic System 
(SCATS), Split Cycle and Offset Optimization Tool 
(SCOOT), ACS Lite, and InSync.  SCATS and SCOOT 
were developed through government research and 
sponsorship in Australia and the UK in the 1970s and 
are the two of the most widely implemented adaptive 
programs throughout the world today. The ACS Lite 
adaptive signal system was developed by the Federal 
Highway Administration(FHWA) in the 2000s and 
four demonstration installations were completed 
in 2006. InSync was developed in 2009 and imple-
mented in several cities in the U.S. in 2010.  SCATS, 
SCOOT, and ACS Lite can all be implemented with 
transit signal priority (TSP), and InSync is currently 
working on upgrading the system to support TSP.  

The cities of Sydney and Brisbane, Australia have 
implemented transit signal priority with the SCATS 
adaptive signal system, and the Georgia Regional 
Transportation Authority is currently managing  

In Gresham, Oregon, travel time on the Burnside corridor decreased with the introduction of adaptive traffic signal systems.
Source: Portland Ground, http://www.portlandground.com/archives/2005/12/

design and construction of the Atlanta Smart Corridor 
Project, which will include  implementation of transit 
signal priority with the SCATS adaptive signal system.   
Additionally, the City of Bellevue, WA completed a 
needs assessment and evaluation of adaptive traffic 
signal systems in 2010, and has installed the SCATS 
system in the Factoria Boulevard corridor. An adap-
tive signal system is also being installed in downtown 

Bellevue, and it will be implemented with transit 
signal priority. The City of Portland, OR will also be 
implementing an adaptive traffic signal system with 
transit signal priority in the Powell Boulevard corridor 
in May 2011.  
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WHY DO IT?
Adaptive systems decrease travel times through 
corridors and improve travel time reliability over 
conventional signal timing systems during even the 
highest peak traffic flows. Adaptive systems are 
especially effective in cases where traffic volumes 
are variable or have the potential to change during 
special events or reroutes due to closures of adjacent 
streets or highways. Transit systems benefit from 
the reduced travel times and increased travel time 
reliability when operating within an area or corridor 
with adaptive traffic signal control. 

An evaluation of the existing city infrastructure as 
well as an assessment of the needs and requirements 
of a new signal system should be completed prior to 
implementation of an adaptive traffic signal system.  

Some example criteria for evaluating whether and 
what type of adaptive traffic signal should be imple-
mented include:
•	 What type of signal controllers and system 

(central system or field master) are being used?
•	 What type of transit signal priority is being used?
•	 What is the proximity of the area/corridor to 

freeways?
•	 Is the peak period variable in terms of duration 

and start/finish time?
•	 Are there special event generators in proximity 

to the site? How frequently are they used?

HOW WELL DOES IT WORK?
As of 2010, there are no known case studies docu-
menting the effectiveness of adaptive signal systems 
specifically with respect to transit operations.  
However, there have been evaluations completed 
that document  the effectiveness of adaptive signal 
systems in terms of general traffic operations. Transit 
vehicles would see the same benefits as other 
vehicles in the corridor from the improvements in 
travel time, reliability, and reduction of stops. 

COVENTIONAL VS. ADAPTIVE SIGNAL SYSTEMS
Conventional Signal Timing
•	Actuated-Uncoordinated “Free” Signal Timing: Each intersection in a corridor responds to its own need 

with no regard to traffic operations at adjacent intersections.  The traffic signal controller adjusts the 
amount of time served to each phase of the intersection based on the number of vehicles detected by 
detector loops or video detection at that intersection.   

•	Coordinated Signal Timing with Time-of-Day Plans: Signal timing along a corridor or within a network is 
coordinated between controlled base upon static signal timing plans that are developed based on a sample 
of the average traffic volumes for the times of the week when the plans will be developed.  The time-
of-day plans result in a cycle length common to the group of coordinated signals, and offset in the cycle 
starting points between adjacent signals, a sequence of phases, and an allocation of cycle time (splits) for 
each phase at each signal.  

Adaptive Signal Timing
•	Adaptive Signal Timing: Adaptive signal control systems continually refine the timings at every intersec-

tion within a corridor or network, cycle-by-cycle, as traffic conditions change. Adaptive systems monitor 
traffic conditions using vehicle detectors for all approaches, and often for all movements, of the intersec-
tions within the corridor. These systems adjust the signal timing based on the real-time traffic flow in the 
corridor.  
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Travel time on the Burnside corridor decreased with the introduction of SCATS 
in 2007. 

Adaptive traffic signal systems resulted in significant reductions in travel time in 
Gresham, OR.
Source: DKS Associates
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Case Study: Gresham, Oregon—  
Effectiveness of Adaptive Signals

The Burnside corridor is a five-lane major arterial 
in Gresham, OR that carries approximately 38,000 
vehicles per day through the city’s growing com-
mercial and retail district. Prior to implementing the 
SCATS adaptive traffic signal system at 11 intersec-
tions in 2007, traffic signal time-of-day plans had 
been updated regularly for 10 years. 

The performance of the SCATS system was com-
pared to the newly-optimized time-of-day plans and 
historical records. The adaptive system showed a 
significant improvement over the time-of-day plan 
operations, and travel times on the corridor have 
been reduced to the lowest recorded levels. The 
adjacent charts show the difference in travel times  
during the highest traffic flows (95% flows) that oc-
cur in the corridor during the morning, midday, and 
afternoon peak periods for traffic volumes. During 
the periods with the highest traffic volumes, the 
travel time through the corridor with the adaptive 
signal timing was significantly less than the travel 
time through the corridor with the time-of-day 
plans for all but the westbound direction in the AM 
peak period. Not only does the SCATS system result 
in a reduction in travel time through the corridor 
over the average of the peak period, it also results 
in a reduction in travel time when traffic volumes in 
the system are highest.





Seattle Transit Master Plan Briefing Book  7-43

7 BEST PRACTICES
Pedestrian Access to Transit

NEW YORK, SAN FRANCISCO, PORTLAND, DENVER

The pedestrian environment is the foundation for 
good access to public transit and is critical for attract-
ing new riders, increasing ridership among existing 
passengers, and improving the overall travel experi-
ence. Since every rider begins and ends a transit 
trip as a pedestrian, the quality of the pedestrian 
environment is an important part of the trip and can 
be a deciding factor when choosing whether or not to 
take transit at all, especially for those with the option 
to drive. The presence of high-quality pedestrian 
amenities and infrastructure is also important for 
supporting all forms of multimodal transportation, 
including biking, walking, carsharing, carpooling, etc.

WHAT IS IT AND WHY DO IT?
Pedestrian access to transit refers to the extent to 
which the pedestrian environment, amenities, and 
infrastructure support passengers in accessing transit 
services. The quality of these features is paramount 
in attracting new riders and maintaining existing 
ridership. Pedestrian infrastructure includes an array 
of amenities and improvements, including wide and 
textured sidewalks, platforms, level boarding features, 
curb ramps, benches, lighting, signage, building 
overhangs, travel information, wayfinding signage, and 
bus shelters. When well-designed, these pedestrian 
improvements and infrastructure can help to increase 
the safety, comfort, and enjoyment of the entire transit 
trip and promote access to transit. The quality of the 
pedestrian environment is also influenced by the pres-
ence of street trees and landscaping, active retail uses 
at street level, outdoor café seating, and public art. 

Well-designed and enjoyable pedestrian infrastruc-
ture enhances public spaces and works synergistically 
with transit services to create active urban neighbor-
hoods that support economic development as well 
as walking, biking, and transit.  In line with climate 
protection and air quality goals, walking can replace 
short driving trips, reduce vehicle cold starts that 
create the greatest amount of pollution, and connect 
riders to high-capacity transit for longer trips.

How do you design a pedestrian-friendly 
transit streets?
Studies have shown that when pedestrians and 
drivers are aware of and attentive to each other’s 
presence, the crash rate declines. There are a number 
of strategies that raise awareness of pedestrians 
and improve visibility for people driving and on 
foot. Improving the overall pedestrian environment 
is conducive to transit ridership in general, but 

Pedestrian access to transit is critical for supporting and increasing transit ridership.

concentrating these improvements in the vicinity of 
transit facilities is especially effective in improving 
pedestrian access to transit. These improvements 
include:
•	 Special, colored or raised paving at crosswalks 

assist in calming traffic and raise driver aware-
ness that they are in a zone where pedestrians 
are expected to be crossing. 

•	 Pedestrian-only crossing phases during signal 
cycles allow pedestrians to cross the intersection 
in any direction while all vehicles are stopped 
with a red light.

•	 Leading pedestrian interval gives pedestrians a 
few second head start to claim the right-of-way 
ahead of turning traffic.

•	 Prohibiting right turns on red prevents vehicles 
from turning into crossing pedestrians. Signal 
phases need to accommodate adequate time for 
through movement to reduce the urge to violate 
the no-turn-on-red.
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•	 Reducing intersection widths improves visual 
contact between drivers and pedestrians and 
reduces crossing distances and the time needed 
to cross on foot.

•	 “Curb bulbs” affect crossing widths by extending 
a section of the sidewalk into the road at an 
intersection. they are often placed at the end of 
an on-street parking lane. Pedestrians standing 
on the bulb can see and be seen by drivers 
before crossing. 

•	 Road diets reduce the width or number of travel 
lanes, often by converting a 4 lane street into 2 
or 3-lane plus bike lane and/or a center turn lane. 
This reduces crossing distances, vehicle speeds, 
and the number of travel lanes pedestrians must 
negotiate when crossing.  Road diets have been 
done on 12th Avenue in Seattle.

Over and above improving safety, each of these 
practices also conveys a message to both drivers and 
pedestrians that a street, place or neighborhood is 
intended to be visited on foot. Motorized traffic will 
be more aware and attentive to potential pedestrians, 
and people on foot feel more comfortable and invited 
to walk in an area offering multiple pedestrian-
focused design elements.

What are the elements of a healthy  
pedestrian environment?  
Elements that create additional comfort, aesthetics, 
and amenities contribute to a pleasant pedestrian 
experience. If the pedestrian environment is unpleas-
ant, people will tend to avoid walking and spending 
time outside of their cars; whereas, an enjoyable 
pedestrian environment supports neighborhood 
shopping, “parking once” for the day, and increased 
levels of transit ridership. Developing a healthy 
pedestrian environment reinforces efforts to improve 
pedestrian access to transit. 

Best practices for a healthy pedestrian environments 
include: 
•	 Active sidewalks and transparent building 

facades. Buildings and streetscapes that activate 
the environment, such as sidewalk cafes and 
parks, build community and stimulate the desire 
to walk to reach destinations. Transparent build-
ing facades with windows at street level create 
interest and also open up the pedestrian realm, 
so people are not forced to walk beside an impos-
ing blank wall. Land uses that attract pedestrians 
include pubs, grocery stores, and parks.

•	 Human-scale sidewalks. Sidewalk widths should 
be proportional to the height of buildings and 
roadway size. Where multi-story buildings and 
multi-lane roads are present, sidewalks must be 
wider in order to counteract the bulk of the build-
ings and create a pedestrian realm in proportion 
to the scale of the automobile travel lanes. First 
story building articulations between storefronts, 
tree canopies, and awnings and overhangs create 
a human-scale space for walking.

•	 Visual interest and diversity. Diverse environ-
ments attract people on foot. This includes 
diversity in land use and shop types, architecture 
styles, landscape designs, and people.

•	 Attractive and distinctive sidewalk treatments. 
Unique sidewalk surfaces are placemaking ele-
ments that add interest to the walking environ-
ment. Defined connections between buildings 
and the adjacent sidewalk direct foot traffic to 
entrances and extend the pedestrian realm from 
the sidewalk to the building.

•	 Urban nature. A tree canopy that provides shade 
and shelter and defines an “outdoor hallway” 
also helps achieve balance between pavement 
and planted areas. Grass strips, planters, and 
bioswales reintegrate ecological functions into 
the urban realm and draw visitors.

Road diets, make streets more pedestrian friendly and ac-
commodate multi-modal transportation options.
Source: Dan Burden. 

Colorful pavement patterns create a gateway from the 
building entrance to the outside pedestrian realm.
Source: N\N Archives
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•	 Pedestrian furnishings such as seating and 
weather protection, water fountains and trash 
receptacles, and street trees and other green 
elements invite foot traffic. These amenities 
create usable places for people to rest, to reflect, 
to have a sense of refuge, to meet and greet, and 
to see and be seen.

•	 Wayfinding. Street signs, maps, and unique 
area treatments such as historical displays and 
public art help pedestrians orient themselves 
and create interest and comfort. Streetscapes 
that are inherently easy to navigate invite travel 
by foot and make driver and pedestrian behavior 
more predictable and thus, safer. 

What items support a comfortable and 
safe walking environment for people of all 
ages and abilities?
“Universal design” concepts seek to ensure that the 
transportation network serves people of all abilities, 
ages, and demographics. Whether a pedestrian is 
an adult or a child, using a wheelchair or pushing 
a stroller, or traveling during times of low visibility, 
streets that work for children, the elderly, and people 
with special mobility needs serve everyone better. 

Americans with Disabilities Act (ADA) guidelines and 
requirements direct appropriate sidewalk and  curb 
cut design and guide ramp placement at curbs and 
building entrances. Limiting curb cuts, leveling grades, 
and reducing cross-slopes can make sidewalks 
safer and more comfortable for all walkway users. 
Removing obstacles from the sidewalk, including 
litter, utility poles, or trash cans, creates a clear path 
of travel for everyone. This also includes regular 
monitoring and maintenance of cracks and warps. 
Adopting a more aggressive approach to under-
grounding of utilities clears pathways and improves 
the aesthetic quality of streetscapes. 

Ensuring the visibility and consistent placement of 
signage makes wayfinding systems more navigable 
and helpful for all people on foot and even drivers. 
Pedestrians of all abilities need adequate green 
lengths during signal cycles to allow time to cross. 
Importantly, when unique paving materials or raised 
crosswalks are used to provide a visual and tactile 
signal of the pedestrian environment, care must be 
given to ensure that any pavement treatments do 
not hinder movement for those using wheelchairs 
or canes. Attention to universal design principles 
throughout the downtown will promote and support 
pedestrian travel for all segments of the population.  

Seating, plants, and active street-level windows are attrac-
tive to people on foot.
Source: N\N Archives

Wayfinding helps pedestrians, transit users, and tourists find 
their way to key attractions, transit facilities, and shopping, 
Source: Flickr, user: Ned Richards



7-46  Seattle Transit Master Plan Briefing Book

HOW WELL DOES IT WORK? 
Studies have shown that improving pedestrian condi-
tions can decrease the frequency of short automobile 
trips and increase transit mode share. Research by 
the Transit Cooperative Research Program found 
that many pedestrians are willing to walk between 
0.5 and 1 mile to access transit, longer than the 
traditional focus on 0.5 mile. This suggests that the 
pedestrian environment and conditions are important 
for supporting those who are able and willing to walk 
to access transit services. 

Studies have shown a direct correlation between 
multiple transit options, quality of pedestrian 
infrastructure, density of mixed use developments, 
and improved health. The Victoria Transport Policy 
Institute released the report “Evaluating Public 
Transportation Health Benefits” in June 2010, 
showing that communities with public transit have 
increased levels of physical activity. 

By requiring that transit facilities, infrastructure, and 
equipment be accessible to all people, the American 
with Disabilities Act (ADA) ensures that a certain 
baseline of accessibility must be met. However, many 
cities and transit authorities are working together 
to provide higher quality pedestrian amenities and 
greater levels of accessibility than required by the 
ADA to create transit-supportive environments. Cities 
have found that focusing pedestrian improvements at 
transit facilities and beyond can be an effective way to 
increase transit ridership.  

Following are descriptions of programs designed 
to improve pedestrian access to transit service and 
improve overall pedestrian and passenger environ-
ment. Examples are from New York, San Francisco, 
Portland, and Denver.

PROGRAMS FOCUSING ON 
PEDESTRIAN ACCESS TO 
TRANSIT 
Safe Routes to Transit, New York, NY
New York City Department of Transportation 
(NYCDOT) developed three programs under their 
Safe Routes to Transit Program to improve access to 
transit facilities. The goal of the program is to improve 
pedestrian and motor vehicle movement around 
subway entrances and bus stops to make accessing 
mass transit easier and more convenient. The pro-
gram focused on improving pedestrian access at:
•	 Bus stops under the Els (elevated subway 

structures): These locations posed unique chal-
lenges as many buses were unable to get to the 
curb and pedestrians were forced to wait, board, 
and alight the bus in the middle of the street. 

Before: 
86th and Bay Parkway  

in Brooklyn  
(this location was  

completed in 2004) 

Before: 
40th Street  

station on the 7 
train, Queens 

After: 
NYCDOT improved  
the road geometry to  

improve pedestrian 
visibility and enhance 

bus operations near 
elevated subway  

structures  
in New York City

After: 
NYCDOT identi-

fied 23 stations for 
improvements  

to subway stations  
to improve  

pedestrian access.

At these locations, NYCDOT is altering the road 
geometry to improve pedestrian visibility, bus 
stops are being raised behind a new curb line 
and traffic navigation is being improved using 
signage. NYC DOT will make these improvements 
at 42 locations across the city will be updated.

•	 Subway/Sidewalk Interface: This will improve 
sidewalks, crosswalks and other parts of the 
walking environment around bus stops where 
walking is currently difficult. NYC DOT selected 
23 priority subway stations to receive improve-
ments after examining stations for narrow 
sidewalks and corners, inadequate signal timing, 
and traffic congestion.

•	 Sidewalks to Buses: This initiative implements 
sidewalk and other pedestrian improvements 
to improve access to bus stops. It includes the 
installation of new sidewalks, crosswalks, and bus 
waiting areas to facilitate walking and transit use.
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Pedestrian Access and Bus Stop  
Improvements, Portland, Oregon 
Portland, Oregon has taken a comprehensive ap-
proach to improving pedestrian and bicycle access to 
its transit facilities. When adding the new MAX Green 
line to the Transit Mall downtown, TriMet took the 
opportunity to rethink transit access and how well the 
mall worked as a public space and how it interfaced 
with transit facilities and local businesses. As part of 
this larger, more comprehensive planning effort, the 
City and TriMet developed an integrated vision for 
enhancing access to transit through placemaking, 
wayfinding, and new shelters.  

Placemaking improvements which include public art, 
wide sidewalks, storefront renovations, and light-
ing improvements, support the overall pedestrian 
environment and are critical for a pedestrian friendly, 
transit-supportive environment. Wayfinding improve-
ments, which include simplified maps and signage, 
help to orient visitors to the Center City’s attractions, 
shopping, and transit services. New and improved 

TriMet installed new transit shelters and covered bicycle 
facilities downtown that provide weather protection and 
travel information.  

TriMet sandblasted vandalized glass in bus shelters to beau-
tify bus stops, save money, deter vandalism, and improve the 
passenger’s experience.
Source: TriMet

glass and steel shelters were installed along the 
Transit Mall and other bus stops in the downtown. 
The new glass and steel shelters, are well-lit and cre-
ate an open, attractive, and safe pedestrian environ-
ment as well as covered space for bike parking. 

 In July 2010, TriMet revised their Bus Stop Guidelines 
to identify design, placement, and amenity recom-
mendations as they work with communities to 
improve transit access throughout the city. The 
document outlines the design guidelines that maxi-
mize effectiveness of bus service, including amenities 
and street treatments. It acknowledges that bus 
stops play an important role in public spaces and are 
as much a part of a community as streets, pathways, 
parks and plazas. It also explores ways in which TriMet 
encourages jurisdictions, neighborhood associations 
and citizens to recognize the value bus stops play in 
the community and looks for ways to build partner-
ships with these entities to enhance bus stops.  

TriMet initiates capital projects to make significant 
improvements to route efficiency, on-street and bus 
stop safety, accessibility and comfort. Its Transit 
Facilities Development Program upgrades targeted 
bus stops with the stated goal of “increasing transit 
ridership by improving the total transit experience” by 
focusing on on-street transit and pedestrian facility 
improvements”. Capital Improvements are made using 
curb ramps, ADA landing pads, sidewalks, curb cuts, 
new poles and bus stop signage, as well as amenities 
(benches, shelters, solar LED lighting).

Improved lighting at shelters helps to provide a safe and 
inviting place to wait for transit. 
Source: Thomas LeNgo, Flickr user



7-48  Seattle Transit Master Plan Briefing Book

Transit Shelter Program, 
San Francisco, CA 
San Francisco Municipal Transportaion Agency 
(SFMTA) was one of the first transit agencies to de-
velop a formal shelter program in 1987. The purpose 
of the program was to replace old shelters in San 
Francisco with new shelters that provide improved 
travel information, seating, lighting, and weather 
protection and to maintain the shelters on an ongoing 
basis to keep them in good repair. Previously, many 
shelters were not well maintained and had become 
covered in graffiti.  

The agency initiated its shelter program through an 
innovative arrangement with a private contractor, 
CBS Outdoor. Under the arrangement, the contrac-
tor owns and maintains the shelters and pays for 
improvements. SFMTA does not pay the contractor 
to manage the shelters; the contractor pays for the 

Before SFMTA initiated its shelter program, many of its 
shelters were poorly maintained and covered in graffiti.

Clear Channel began installing new solar-powered bus shelters with LED lighting and wireless routers in 2009. The roof and 
steel structure are constructed from recycled materials.

improvements by selling advertising, which is placed 
prominently in the shelters. In 2007, SFMTA entered 
into a 15-year contract with Clear Channel with the 
option of one 5-year renewal after 2017. The contract 
with Clear Channel requires that the company install 
between 1,110-1,500 new shelters over five years, re-
place 39 kiosks, provide 1,5000 traffic controllers, and 

install 3,000 solar-powered customer-information 
signs. It stipulates that the contractor make a one-
time signing payment of $5 million and pay $500,000 
for administration costs. In addition, they will make 
minimum annual payments to the agency during the 
duration of the contract—for example, they will have 
to pay $8.6 million to SFMTA in 2010.  
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Transit Access Guidelines,  
Denver, Colorado
Denver’s Regional Transportation District (RTD) 
recognizes the value of pedestrian linkages to transit 
facilities and their importance in supporting ridership 
growth. While RTD makes decisions regarding the 
siting and design of its facilities, community access is 
often beyond the immediate purview or direct control 
of transit agencies. RTD can, however, coordinate 
with other parties—such as local governments and 
the development community—that are responsible 
for the development and regulation of the physical 
infrastructure and built environment surrounding 
those facilities. The impact of those parties’ actions 
on transit suggests that RTD’s interests are served by 
collaborating with them on access concerns.

In 2009, Denver’s Regional Transportation District 
(RTD) released Transit Access Guidelines to ensure 
that transit access is improved comprehensively and 
consistently and to support coordination with other 
entities. This document provides guidelines within the 
agency and to other coordinating parties regarding 
how to design access to the various stations and 
stops. The guidelines outline the roles and responsi-
bilities (RTD responsibility vs. non-RTD responsibility) 
for each public agency with respect to pedestrian and 
bicycle access improvements  

RTD’s guidelines encourage access to the transit 
system through a hierarchy of modes, in order of 
priority: pedestrians, bus riders, bicyclists, vehicles 
(short-term parking), and vehicles (long-term park-
ing). Guidelines are specific to transit modes including 
light rail, commuter rail, and bus transit. Specific 
design standards such as walk speeds, platform 
design dimensions, access points, path distances to 
entrances, and sight line considerations are included. 
The guidelines also promote transit-oriented develop-
ment principles in joint development projects and 
require that pedestrian-oriented design, density, and 
mix of land uses support transit access be considered 
during review. 

Denver’s RTD implemented new Access Guidelines in 2009 
that support pedestrian linkages to its transit facilities.
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7 BEST PRACTICES
Bicycle Access to Transit

The quality of bicycle amenities, facilities, and envi-
ronment affect access to transit service. Improving 
bicycle access to transit supports existing ridership 
levels and attracts new transit passengers by provid-
ing additional connectivity to other modes and 
enhancing the overall travel experience.  Enhancing 
bicycle access to transit can be a cost-effective way to 
affect a mode shift.  Targeted coordination of policies, 
programs, and implementation among agencies and 
private entities is required to successfully integrate 
these modes of travel. 

A high-quality pedestrian environment is also critical 
for a healthy bicycle environment. Such amenities and 
design features as lighting, shelters, wayfinding, traffic 
calming, and road diets support both walking and 
bicycling (See Pedestrian Access to Transit). Studies 
have found that neighborhoods with high degrees 
of walking have higher levels of bicycling and transit 
use than those that don’t.  This is because there is 
a virtuous cycle involving land use density, system 
transit service quality, multimodal transit options, and 
system integration. 

WHAT IS IT AND  
WHY DO IT?
Creating a bicycling environment that is safe and 
comfortable for people with a broad range of skills 
and for all ages requires a range of bicycle programs, 
policies, and facilities.  Careful street design is needed 
to provide cyclists sufficient space and visibility for 
safe riding; this must be balanced effectively with 
other street users and done in a way that navigation is 
clear and simple.

Improving bicycle access to transit increases urban 
mobility and fosters multimodal travel and can be 
done using relatively low levels of capital investment.  
Improving bicycle facilities and parking in transit 
corridors and at stations can bring new riders to the 
transit system.

HOW WELL DOES IT WORK?
Transit agencies are finding that bicyclists are more 
willing to take transit when the systems provide 
bicycle amenities and market their services directly 
to them. The Portland Bureau of Transportation’s  
Bicycle Program estimates that providing improved 
access for bicyclists increases the capture area of 
transit investments twelve-fold. 

Working together, transit agencies and local jurisdic-
tions that develop a comprehensive approach to 
improving bicycling conditions and amenities can 
attract additional transit riders and decrease single 
occupancy vehicle trip rates at relatively minimal 
cost.  The following sections present best practices 
in bicycle amenities, programs, and infrastructure in a 
variety of U.S. and European cities. 

Enhancing bike access to transit can be a cost-effective way to promote transit ridership.
Source: Todd Mecklem
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There are a number of street design features that 
cities can use to improve cycling safety and comfort,  
including: bicycle lanes, bicycle boulevards, cycle 
tracks, improved crossing treatments, signage, and 
traffic calming  features. Additionally, education and 
safety training programs can help to get more people 
on bikes.  Ultimately, getting more bicyclists on the 
streets is the best way to improve driver awareness 
and rider safety.  Bicycle parking and end-of-trip facili-
ties, such as lockers and showers, are also important 
to bicycle riders.   

IMPROVEMENTS  
THAT ENCOURAGE 
BICYCLING TO TRANSIT 
To increase the number of people bicycling to transit 
it is necessary to improve both perceived and actual 
safety of the overall bicycle network. Since the city 
controls street design, this is an area where it has 
direct influence in improving access to transit.  This 
section presents a variety of bicycle infrastructure 
improvements that support system-wide bicycling 
connectivity and access to transit.

Bicycle Boulevards 
Bicycle boulevards are low-traffic streets that have 
been optimized for use by cyclists. A variety of traffic 
calming elements and signage are used to reduce 
car volumes and speeds, fostering a safe bicycling 
environment.  Bicycle boulevards often include 
features that allow cyclists to travel farther without 
stop controls or intersection treatments that allow 
cyclists to continue through intersections, while cars 
are forced to turn.  Bike boulevards often make use of 

sharrows or shared-lane markings that communicate 
the presence of bicyclists to drivers. 

Bicycle Lanes and Boxes
Bicycle lanes are another technique to provide 
dedicated space in the street for cyclists and to 
increase driver awareness to the presence of cyclists. 
Increasingly, cities are using colored pavement treat-
ments to designate bike lanes, either by coloring the 
beginning of the lane or the entire lane. In a number 
of European countries, such as Belgium, it is custom-
ary for bike lanes to be differentiated from traffic 
lanes with colored pavement treatments. Colored 
lanes further discourage drivers from entering the 
portion of the right-of-way dedicated for cyclists.

Colored markings can also be used at key spots such 
as intersections and turn zones where cars need to 
cross a bike lane. Bike boxes, as shown below, allow 
bicyclists to wait ahead of vehicular traffic, have been 
implemented in Portland, Oregon.

Bicycle boulevards use a variety of traffic calming tech-
niques and shared-lane markings to increase safety for 
bicyclists.
Source: Flicker user Payton Chung

Bike boxes allow cyclists to move in front of the travel 
lane in order to be more visible to cars and avoid turning 
conflicts.  Politicians in Portland began advocating for an 
increase in bike box construction as a safety measure in the 
wake of cyclists fatalities at intersections.
Flickr user: Rich and Cheryl
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Cycle tracks, as shown in Amsterdam, are bicycle lanes that are separated, but adjacent, to traffic and transit.
Sources: Nelson\Nygaard and SvR Design

Cycle Tracks in Portland, Oregon
In Portland, federal stimulus funds are being used 
to improve bicycle access to transit by establishing 
cycle tracks and buffered bicycle lanes on streets that 
feed MAX Green Line light rail stations. The develop-
ment of high-quality feeder facilities is intended to 
bring new users directly to the transit system, while 
simultaneously allowing for improved conditions at 
locations where bicyclists cross the rail lines. 

Portland’s cycle tracks use a row of parked cars to 
separate bicyclists from auto traffic, but other cycle 
track designs often use a physical barrier such as a 
curb or a narrow median, which can be more expen-
sive to implement. 

A report prepared by Alta Planning + Design, called 
“Cycle Tracks: Lessons Learned”, presents findings 
from the Portland pilot project.  It found that cycle 
tracks have a number of advantages over conven-
tional bicycle lanes: they reduce auto-cyclist accident 
rates, remove the danger of “car-dooring”, and 
increase bicycle ridership. According to the report, 
cycle tracks can also present a number of potential 
complications, including conflicts between cyclists 

and pedestrians and bus passengers. Notably, since 
cyclists are not traveling alongside automobiles, “mo-
torists may not be aware of their presence, leading to 
increased vulnerability at intersections.” The report 
suggests that some accidents may be prevented 
by moving the stop line back at intersections, using 
protected phases at signals, and prohibiting cars from 
turning right on red. Portland has used bike boxes on 
the street to facilitate left turns for cyclists out of the 
cycle track.

In Portland, parked cars are used as a buffer between the 
cycle tracks and travel lanes.
Source: Nelson\Nygaard

Cycle Tracks
Cycle tracks are bicycle lanes that are physically 
separated from traffic, but are located in the roadway. 
Cycle tracks are common throughout parts of Europe, 
but only a few cities in the United States have them, 
including Bend and Portland, Oregon, Cambridge, 
Massachusetts, and New York, New York.  They 
provide a buffer from traffic that creates a much 
greater level of comfort and sense of protection for 
cyclists. Cycle track facilities generally take two forms: 
paired one-way facilities on each side of the street, or 
two-way wider facilities on one side of the street. 

External bike racks allow bicyclists to transport their bikes 
while traveling by bus. 
Source: Flickr user RichardMasoner
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USING A BICYCLE TO 
ACCESS TRANSIT
Once cyclists reach a transit stop or station, they 
are typically faced with a decision to store their 
bicycle  or bring it with them on transit.  For many, 
weather protected and secured parking that provides 
confidence that the bike is safe for an extended time 
is a critical system design feature.  Some riders also 
want or need to bring their bike on the transit trip to 
complete the other end of the journey.  If a traveler 
is uncertain about the presence of bicycle parking 
facilities at the station 
or whether transit can 
accommodate their 
bike on board, they 
are far less likely to 
chose a bike-to-transit 
journey.  

Bicycles Racks on Vehicles
External Bike Racks

Most transit agencies provide external bike racks 
on buses. Bike racks mounted on buses are most 
frequently located in the front of the bus. They 
typically flip up against the bus when they are not 
carrying any bikes. 

Onboard Bike Racks 

Commuter trains are often well-equipped to store 
bikes. Caltrain in the San Francisco Bay Area has 
multiple cars dedicated to carrying approximately 50 
bikes each.  The Utah Transit Authority is looking to 
redesign its commuter rail cars to increase bicycle 
capacity after finding that cars designed for hold two 
bikes have regularly been carrying 15 bicycles or more. 

Community Transit’s Swift BRT vehicles have onboard 
space for bicycles.
Source: Flickr user Oran Viriyincy

King County Metro was the 
first transit agency in the 

nation to use front-loading 
bicycle racks on buses.  

Today, Metro passengers 
load over 10,000 bicycles 

per week on buses.

Caltrain accommodates large 
numbers of bike commuters 
using cars dedicated to bike 
storage.
Source: Flickr User Richard 
Masoner

In Portland, the City has begun to remove on-street park-
ing in strategic locations to provide higher-capacity bicycle 
parking opportunities that provide good access to local 
businesses and, in some cases, are located on high frequency 
bus stops.
Source: left, Flickr user ITDP; right, Nelson\Nygaard

Light rail can accommodate 
bikes with vertical bicycle 
racks.
Source: Sound Transit

Compared to commuter trains, light rail transit (LRT) 
and streetcars have less space to accommodate large 
numbers of bicycles.  However, they can still accom-
modate bicyclists by providing onboard bicycle racks 
or designated spaces for bicyclists to stand with their 
bikes.  Some U.S. light rail trains, including Link, use 
racks that hold bikes vertically, while some European 
systems use fold-up seats with a rack underneath.

Most regular transit buses don’t have onboard space 
for bicycles given narrow aisles, but bus rapid transit 
vehicles may have more room to accommodate bi-
cycles. For example, Community Transit’s new SWIFT 
BRT vehicles have three doors and bicycles can be 
rolled onto the bus and stored in onboard bike racks. 
Installation of onboard racks protects other riders by 
securing bikes, provides a more comfortable ride, and 
possibly results in shorter dwell times at stops. 
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Bicycle Amenities at Stations and Stops 
Bike Parking

Providing bicycle parking at transit facilities is a 
critical element in achieving high levels of bicycle 
access to transit. National studies show that a lack 
of adequate bike parking and other related services 
is a major deterrent to commuting by bike.  Parking 
that is convenient, secure, weather-protected, and 
plentiful provides a measure of predictability and 
comfort for those who want to travel by bike and 
transit.  Wherever possible, bicycle parking should 
be conveniently located near bus stops; high quality 
bicycle storage is a must at rail stations and major 
transit transfer facilities.

End-of-trip Facilities

Weather, be it too hot, too cold, too humid or too 
rainy, is a frequently cited reason people chose not 
to cycle.  However, the problem is often not the lack 
of willingness to cycle in inclement weather, but the 
condition people end up in after biking through a rain 
or snow storm. Developing facilities that allow people 
to store bikes out of the weather and to shower and 
change at workplaces can help overcome this barrier.

A good way to encourage commuting in rainy areas is 
to provide spaces where cyclists have access to facili-
ties at the end of their commute where they can dry 
off, store clothes, and shower. Ideally, such facilities 
will provide secure bike parking, protected from the 
weather. Using regulations or incentive programs, 
cities can play a part in encouraging or mandating the 
inclusion of these resources in all new office buildings.

End-of-trip Facilities
Shower and storage facilities can be established for employees of several companies located in close proximity.  
Examples of this type of arrangement have been organized by Transportation Management Associations in 
Vancouver, BC and Portland, Oregon.  The City of Portland has established a public/private partnership with local 
fitness centers to provide local area commuters with off-site permanent clothes storage, shower facilities, and 
secure bike parking.  Cyclists can purchase day or monthly passes and access any of the fitness centers.  Public/
private partnerships reduce the infrastructure investment by the city and allow for a greater geographic network 
of facilities available to cyclists.  Portland’s experience indicates that these programs require regular advertising 
to maintain users.

Although bicycle and rail integration extends bicycle access 
to transit, it does present potential safety issues that need 
to be addressed through education, signage and design.
Source: J.Maus

Sheltered bike parking provides protection from the 
heat, snow, and rain.  Where there is not adequate 
curb space and more plentiful parking, parking spaces 
can be removed to install stalls for on-street bike 
corrals such as the one shown below.  

Secure bike parking provides an additional level of 
comfort and assurance to bike riders.  TriMet’s Bike 
and Ride facilities offer secure, enclosed bike parking 
that is accessed with a BikeLink keycard.  In Long 
Beach, secure staffed bike parking can be found at 
the BikeStation, along with other amenities such 
as repair services, transit information,  and electric 
vehicle recharging. 
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ENHANCING BICYCLE AND 
RAIL INTEGRATION 
Bicycle corridors, be it cycle tracks, bike lanes, or 
trails, can be installed in or adjacent to rail rights-of-
way.  In Vancouver, B.C., development of the elevated 
Skytrain allowed for the development of trails 
underneath, which have subsequently been linked to 
a growing network of trails, bicycle boulevards and 
bike lanes.  Installing bicycle corridors alongside rail 
helps to provide greater integration of bicycling with 
transit use; however, the systems have to be designed 
carefully to minimize collisions and accidents. 

One potential complication of integrating bicycling 
with railways it that bicycle wheels can become 
caught in the flange gap of rail tracks.  An Alta 
Planning and Design report, “Bicycle Interactions and 
Streetcars: Lessons Learned and Recommendations”, 
stated that “bike-track crashes are a major and 
underreported problem for Portland-area bicyclists.”  

This has also been an issue in Seattle as a number of 
bicyclists have been injured while crossing the tracks 
of the South Lake Union Streetcar. 

The risk of bicycle accidents associated with the 
flange gap can be reduced by designing the track 
and cycle alignments to avoid difficult crossing 
angles.  Designing perpendicular crossings, as close as 
possible to 90 degrees, can be an effective approach.  
Another way to address this is through good signage 
and public education for cyclists to make them aware 
of the tracks and safe practices for crossing the 
tracks.  

Other approaches to reducing potential bicycle 
accidents associated with bicycle and rail integration 
include:
•	 Center Median Platforms: Running streetcar 

and light rail systems along a center median 
allows curb lanes to be used by bicyclists. Such 
designs require that stations be located near 
signalized intersections to reduce conflicts with 

riders accessing the station. Center platforms 
also allow consolidated station designs that 
serve both directions of travel.

•	 Expanded Bike Lane: Expanding the bike lane 
and space to maneuver at angled crossings im-
proves safety conditions for bicyclists. In Seattle, 
crossings of the South Lake Union Streetcar line 
at Westlake and Seventh avenues are aided by a 
widened bike lane with graphics showing how a 
bicycle can be maneuvered across the tracks.

•	 Bridges: As new bicycle facilities are developed 
along transit corridors, the use of dedicated 
bridges to move bikes and pedestrians across 
barriers (e.g., rail lines, freeways, topographic 
obstacles) can increase safety and comfort.  
However, these improvements can come at a 
significant cost. 

Signage is important for 
notifying bicyclists about 
the dangers of riding near 
tracks.
Source: BikePortland.org

The City of Portland’s “See and Be Seen Campaign” encourages 
greater awareness of the dangers of limited visibility during 
winter months.
Source: www.bikeportland.org

Designing bike paths so that they cross at perpendicular angles to rail tracks increases bicylcling 
safety.
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PROGRAMS  
THAT PROMOTE 
SYSTEMWIDE BICYCLING
Developing a healthy bicycling environment and cul-
ture is an important part of supporting good bicycle 
access and integration with transit.  Building a strong 
and lasting bicycling constituency requires a multi-
faceted approach that not only provides required 
infrastructure, but makes cyclists feel they are part of 
a broad and growing community.  There are a variety 
of programs and activities that can engender this 
community spirit toward cycling.

Conducting a Safety Campaign
Cities have limited influence on cyclist and driver 
behavior at night and in wet weather but some 
municipal programs have been established to increase 
awareness and education in this area. The City of 
Portland and community organizations initiated 
a public awareness campaign entitled See & Be 
Seen: Light the Bike. See the Bike to bring greater 
awareness to the dangers of cycling without proper 
lighting.  The campaign is complemented by the local 
Community Center providing free lights to needy 
cyclists through its Get Lit! initiative. Other cities have 
worked to train truck drivers to look out for bikers 
when they turn right at intersections.  

Celebrating Cycling

Great cycling communities have numerous events 
that celebrate those that ride, allow families to 
ride safely together or to pay homage to dedicated 
cyclists. Some common events include: organized and 
supported rides, Sunday Parkways activities where 

Street closures, such as Sunday Streets in San Francisco, 
help to build a healthy bicycle culture.
Source: Flickr user dustinj

Bikesharing programs allow subscribers to access bicycles at 
parking stands throughout the city.
Source: Flickr, user Sletvet

local streets are closed to cars and cyclists are free 
to ride, bike commute month (or week) where local 
companies can compete for the highest cycling rates, 
bicycle carnivals or events that showcase numerous 
types of cycling.  All these events can help to build a 
cycling culture.

Bikeshare Programs 

Another program that has proved to be very popular 
in European cities (Paris, Barcelona, Lyon, Nice, 
Rome and others) is a “bike share” program in which 

subscribers can access bicycles at parking stands 
throughout a city.  Often, these systems are paid for, 
installed and maintained by private entities in ex-
change for a franchise (such as advertising at transit 
stops) throughout the project area.  American cities 
such as Denver, Washington DC and Minneapolis are 
also implementing bike share programs.  A primary 
advantage of the system is that it is flexible for the 
user, and can be funded privately if the appropriate 
franchise agreement can be reached with a provider.





Seattle Transit Master Plan Briefing Book  7-59

7 BEST PRACTICES
Capital Funding and Finance

 PORTLAND AND SAN FRANCISCO

WHAT IS IT?
Capital funding and finance is an important consider-
ation in planning for the development of new transit 
services, especially those that have higher initial 
start-up costs such as light rail (LRT), streetcar, and 
Bus Rapid Transit (BRT) systems. Capital costs refer 
to those expenses associated with implementing 
service, including initial start-up costs for right-of-way 
(ROW) improvements, vehicle procurement, stop/
station design and development, and construction of 
storage and maintenance facilities.

In general, streetcar and light rail trade higher capital 
costs for increased vehicle capacity and lower 
operating costs per passenger when compared to bus 
operations. BRT invests in ROW exclusivity and transit 
priority treatments in return for more reliable service.  
LRT and BRT can incur significant costs to fully 
develop station facilities while streetcar stations tend 
to cost less, in line with a high-amenity bus stop. Rail 
modes require unique maintenance facilities, neces-
sitating additional land acquisition and construction 
costs.

WHY DO IT?
Transit agencies around the U.S. are increasingly 
focused on developing high-capacity, fixed-guideway 
transit lines to reduce per passenger operating costs 
over time and to promote walkable mixed use devel-
opment in transit nodes and corridors. Federal Transit 
Administration (FTA) grant programs have historically 

funded major portions of local bus, BRT and LRT 
capital projects. In recent years, FTA has also support-
ed streetcar capital costs—projects which previously 
had been funded primarily with local revenues and 
bonding. Recent adjustments to the FTA Small Starts 
evaluation criteria relax the emphasis on travel time 
benefits, opening the door for urban streetcar circula-
tors to be more competitive. Common local funding 
for streetcar capital projects includes the use of Local 
Improvement Districts (LIDs) and/or Tax Increment 
Financing (TIF) to capture the anticipated benefits to 
adjacent property owners. 

CAPITAL  
FUNDING SOURCES
As U.S. cities plan major transit capital investments 
such as streetcars, BRT or urban light rail projects, 
they are faced with a decision to pursue the lengthy 
federal funding process or use local funds to stream-
line planning and construction. Many successful 
projects have elected not to pursue federal funding 
and have used only local and state funds to build 
streetcar alignments. It is estimated that seeking FTA 
Small Starts adds as many as five years to the process 
required to move from preliminary design to revenue 
service. A local/state process could take from four to 
seven years, while an FTA process is likely to take 10 
or more.

Muni used local funds to jumpstart its Third Street Light Rail Project.
Image from Flickr user Schaffner
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Federal Funding
Federal Transit Administration grants, including 
the folowing, are a primary source of transit capital 
investments. 
•	 Section 5307 Urbanized Area Grant 

Program:  Formula funding based on population 
density and provision of transit services

•	 Section 5309 Bus, Bus Facility and New/
Small Starts Program: Competitive grant 
program for large projects and vehicle procure-
ments, often involving Congressional earmarks

The Small Starts Program was established in the 
last federal transportation spending bill – the Safe, 
Accountable, Flexible, Efficient, Transportation Equity 
Act–A Legacy of Users (SAFTEA-LU) for requests of 
less than $75 million in federal funding with a total 
project cost under $250 million. This new category 
was established to foster the development of less 
capital-intensive transit systems, such as BRT and 
streetcar systems. However, recent rulemaking to 
define the Small Starts application review process 
has been perceived as biased against streetcars as 
standards for cost effectiveness outweigh economic 
development and other benefits. This program is an 
expansion of the FTA New Starts Program, which is 
the capital funding program for major transit cor-
ridor infrastructure. The FTA funding process can 
be lengthy, taking seven to well over 10 years from 
initiation of an alternatives analysis to execution of 
a full funding agreement. Local match requirements 
are 20% of the project total cost, but in recent years 
the FTA has been pushing recipients to pay closer to a 
50% local match.  

REGIONAL TAX MEASURES
Regional tax measures are a potential source of funding for large-scale transit projects and for regions 
planning to expand transit infrastructure relatively quickly. Recent examples of major regional tax measures 
include: 

•	FasTracks (Denver, Colorado): The Denver-
Aurora and Boulder metropolitan area is funding 
its 12-year, $6.5 billion public transportation 
expansion plan with a combination of federal 
appropriations, private contributions, and a 
region-wide sales tax increase. Denver area 
voters approved the sales tax increase in 
November 2004. The plan calls for six light rail 
and commuter lines to be opened between 2013 
and 2016. It also includes the expansion of exist-
ing light rail stations, the addition of a bus-based 
rapid transit route, and the expansion of bus 
routes and parking facilities at rail facilities.

•	Sound Transit 2 (Puget Sound): Snohomish, 
King, and Pierce county voters passed a measure 
increasing the regional general sales tax in July 
2008. The measure is intended to raise $17.8 
billion over 15 years to pay for a variety of transit 
improvements, including light rail, streetcar, and 
commuter rail expansion as well as additional 
service on commuter rail and express buses (see 
Overview of Existing Transit Services section for 
more information).

•	Measure R (Los Angeles): In November 2008, 
Measure R was approved by Los Angeles County 
voters by a two-thirds majority. It approved 
raising county sales taxes by one-half cent 
over a 30-year period to fund $40 billion in 
transportation projects and improvements. This 
includes a variety of transit projects, such as rail 
and bus rapid transit lines and improvements 
on Metrolink commuter rail. L.A.’s Mayor Villaraigosa proposes leveraging the half-cent sales tax with 
federal guarantees and loans secured by future tax revenues. Those guarantees and loans would allow the 
Metropolitan Transportation Authority to build 12 major projects specified in the measure in just 10 years 
rather than the projected 30.

Measure R will raise sales tax in Los Angeles County to pay 
for a variety of transit projects, including improving Metro-
link commuter rail service.
Image from Flickr user SP8254
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Housing and Urban Development Funds
While not a traditional source of support for trans-
portation projects, funds from the U.S. Department 
of Housing and Urban Development (HUD) have been 
used to support planning and design work on transit 
projects. HUD earmark funds require a local match.  

Local Funding Sources
Many recent capital projects in the United States 
have relied largely, if not solely on local funding for 
construction and operation. In a number of cities 
around the country, avoiding complex requirements 
associated with federally funded construction 
projects has allowed for more cost effective and rapid 
construction and implementation of service. For this 
reason, many projects, such as Seattle’s Bridging the 
Gap, have funneled federal earmarks to planning and 
design work rather than construction.  

Local Improvement Districts (LIDs)
A local improvement district is a geographic area in 
which real property is taxed to defray all or part of 
the costs of a public improvement. The distinctive 
feature of a special assessment is that its costs are 
apportioned according to the estimated benefit that 
will accrue to each property. In Washington, local 
improvement districts are governed by Chapter 35.43 
of the Revised Code of Washington (RCW).  It is 
within the local jurisdiction’s discretion to determine 
the benefits and benefit area of a project financed by 
a local improvement district.  

The basic principle of a local improvement district 
is that it creates an assessment charge for thosed 
property owners who receive special benefits from an 
improvement beyond the general benefits received by 

all citizens of the community. In the case of streetcar 
this assessment would be tied to a unique transporta-
tion service and to the positive impact of streetcar on 
property values.

For example, the expansion of the Seattle streetcar 
network is anticipated to lead to positive changes in 
property values along the routes.  Increased property 
valuation is expected from the enhancement of 
the local transportation network, connections with 
regional transit systems, improved neighborhood 
economics and livability, and increased property 
exposure and demand. These expected increases 
in property value can garner private sector support 
for the formation of a local improvement district or 
support the use of tax increment funding. 

General Obligation Bonds  
(Property Tax Supported)
Bonds are a primary source of funds for constructing 
capital improvement projects. Voter-approved bonds 
are sold to fund street and other transportation 
projects. Transportation projects can be grouped in 
“bond packages,” which go before the public for voter 
approval, or issued separately. General Obligation 
Bonds can be supported through the city’s property 
tax base or through the transit district’s tax base. 
Bonds can be backed with incremental increases in 
universally applied city taxes such as those on sales 
and property. However, it may be more politically 
acceptable to use a source that has a geographic or 
functional connection to the proposed alignment. 
Common sources include:
•	 Parking meters revenue
•	 Off-Street parking lots revenue

LIDs have been a primary funding source for several recent successful streetcar projects in the Northwest, including the  
Portland Streetcar and the South Lake Union Streetcar in Seattle. 
Image from Flickr user Seattle Municipal Archives

Page image from Flickr user The Courtyard
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WHO’S DOING IT?
Capital funding varies substantially from state to state 
and even project to project.  Whereas light rail and 
bus  rapid transit projects generally use more tradi-
tional sources for capital financing, streetcar capital 
financing has more often been funded creatively using 
a variety of local funds.  

Bus Rapid Transit
Bus rapid transit capital costs are typically split among 
local, state, and federal dollars. The percentages of 
each of these sources varies between projects, but 
federal funds often make up over 50% of capital 
costs. The graph on the right summarizes funding 
sources for various BRT projects.

Funding sources vary for BRT projects, but federal funds typically cover more than half of capital costs.
Image from Wikimedia commons, http://en.wikipedia.org/wiki/File:CAT_Irisbus_Civis.jpg
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CAPITAL FUNDING SOURCES FOR PORTLAND’S  
WESTSIDE AND EASTSIDE STREETCAR SYSTEM

 

Westside 
Streetcar  

(in millions)

Eastside 
Loop  

(in millions)
Westside 

%
Eastside 

%
Local  
City Parking Bonds 28.6  27.7% 0.0%
Local Improvement District 19.4 15.5 18.8% 10.5%
Tax Increment Financing 21.5 27.68 20.8% 18.7%
City Funds-General Funds/Dept. Funds 5.5 6.11 5.3% 4.1%
Transportation Land Sale 3.1  3.0% 0.0%
Transportation Systems Development 2.5  2.4% 0.0%
Miscellaneous 5.6  5.4% 0.0%
Regional 
Regional Transportation Funds 10 3.62 9.7% 2.4%
State
State Lottery Funds  20  13.5%
Federal  
Federal Transportation Funds 5 75 4.8% 50.6%
U.S. HUD Grant 1.95  1.9% 0.0%
Stimulus Funds  0.36 0.0% 0.2%
 103.15 148.27 100% 100%

Source: Portland Streetcar Inc.

Streetcar Capital Funding
The following sections highlight innovative examples of capital funding in Portland, 
Oregon and San Francisco, California.

Portland Streetcar. Streetcar projects typically rely on a wide range of funding 
sources with strong variation even within different projects and phases in the same 
city. As mentioned, access to federal Small Starts funds are currently perceived as 
challenging for local circulator projects; however, “rapid streetcar” applications that 
utilize more aggressive right-of-way treatments will be strong candidates.  Relying 
on local funding can avoid competition with other projects seeking federal funds or 
restrictions on their use. Key local sources of capital funds include local improve-
ment districts (LIDs), tax increment financing (TIF), and parking revenue bonds. 

Relative to the other modes, streetcar has the highest potential to attract funding 
from both the private and public sectors. The evolution of the Portland Streetcar 
provides an example of innovative local funding for streetcar development. Portland 

Portland financed the construction of its Red Line MAX with a public-private partnership 
with Bechtel Enterprises.
Image from Flickr user Jason McHuff
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relied on local funding sources in the three phases 
of its Westside Streetcar system and only applied 
for New Starts funding for the planned Eastside 
Streetcar loop.  

The table below shows the capital funding sources 
for Portland’s Westside (4.0 miles) and Eastside 
Streetcars (3.3 miles). 

The Westside Streetcar utilized a variety of primarily 
local funding sources, including: city parking bonds 
(28%), tax increment financing (21%), and a LID 
(19%).  Only about six percent of overall funding 
came from federal sources. The Eastside Streetcar, 
currently under construction, also used funds from 
an LID (10%), and tax increment financing (19%), but 
also took advantage of state lottery funds (14%) and 
federal transportation funds (50%).

Light Rail Capital Funding
Light rail projects typically rely on a greater level of 
federal funding. The split between federal, state and 
local dollars varies between projects, but federal 
funds typically make up over 50% of capital costs. 
Many projects utilize FTA New Starts funding along 
with FTA 5307 regional formula funding, Surface 
Transportation Program (STP) flexible federal fund-
ing, and other federal sources.

Portland MAX Light Rail. The Portland Red Line MAX 
LRT offers an example of innovative financing for 
light rail construction. A light rail connection between 
downtown Portland and the airport had been part of 
regional transportation plans since the mid- 1980s 
but funding limitations kept the project from moving 
forward. In 1997, Bechtel Enterprises proposed a 
public-private partnership in which Bechtel, in return 
for development rights at LRT stations, would build 
the MAX extension along with three local government 
agencies—the Port of Portland, TriMet and the City 
of Portland.  The private investment helped to extend 
light rail to the airport earlier than anticipated and 
resulted in the project not using any federal or state 
general fund dollars or additional local tax levies.  The 
5.5-mile extension opened in 2001, just four years 
after the initial proposal of the joint venture.

Third Street Light Rail Project. In San Francisco, 
Muni utilized local funds to jumpstart the 
development of the Third Street Light Rail Project, 
which connects the southeast sector of San 
Francisco to the rest of the city and regional transit 
connections. The project was divided into two phases. 
Phase 1: Third Street light rail, developed a surface 
line traveling north from King Street along Fourth 
Street, and Phase 2: Central Subway, will extend 

Muni used local funds from the development of the Third 
Street light rail (Phase I) as the local match when applying 
for New Starts funding for Central Subway (Phase 2).
Image from Nelson\Nygaard

service using a new tunnel beginning near Bryant 
Street and continuing to Stockton and Clay Streets in 
Chinatown.

As Phase 2 involves the construction of a new subway 
tunnel, its budget is more than double the cost of 
Phase 1. Using local funding for Phase 1 allowed Muni 
to begin constructing the Third Street light rail more 
quickly and bypass the lengthy New Starts application 
process for this phase. This approach allowed Muni 
to demonstrate its commitment to the project as 
well as the project’s viability. When it did apply for 
New Starts funding for Phase 2, the agency was able 
to use the local funds spent in Phase 1 for the local 
match requirement.

Most of the local funds used in Phase I came from 
Proposition B and K, local sales tax initiatives that 
raised money for transit, and regional bridge tolls.  
Federal funding sources included Section 5307 
(Urbanized Area Formula Program), 5309 (Capital 
Program), and Surface Transportation funds. State 
funding came primarily from the Transportation 
Congestion Relief Program and State Transit 
Assistance funds.

FUNDING FOR THIRD STREET  
LIGHT RAIL PROJECT (MILLIONS)

T-Third 
(Phase 1) % of Total

Central 
Subway 

(Phase 2) % of Total
Federal $123.4 19% $948.4 60%
State $160.7 25% $342.0 22%
Local $364.3 56% $287.9 18%
Total $648.4 $1,578.3
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7 BEST PRACTICES
Financing Operations

 PORTLAND, SAN FRANCISCO, TAMPA, WASHINGTON, D.C. 

WHAT IS IT?
Transit operations include on-going expenses such 
as operator and administrative labor expenses, fuel/
energy costs and vehicle and infrastructure mainte-
nance. In contrast to capital funding, most financing 
for transit operations in urban areas is local. In Seattle, 
the primary local financing mechanism for transit op-
erations is a local option sales tax that comprises 62% 
of King County Metro Transit’s operating revenues. In 
Seattle and across the country, transit agencies have 
responded to declines in revenue with service reduc-
tions and fare increases (see map at right). Seattle 
voters have also passed several initiatives in recent 
years to fund specific sets of capital projects or 
service improvements through increases in dedicated 
transit sales taxes and limited duration sales taxes. 
As in other cities, declines in sales tax receipts have 
extended implementation timelines and/or decreased 
the scope of planned improvements.

WHY DO IT?
Increased local funding for transit operations can 
be used to improve service frequency, hours of 
operation, or coverage. Increasing King County Metro 
operating funds has been identified as a top priority 
by Seattle leaders. Cities served by a regional transit 
provider may want to implement services that achieve 
goals differing from those prioritized by a regional 
transit agency. For example, a local jurisdiction may 
place more value on circulation in downtowns 
or short distance connections between urban 

neighborhoods. In addition, as congestion increases, 
additional buses and operators are needed to main-
tain even existing service levels. The reliance on sales 
taxes demonstrates the vulnerability of transit service 
to changes in economic conditions.  Motivations for 
pursuing innovative local funding sources include:

Constraints on existing funding sources. Many cities 
and regions, Seattle included, have dedicated taxes to 
fund transit, as shown in Figure 1. For transit opera-
tors in the Puget Sound, many of these taxes have 
reached their maximum allowed level and revenues 

have declined as a result of the economic downtown. 
The sales and use tax rate for King County Metro 
Transit is already 0.9%—the maximum allowed by 
state law within a Public Transportation Benefit Area 
(PTBA). In addition, King County’s 40/40/20 rule 
limits the potential for new service investments in 
Seattle by requiring that 80% of new service invest-
ments be made in the South and East Subareas of 
the county. Other primary sources for funding transit 
operations are listed in Figure 1. 

Fare Increases
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$

$

$

$

$

$
$

$
$

$

$
$

$

$

$

$

$

$

$

$

$

$
$

$ $

$

$

$

$

$

$

$
$$

$$$
$

$

$$
$ $

$
$

$

$

$

$

$

$

$

$

$

$

$

$
$$

$

$

$$$$

$

$$

In 2009, transit agencies responded to the economic downtown and declines in operating funding by increasing fares and 
reducing service and staff. This best practices section discusses both traditional and less widely used sources for financing 
transit operations.
Source: Transportation for America, Stranded at the Station, 2009
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and an employee hours tax) funds transportation 
capital improvements, including transit speed 
and reliability projects. (Note: The City Council 
repealed the employee hours tax as of January 1, 
2010, noting administrative complexities in col-
lecting the tax and that the commercial parking 
tax generated more revenue than anticipated.1)

•	 Sound Transit’s ST2 program (0.5% sales tax 
increase to 0.9% total) funds capital projects 
including Link light rail, the First Hill streetcar and 
operation of commuter rail, light rail, and express 
bus service. Sound Transit funding also includes a 
motor vehicle excise tax and car rental tax.

1 Seattle Ordinance 123150; http://www.seattle.gov/rca/  
taxes/EmployeeHoursTax.htm

As in other regions (for example, Denver’s FasTracks 
pf San Francisco’s Measure K), voters in Seattle 
have demonstrated a willingness to support funding 
packages (listed above) for specific transportation 
improvements that have broad community support.

Stable and diversified funding base. Sales taxes are 
volatile and particularly prone to fluctuations based 
on economic conditions. Additional funding sources 
that capitalize on or capture the value of transit can 
create new, reliable streams of revenue.

FIGURE 1 SOURCES OF PRIMARY TRANSIT   
  OPERATIONS FUNDS

Source

Share of Total 
Transit Funding  
(Federal, State, 

and Local)1
Local Transit Operations 

Funding Examples 
Fares 25% All
Dedicated sales tax 16%  

(primarily local)
Seattle (King County Metro and 
Sound Transit), Chicago (RTA), 
Denver (RTD), San Francisco 
(Muni), Los Angeles (Metro)

General revenues 18%  
(primarily local)

San Francisco (Muni)

Dedicated fuel tax 14%  
(federal)

U.S.: Primarily federal 
Canada: Vancouver, B.C., 

Montreal, Toronto
Other sources 28% Property tax: Minneapolis 

(Metro Transit), Vancouver, B.C. 
(Translink)

Payroll tax: Portland, OR 
(TriMet), New York (MTA)

Source: 1 Share of total transit funding in 2000 based on analysis for TRB 
Special Report 235, The Fuel Tax and Alternatives for Transportation Fund-
ing, 2006.

Regional Sources

Bridging The Gap

Local Sources

KCMT Tax Base
King County
  

Transit Now
Incremental Sales Tax
King County
  

ST Tax Base
Central Puget Sound

Streetcar
Operations Fund

Local Bus 
Service

BRT
(RapidBus)

Regional Bus
Service

Regional Rail
Service

Streetcar
Service

Speed & 
Reliability 
Projects

 Denotes Transit Now matching funding via partnership program

FIGURE 2 ALLOCATION OF EXISTING SEATTLE TRANSIT REVENUES

Competition for local funds. Funds generated from 
current sources are already allocated to existing or 
planned services, as illustrated in Figure 2, making 
new local financing sources a critical means of 
enhancing or establishing new service in Seattle. 
The following list identifies current transit funding 
programs in the Seattle region:
•	 King County’s 10-Year Transit Now program 

(0.1% sales tax) funds identified capital and 
operating improvements to “core” service as well 
as RapidRide.

•	 The City of Seattle’s 9-year Bridging the Gap 
program (property tax, commercial parking tax, 

http://your.kingcounty.gov/kcdot/transitnow/
http://www.cityofseattle.net/transportation/bridgingthegap.htm
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Support competitiveness of transit. Speed and reli-
ability improvements that increase transit efficiency 
(such as by transit priority features or traffic signal 
timing) or that make transit relatively less expensive 
compared to other modes can help Seattle achieve 
multiple goals.

WHO IS DOING IT?
Regional Transit Agency Contributions
Revenues from general transit revenue stream

To the extent a new transit service (e.g., light rail) 
overlays or replaces existing or planned future 
services, some portion of the operating cost can be 
transferred from the bus service that it replaces. 
•	 Portland (OR) Streetcar: The regional transit 

agency for the Portland region, TriMet, is funded 
through a payroll tax; Oregon does not have a 
sales tax. TriMet contributes about two-thirds 
(58% in 2010) of streetcar operating funding 
net of fares (i.e., offset by fare revenue). This 
is approximately equivalent to the cost of bus 
service that would be required to serve new 
development along the streetcar alignment. 
Fares, sponsorships and advertising contribute 
about 9%. Fare revenue is low because much of 
the line operates in the downtown fareless rail 
zone, however the city is evaluating fare policy 
for its eastside streetcar extension, scheduled to 
open in late 2011.

•	 Seattle South Lake Union Streetcar: In 2010, 
King County Metro assumed responsibility for 
75% of operating costs, offset (by fare revenue, 
which covers 37% of costs). 2 The city will then 
cover remaining costs, offset by sponsorship 
revenue and federal operating grants.

2 Seattle 2010 Proposed Budget; Draft Memorandum of Understand-
ing, South Lake Union Streetcar Financing, http://www.cityofseattle.
net/transportation/docs/slu18FINAL%20Financing%20Appen-
dix%20C.pdf.

City General Fund
Funding from city general fund and general transpor-
tation revenues

General funds are important funding sources in 
cities that operate their own transit systems (such 
as San Francisco and Ottawa). General transporta-
tion revenues are also important in cities that are 
part of regional transportation districts but operate 
transportation services such as local streetcars or bus 
circulators (i.e., Washington D.C., and Portland).
•	 In San Francisco, where the Municipal 

Transportation Agency (MTA) is responsible for 

transit, parking, and traffic operations, the city’s 
general fund will supply nearly 29% of operating 
revenue in 2010 (see Figure 3). Transportation-
related fees and fines are replacing general funds 
in both absolute and percentage terms, including 
a new taxi fee. Part of the decline in general 
funds in 2011 is due to one-time general funds 
allocation to replace cuts in state operating as-
sistance, which will be partially restored in 2011.

General transportation funding sources can include 
those listed in Figure 1 and sources such as parking 
revenues and impact fees as described below.

28.7%

31.9%

23.6%

10.3%

3.2%

2.4%

General Fund

Parking & Traffic Fees/Fines

Transit Fares

Operating Grants

Other (Advertising, Interest, Rent)

Taxi Fees

0 50 100 150 200 250 300

Operating Revenues (Millions of Dollars)

2009 Actual
2010 Budget
2011 Budget

FIGURE 3 SAN FRANCISCO MTA OPERATING REVENUES 2009 - 2011

Source: SFMTA 2011-2010 Proposed Budget Book, April 2010
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Parking Meter Revenues
Allocation of existing and new local revenues

Parking meter revenues help fund transit in a num-
bers of cities:
•	 San Francisco dedicates 80% of the total parking 

tax revenues collected by the City to support 
transit, the result of a 2007 ballot measure – 
doubling the previous 40% share allocated to 
transit. As shown in Figure 3, parking and traffic 
fees and fines comprise nearly 32% of the MTA 
operating budget. An increased share of parking 
revenues is expected to come from parking 
fees rather than fines under SFpark, a federally-
funded pilot program that the city is implement-
ing to test market-based pricing of the city’s 
parking supply. Although the goal of the program 
is not to raise money, it may increase revenue 
due to increased prices, extended time limits, 
and flexibility of credit card payments.

•	 In Portland (OR), the City uses parking revenue 
to fund streetcar operations, which is run by the 
regional transit provider, TriMet. (See detailed 
case study.) 

•	 In Washington, D.C., the Downtown Business 
Improvement District is advocating raising 
parking fees in peak periods and extending 
metering to Saturdays in parts of the city, using 
the revenues as a general source for new and 
improved transit service.3

•	 In Boulder, CO, parking revenues fund the 
ECOPass program that provides downtown 
employees and many residents with free transit 
passes.  These revenues help to support a robust 
local bus system, which is run by the regional 
transit district (RTD), but carries special local 
branding and is designed for local circulation.

3 Downtown DC Business Improvement District, Getting From Here 
to There, http://www.downtowndc.org/_files/docs/leadershiptrans-
portation.pdf

Source: SFMTA

New parking meters installed under the SFpark program 
will include inceased time limits and pricing that adapts 
to demand.

Portland (OR) Streetcar
Parking Revenue

Revenue from parking meters installed in the 
districts served by the streetcar, including the 
Pearl and South Waterfront Districts, is used to 
fund about a third of the streetcar’s operating 
cost ($1.8 million budgeted for 2010). This use 
of revenue is justified by the streetcar’s role in pro-
viding central city circulation and in helping open 
these areas for development, thereby generating 
parking meter revenue. City policy conditioned an 
additional $300,000 in annual operating support 
to a 9% increase in streetcar ridership within two 
years of the streetcar’s extension to the South 
Waterfront.1 The city’s Transportation System 
Plan states that parking meter districts should 
“encourage the use of alternatives to the use of 
the automobile, and provide a funding source for 
transportation projects within the districts.”

1 http://www.portlandonline.com/auditor/index.
cfm?a=94581&c=38633.

http://sfpark.org
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Operating Endowment
One-time revenues (such as from land sales) or 
regular revenues steams (such as from the sale of 
naming rights or leases) can be used to create a fund 
that contributes to transit operating costs.
•	 Tampa (FL) created an endowment fund using 

proceeds from 10-year sponsorships for the 
TECO Line Streetcar, named after TECO Energy, 
which owned the historic streetcars in Tampa 
and purchased the naming rights for $1 million. 
Streetcar naming rights were sold for $250,000 
and stop naming rights were sold for $100,000. 
Purchasers are eligible for a 50% state tax credit. 
Investment earnings and/or drawdown on the 
principal are used for operations. Tampa plans 
to renew the sponsorships after 10 years to 
replenish the endowment. 

•	 Seattle established a South Lake Union Streetcar 
Operating Fund, to consist of both public and 
private sources. The city loaned initial operating 
funds which will be repaid from sponsorship 
revenue over time.

•	 King County’s Transit Now program created a 
funding pool for matching financial contributions 
(or traffic improvements that improve speed 
and reliability) from private entities and cities. 
Over an 18-month period starting in September 
2008, 14,000 service hours funded by partners 
leveraged 27,000 hours paid for with Transit 
Now funds. 4

4 http://your.kingcounty.gov/kcdot/transitnow/partnerships.stm

Sponsorships, Naming Rights,  
and Advertising
A number of streetcar and bus circulators have 
expanded upon traditional transit advertising revenues 
by allowing sponsorship of different elements of the 
system. While advertising is a traditional funding 
source for regional transit agencies, they have not 
made as extensive use of sponsorships and more 
innovative private funding opportunities as city-owned 
streetcar or circulator systems.
•	 Tampa’s TECO Line Streetcar sells advertising 

(vehicles, farecards, and stations) and leases 
vehicles for private functions, in addition to spon-
sorships and naming rights (described above). 
However, in 2009 advertising and leasing (not 
including naming rights and sponsorships, used to 
fund its endowment) accounted for about 2.5% 
of total revenues. As part of an effort to increase 
advertising revenues, Tampa is considering a 
proposal to display messages and/or locations on 
flat-panel displays as the streetcar approaches an 
advertiser’s location.

•	 Portland Streetcar (OR) solicits annual sponsor-
ships at a rate of $25,000 per car, $6000 per 
stop, or $9000 for two stops, including audible 
announcements. Restaurants within 2 to 4 
blocks of the route can also sponsor a listing in a 
brochure and streetcar map for $600 per year.

•	 Seattle South Lake Union Streetcar sponsorship 
revenues were about $500,000 annually in 
2008 and 2009, although they are projected at 
$350,000 in 2010. Sponsors’ names are featured 
at stops or on individual streetcars.

http://www.tecolinestreetcar.org
http://www.tecolinestreetcar.org/advertising/advertising.pdf
http://www.portlandstreetcar.org/node/35
http://www.portlandstreetcar.org/node/35
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Source: RailwayPreservation.com
Buildout of the second floor of the Tampa Streetcar maintenance facility is envisioned as a joint development opportunity.

Joint Development and Sale of Land or 
Development Rights
Joint development (in conjunction with transit facili-
ties), land sales, or sale of development rights above 
transit maintenance bases are often used as part of 
the capital funding for transit projects. Encouraging 
development along a transit line helps increase rider-
ship and fare revenue, but leases or sale proceeds 
could also be used to develop a revenue stream for 
transit operations in conjunction with an operating 
fund or endowment. 

Cities including Los Angeles, Chicago, Tampa, and 
Seattle have used development rights associated with 
transportation maintenance facilities as mechanisms 
to fund transit projects. For example:
•	 In Tampa, a 10,000 square foot site at the 

TECO Line’s southern terminus  is reserved for 
future joint development. The Ybor City Station 
maintenance base (photo) was also built with 
future joint development in mind, including the 
second floor and a companion structure includ-
ing a streetcar museum, offices, and retail.

•	 In Seattle, the maintenance base for the South 
Lake Union streetcar is on an about 32,000 
square foot site with 9,000 square feet of 
usable space in the maintenance facility building, 
including 2,000 square feet of space located on 
a second level. An analysis conducted for the 
City of Seattle analyzed development potential 
for both commercial and residential develop-
ment and concluded that selling residential 
development rights would have the highest yield, 
between $2.7 to $3.4 million.5  The city plans to 
sell air rights and surplus property at the facility 
once the real estate market recovers.

5 South Lake Union Capitol Financing and Operating and Mainte-
nance Plan, April 2005.
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Impact Fees
San Francisco’s Transit Impact Development 
Fee (TIDF) assesses a fee on all non-residential 
development in the city, recognizing transit’s role 
and added value in serving development.6 The fee 
is two-tiered currently $9.07 or $11.34 per square 
foot (indexed for inflation), based on the level 
of transit demand attributable to each of the six land use categories defined in the 
ordinance. The TIDF generates a modest amount of revenue to fund transit service 
improvements—slightly over $2 million collected in 2008 and nearly $120 million in 
fees and earned interest between 1981 and 2008.

Assessment Districts
An assessment district levies a fee on property owners benefiting from a transpor-
tation improvement. This is an additional operations funding source for Tampa’s 
TECO Line Streetcar, however, use of such a Local Improvement District (LID) is 
not allowed for funding operations in Washington State. Transportation Benefit 
Districts (TBDs) are another type of assessment district, allowed in Washington 
State under a 2007 law.7 In 2010, Seattle created a TBD and imposed a $20 vehicle 
registration fee, the maximum allowed without voter approval under the state law8 
A vehicle registration fee of up to $100 or other funding sources are permitted with 
voter approval. 

Motor Fuel Taxes
Although all states have gas taxes and a number of states have local option gas 
taxes, 30 states prohibit their use for transit. An analysis of options for generating 
$1 million in local transit funding in Portland (OR) found that a gas tax had the least 
distorting economic effects (sales taxes were moderate).9 A constraint affecting 
gas taxes is that they decline in value over time due to inflation (unless indexed for 
inflation, since gas tax increases are typically politically difficult) and due to increas-
ing vehicle fuel efficiency. The limited examples of local fuel taxes used for transit 
include:10 

6 http://www.municode.com/content/4201/14131/HTML/ch038.html
7 http://www.dol.wa.gov/vehicleregistration/localfees.html 
8 http://www.seattle.gov/stbd/ 
9 James G. Strathman and Kenneth J. Dueker, Regional Economic Impacts of Local Transit Financing Alter-
natives, Transportation Research Record No. 1116, 1987
10 James G. Strathman and Kenneth J. Dueker, Regional Economic Impacts of Local Transit Financing Alter-
natives, Transportation Research Record No. 1116, 1987

Washington, D.C. Circulator
City Transportation General Fund

The Washington, D.C. Circulator is a downtown circulator service owned by the 
Washington D.C. Department of Transportation (DDOT) in partnership with the 
regional Washington Metropolitan Area Transit Authority (WMATA), and oper-
ated by a private contractor. The circulator is funded through DDOT’s general 
fund, consisting of revenues from a tax on parking, utility right-of-way fees, 
public space rental, parking meters, bus shelter advertising, and other sources.

The service uses “branded” buses and is designed to connect activity centers, 
filling gaps in other transit services. The initial system had two routes running 
east-west and north-south, contrasting with regional bus and Metro rail services 
that run radially from the city center to suburbs, but has since expanded to 
seven routes. Buses run every 10 minutes, including on weekends, with a fare of 
$1 per ride or $3 for a day pass. Unlike some other circulator services, it operates 
with limited stops. 

Source: D.C. Circulator

San Francisco’s Transit Impact 
Development Fee (TIDF) and 
market-based parking pricing 
initiative (SFpark) are de-
scribed in detail in the Transit 
Impact Fees and Transit First 
Policy best practices section.

Ridership has increased 
over time, with the most 
productive line carrying 
over 40 riders per hour of 
revenue service (range of 
18 to 40 riders per hour in 
October 2010)
Source: http://circulatordash-
board.dc.gov

http://www.dccirculator.com
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•	 In Florida, local governments are authorized to 
enact a local option gas tax. Miami-Dade County 
has enacted such a tax. 

•	 In both Montreal and Toronto, a portion of the 
provincial gas tax (1.5 cents per liter) is dedicated 
to transit.

•	 In Vancouver, B.C., Translink funding includes an 
11.5 cent per liter fuel tax.

Congestion Pricing and Toll Revenue
As described in the Congestion Pricing best practices 
section, market-based road pricing can contribute to 
transit operating cost and has two primary benefits 
for transit operations:
•	 Pricing revenues can be used to fund increased 

levels of transit service.
•	 Alleviating congestion reduces transit travel 

times and operating cost, increasing the buying 
power of existing operating revenues.

These benefits have been demonstrated internation-
ally (e.g. London) but have not yet been applied on 
a wide-scale in the U.S. The Seattle Variable Tolling 
Study11 identified variable tolling as a potential transit 
revenue source.

Toll revenues have been used to fund transit 
operations in other states. There are restrictions for 
facilities receiving federal funding and in some cases 
their use is limited to the facility on which they were 
collected. The Washington State Legislature must 
authorize tolls and state law icludes a similar restric-
tion12. Examples of more general use of toll revenues 
for operations include:
•	 In the San Francisco Bay Area, 18% of toll 

revenues on seven state-owned bridges is set 
aside for transit. This includes 5% of a 1988 toll 

11 http://www.cityofseattle.net/transportation/docs/FINAL%20Toll-
ing%20Study%20report%20revised%206.25.10.pdf
12 http://apps.leg.wa.gov/rcw/default.aspx?cite=47.56.820 

increase targeted for transit operations and 
capital projects to relieve congestion. (However, 
since 2000 the state has funded this set-aside 
while making bridge improvements that are 
receiving federal funding.13) An additional toll 
increase in 2004 also funds regional transit 
operations. Tolls on the Golden Gate Bridge 
comprised 46% of operating revenues for the 
Golden Gate Transit District in the 2010 fiscal 
year. The district operates bus service over the 
bridge and ferry service between Marin County 
and San Francisco.

•	 In San Diego (CA), state law requires use of net 
toll revenue on the I-15 HOT Lanes (about $1.2 
million or nearly 60%) to support transit in the 
corridor.14

•	 In New York, bridge and tunnel revenues con-
tribute to Metropolitan Transportation Agency 
(MTA) transit programs.

Other Private Sources
Bulk Sale of Passes. Bulk sales of streetcar-only 
passes yield about $3000 annually for the South Lake 
Union Streetcar.

Providing Contracted Service. To the extent that 
transit can alleviate the need for employer-provided 
transit service, required under commute trip reduc-
tion ordinances in the Seattle area, employers may 
be willing contribute toward operating costs. In San 
Francisco, which operates its own transit system, 
some private employers have even expressed interest 
in consolidating employer-provided shuttles using a 
city-provided service.15

13 Bay Area Toll Authority, http://bata.mtc.ca.gov/funded.htm
14 TCRP Report 129, Local and Regional Funding Mechanisms for 
Public Transportation, 2009.
15 Strategic Analysis Report, The Role of Shuttle Services in San 
Francisco’s Transportation System, June 2010.

Emissions Credits
Los Angeles Metro generates Mobile Source 
Emissions Credits through the South Coast Air 
Quality Management District (SCAQMD) when 
it operates alternative fuel buses with engines 
cleaner than state requirements. These credits 
can be traded known as RECLAIM and sold in the 
district’s emissions trading market.

Facility Leasing. Leasing portions of physical facilities 
to private operators is a revenue source for a number 
of large agencies. Boston and St. Louis offer examples 
of leasing telecommunications access rights (typically 
for fiber-optic cable) along rights of way; this can 
include free or reduced-cost use for the transit agency. 

Federal
Federal funding is primarily for capital projects in 
urban areas. However several federal funding pro-
grams have some potential application for operations 
funding.

FTA 5307/5309. Seattle receives money from these 
programs for maintenance for the Monorail. These 
funds are allocated by the Puget Sound Regional 
Council (PSRC) using a formula based on the per-
centage of transit trips served.16 A small share (less 
than 10%) of Seattle Streetcar operating revenues 
are derived from federal grants for preventative 
maintenance.

CMAQ (Congestion Mitigation and Air Quality). 
Funds under this program are limited to three years of 
operating support.

16 South Lake Union Capitol Financing and Operating and Mainte-
nance Plan, April 2005.

http://www.cityofseattle.net/transportation/docs/FINAL%20Tolling%20Study%20report%20revised%206.25.10.pdf
http://www.cityofseattle.net/transportation/docs/FINAL%20Tolling%20Study%20report%20revised%206.25.10.pdf
http://www.aqmd.gov/reclaim/reclaim.html
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7 BEST PRACTICES
Center City Circulation

DENVER – MINNEAPOLIS – PORTLAND – SAN FRANCISCO

WHAT IS IT?
Seattle Center City is the hub for regional public 
transportation, with rail vehicles and buses arriving 
from all over King County as well as Snohomish and 
Pierce Counties. Seattle Center City avenues have 
some of the highest concentrations of buses in the 
country at peak hours. During peak travel periods, 
Third Avenue becomes a limited use facility for transit 
and bicycles. Dedicated lanes and passenger waiting 
areas are needed to carry large numbers of people 
into and through downtown; however, these types of 
facilities force tradeoffs with other important right-
of-way functions such as on-street parking, sidewalk 
space, bicycle lanes, loading zones for deliveries, 
and general purpose travel lanes. As Seattle grows, 
demand for transit to downtown and throughout the 
Center City will expand as well. A system that sup-
ports regional access to downtown and movement 
around the Center City, supports a vibrant street life, 
and minimizes spatial and environmental impacts is a 
critical and challenging objective.

Generally, Center City transit operates most effi-
ciently when service focuses around a limited number 
of transit priority corridors, along a linear transit 
facility, or a combination of both. Seattle has these 
features, but spatial constraints provide little room 
for expansion. The geography of Seattle’s Center City 
is compact but presents challenges for the provision 
of efficient transit circulation. The hourglass shape 
of the Center City limits north-south right-of-way 

between Elliott Bay to the west and Interstate 5 
freeway to the east. Furthermore, access to transit 
is significantly limited by the steep hills from the 
waterfront east to First Hill. Steep grades confine 
the number of corridors that can be used as feasible 
perpendicular transfer points. Because of these physi-
cal constraints, linear circulation is limited to a few 
major north-south Avenues, including the 3rd Avenue 
Transit Mall and the Downtown Transit Tunnel. 

The city is challenged to gain more capacity from 
existing right-of-way while improving the simplicity 
and legibility of the system. King County has made 
significant strides in recent years to clarify its 

complex bus routing patterns and provide simplified 
public information. Still, the system is complicated 
and oriented toward travelers coming in and out of 
downtown, not those traveling within the Center 
City. Thinking about the distinction between these 
two markets is useful. Like Seattle, most major city 
downtowns have: 

•	 Inter-neighborhood or regional long-haul 
commute travelers who are commuting into 
downtown for jobs or services. Traveling longer 
distances, these customers are sensitive to 
speed and service reliability. They often use just 
one or two routed services. 
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•	 Inner-city circulation travelers making short 
circulation trips within the Center City. This 
market includes commuters transferring to 
complete the last segment of their trip; down-
town employees or residents running errands, 
attending meetings, and going to lunch or dinner; 
and car-free visitors to the city. Transit trips here 
are often short, thus travel speeds are not as 
important as frequency. Users demanding this 
type of service are more likely to be infrequent 
transit users, thus requiring a much higher level 
of transparency and user information. 

WHY DO IT?
Transit is visible and available everywhere you go 
in Seattle Center City. But how easy is it to access, 
and does it provide a good alternative to walking or 
driving for people making short trips? A number of 
U.S. cities have recently re-structured downtown 
transit operations and invested in transit facilities that 
make transit more efficient and accessible. Efficient, 
transparent, and highly useable Center City transit 
will be critical for Seattle to meet its aggressive goals 
for growth in this area, mode shift, carbon neutrality, 
and economic development. Improved Center City 
circulation will be critical in helping Seattle to:

•	 Attract more Seattle Center City commuters 
to transit. Regional transit services such as 
Washington State Ferries and Sound Transit’s 
Sounder Commuter Rail services get passengers 
to the edge of downtown. Providing attractive 
last mile connections to downtown and places 
like First Hill affects people’s decision making. 
When Tacoma opened its short downtown 
streetcar circulator, regional bus ridership to the 
Tacoma Dome Station (the end of the streetcar 
line) increased fivefold.

•	 Reduce very short auto trips on the city’s most 
congested arterials. Many cities have studied 
the amount of downtown traffic generated by 
people searching for parking and found 20-30% 
of all downtown vehicles are doing just that!

•	 In Portland, the city and business organizations 
have strategically located short-term public 
parking facilities on light rail and streetcar lines 
to allow visitors to drive into the downtown core, 
park once, and use transit to access downtown’s 
services and amenities. Portland claims to have 
one of the largest 20-minute retail sheds reach-
able without a car in the nation.

•	 Allow more residents to live car free. As Seattle 
Center City residential densities continue to 
grow, efficient downtown transit circulation will 
promote car-free urban lifestyles. This in turn 
will reduce the overall transportation footprint in 
the Center City.

•	 Evolve Seattle Center City as a world class 
tourist destination. With the redevelopment 
of the Central Waterfront, Seattle will mark 
a significant event in the evolution of the city 
as a major world tourist destination. Travelers 
expect and desire high quality transportation 
options allowing travel between key Center City 
destinations.

During peak travel periods, Third Avenue becomes a limited use facility for transit and bicycles
Image from Oran Viriyincy, Creative Commons 2.0
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WHO IS DOING IT?
In order to develop a successful center city transit en-
vironment, several key elements should be considered 
for implementation: service design, capital facilities 
development, wayfinding, and placemaking. The 
experience in each peer city stresses the importance 
of a holistic approach that addresses each of these 
elements. The following section discusses center city 
circulation systems in Portland, Minneapolis, Denver, 
and San Francisco. 

Portland: Leveraging Surface Rail through 
Placemaking, Wayfinding, and Reduced 
Bus Volumes
Many U.S. cities are making efforts to improve transit 
operations and capacity in their center cities. These 
efforts face similar challenges: how to provide 
dedicated transit streets or lanes while supporting 
multimodal access and circulation and contributing 
to a vital street life. Transit priority streets designed 
to optimize transit speed, reliability and capacity are 
an increasingly common approach, and one already 
employed in Seattle. Transit streets can benefit from 
traffic signal synchronization to minimize delay as 
buses travel through intersections. Light rail lines can 
feed into linear bus facilities or provide circulation 
itself, which is especially useful for downtown com-
muters looking to complete the last mile of their trip. 

In many center cities, transit streets have drawn 
criticism from local businesses for being eyesores, 
being unsafe, or reducing pedestrian circulation due 
to waiting passengers. When it decided to rebuild its 
aging transit mall to accommodate light rail, Portland 
and its transit agency partner, TriMet, developed a 
planning process that considered all these concerns 

and included business owners as planning and 
funding partners. Coupled with an integrated vision 
for placemaking and wayfinding, the two agencies 
developed the transit mall, including light rail, as the 
Center City’s circulation centerpiece. Key challenges 
and approaches to this process include:  

•	 Challenges in Portland 
1. Bringing new light rail lines into the Center 

City on surface streets.
2. Revitalizing an aging transit mall that was a 

concern for businesses.
3. Reducing the impact or negative perception 

associated with high bus volumes.

•	 Portland’s Approach
1. Reduced bus volumes in the Center City by 

shortening high frequency routes that run 
perpendicular to light rail lines. In addition, 
a light rail circulator was added to facilitate 
easy transfers. Operational re-design included 
increased bus and rail stop spacing in the 
Center City to improve transit speed, which 
also allowed the innovative “weave” track 
design and bus operating design. 

2. Began the entire redesign process from 
the perspective of placemaking, focusing 
on seven key nodes and conducting a great 
streets/great places type analysis to envision 
how those places would be transformed 
through this major street reconstruction. 

3. Simplified wayfinding and improved route 
legibility by creating a new signage program 
and service organization structure (“skip-
stop”) that associates certain stops with 
geographic areas of the city/region.

The Portland Transit Mall (top) vastly improved downtown 
travel speeds and system transparency by reducing bus 
volumes. Skip-stop route structuring (bottom) organized 
routes into easy to remember letters (A-B-C and X-Y-Z for 
southbound and northbound travel, respectively). Users can 
look up their “stop letter” on system maps to identify where 
their route makes stops in downtown.
Images from Nelson/Nygaard
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PLACEMAKING: TURNING 
TRANSIT STREETS INTO  
ACTIVE ENVIRONMENTS
Arguably, the most important component of center 
city circulation is designing pedestrian-friendly 
transit streets. Along with the transit stop, the 
streetscapes that characterize transit priority 
streets are the user interface for transit. Thus, the 
importance of placemaking cannot be overstated. 
Urban placemaking for seven major center city 
nodes or intersections was the foundational 
element of the redesign of Portland’s Transit Mall. 
The desire for 24-hour active streets that support 
retail and activities helped drive decisions to retain 
a general purpose traffic lane and to reduce bus 
volumes by routing key services perpendicular to 
the transit mall and providing a high-frequency rail 
circulator. In addition to the transit priority features 
in place, Portland’s Transit Mall incorporates wide 
sidewalks with distinctive paving, a variety of 
seating options, well-lit and covered bus and light 
rail stations, and public art. Similarly, Minneapolis’ 
Nicollet Mall provides wide sidewalks with café 
seating, pedestrian lighting, park benches, and 
continuous retail activity. 

Denver has taken a unique approach to designing a 
primary transit street. Sixteenth Street is a transit 
and pedestrian-only street that elevates the transit 
experience by turning the street into the destina-
tion. This mixed-use pedestrian street bisects the 
core of Denver’s Center City and offers a bevy of 
street activity, restaurants, and cultural events. 
The 16th Street Mall FREE MallRide runs every two 

•	 Active retail frontage
•	 Expansive sidewalks (in the range of 15 to 30 

feet)
•	 Continuous and themed lighting schemes
•	 Pedestrian buffers such as trees and 

landscaping
•	 Space for café seating
•	 Coordinated public art program
•	 Curb extensions and pedestrian crossing features
•	 Level boarding features
•	 Enhanced bus shelters and stop amenities
•	 Wayfinding signage

New glass and steel transit shelters and covered bicycle facilities on the Portland Transit Mall provide weather 
protection while creating an open, inviting, and safe pedestrian environment.
Image from Nelson/Nygaard

minutes during peak hours, allowing customers to 
look up the street and see a vehicle approaching at 
all times.

In all cases, these linear transit corridors offer some 
level of tactility from increased accessible design 
and detectable warnings to textured pavement 
design and installation of brick pavers. As is the 
case in Minneapolis, Denver, and Portland, the most 
pedestrian-friendly corridors are synonymous with 
access to frequent transit service. Below is a list of 
components that transform transit corridors into 
great places: 
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Minneapolis: Prioritizing Transit in  
the Center City and Improving Passenger 
Experience
The focal point of Minneapolis’ regional bus network 
is centered along four north-south transit priority 
corridors: Nicollet, Hennepin, Marquette, and 2nd 
Avenue. The light rail network runs perpendicular to 
the north-south corridors along 5th Street and cur-
rently terminates at the Northstar commuter rail sta-
tion. Using dedicated transit lanes, restricted vehicle 
movements, and other transit priority treatments, 
the transit operating environment was re-designed to 
balance enhanced transit throughput with access to 
Center City offices, retail, entertainment, and services. 
The bullets below summarize the challenges posed 
along the four north-south transit corridors and the 
approaches to improving access into and circulation 
throughout the Center City:

Nicollet Mall in Minneapolis offers an attractive pedestrian realm well-served by frequent transit service (top). Hiawatha light rail feeds into the Nicollet Mall (bottom).
Images from Nelson/Nygaard

Hiawatha light rail line and provide significant 
peak period bus throughput capacity with two 
parallel transit lanes in each direction. 

2. Promoted local bus lines as circulation 
along the Nicollet Mall—Minneapolis’ “main 
street.” Metro Transit exclusively operates 
hybrid electric buses along the Nicollet Mall to 
reduce noise impacts and improve the image 
of transit. Transit service on the Nicollet Mall 
is free. The City of Minneapolis is currently 
studying feasibility of a streetcar circulator 
to supplement or replace bus circulation on 
Nicollet.

•	 Enhanced the pedestrian environment with 
passenger waiting areas that include dynamic 
signage with real-time passenger information 
and streetscapes with wide sidewalks, street 
trees, planters, and public art.

•	 Challenges in Minneapolis 
1. Bringing new light rail lines into the Center 

City on surface streets with a need to 
distribute passengers to a large gridded area.

2. Accommodating significant volumes of peak 
period buses destined for the Center City

3. Providing a better passenger waiting experi-
ence and information in an adverse weather 
climate

•	 Minneapolis’ Approach
1. Created new linear contraflow dual transit 

lanes on Marquette and 2nd Avenue to absorb 
high bus volumes—largely regional express 
services. Each street provides two general 
purpose lanes for vehicle traffic (southbound 
on Marquette, northbound on 2nd Avenue). 
These facilities run perpendicular to the 
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16th Street Transit/Pedestrian Mall, Denver.
Image from Nelson/Nygaard

Sixteenth Street is a transit and pedestrian-only street that elevates the transit experience by turning the street 
into the destination.
Image from Flickr

Denver: Regional Transit Hubs, Surface 
Circulation
In Denver, the City and the Regional Transit District 
(RTD) have strategically located regional transit 
hubs—Union Station and Civic Center Station—at the 
fringe of the city’s core and created a high frequency 
linear transit circulator to link the two. This approach 
provides a highly transparent and frequent transit 
circulator, running on what is otherwise a pedestrian 
street, while also providing convenient Center City 
access for commuters. While commuters may have to 
transfer, they never need to wait for more than two 
minutes for the shuttle bus. The following key mobil-
ity and access challenges were addressed in Denver: 

•	 Challenges in Denver 
1. Accommodating heavy regional bus volume 

through the Center City.
2. Improving Center City access for passengers 

using the rapidly growing regional light rail 
system.

•	 Denver’s Approach
1. Created the FREE MallRide along the 16th 

Street Mall to connect regional transit hubs 
at either end of downtown. The Free MallRide 
is the sole transit mode operating on the 16th 
Street Mall offering service as frequently as 
every two minutes. The Free Mall Ride also 
uses a fleet of specially designed, low-floor 
hybrid electric vehicles with five-door boarding 
and alighting that are very clearly marketed as 
a free circulator. Recently developed light rail 
services were strategically designed to cross 
perpendicular to the 16th Street Mall, taking 
advantage of the Mall Shuttle to provide per-
pendicular circulation to rail-serving streets.

2. Funneled major capital improvements into 
the Center City to support its level of service 
and provide a foundation for growth. This 
includes the development of the 16th Street 
Transit and Pedestrian Mall anchored by 
commuter transit service hubs at Civic Center 
and Union Stations—a major investment 
made in the early 1980’s. RTD and the City of 
Denver are now redeveloping Union Station 
as a major transit hub to accommodate light 
rail, commuter rail, regional bus, and as an 
enhanced anchor to the 16th Street Mall 
circulator. This project includes the develop-
ment of multilevel bus and rail bays with 
vertical circulation, a major rail platform, and 
integrated housing and office development. 
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San Francisco: World Class Regional  
Transit Hub, Streetcar Circulators
Built in 1939, San Francisco’s Transbay Terminal has 
long been a central hub for regional transit services.  
In preparing for California High Speed rail and in an 
effort to modernize its regional transit infrastructure 
as a model for transit hubs around the world, the 
terminal is undergoing a major ($4 billion) redevelop-
ment to serve 45 million annual passengers. The 
facility will serve multiple agencies including AC 
Transit, BART, Muni, Golden Gate Transit, SamTrans, 
Greyhound, and California High Speed Rail. The 
Transbay Redevelopment Authority was formed to 
develop a new urban neighborhood on and around 
the site, cleaning up a run down area through the 
redevelopment of 40 acres of land. The development 
is projected to include 3,400 new homes including 
many affordable units, as well as high rise office space.  
Construction began in 2008.

The construction of San Francisco’s Market Street 
Tunnel as part of the BART system development, 
which took place in the 1960s, also developed 
underground facilities for Muni’s local light rail transit. 
Traveling underground through the most congested 
areas of downtown greatly increased the speed 
and reliability of these services. In 1995, historic 
streetcars were returned to Market Street when the 
F Market line reopened using historic Electric Railway 
Presidents’ Conference Committee (PCC) streetcars. 
These streetcars were restored and painted with 
designs from historic streetcar systems around the 
nation. The service was designed primarily to circulate 
tourists and for short local trips; Muni was surprised 
to find that many local commuters using the Muni 
subway services chose to travel on the slower surface 
streetcars. This emphasizes the value of surface 
rail transit, even in an environment where subway 
circulation is present.

•	 Challenges in San Francisco
1. High regional transit ridership to a few major 

downtown subterranean stations (BART) .
2. Limited highway infrastructure including 

recent removal of the Embarcadero Freeway.
3. Institution of a “transit first” policy requiring 

transit to keep up with growth demand.

•	 San Francisco’s Approach
1. Integrated the F-Line streetcar onto Market 

Street as downtown’s circulator. This 
improved frequent connections throughout 
downtown and the Embarcadero. Several 
north-south routes feed into the F-Line and 
Muni Metro subway options for downtown 
circulation.

Market Street and the F-Line (left) will soon circulate to and from the Transbay Transit Center (right), a groundbreaking 
intermodal transit hub.
Images from Nelson/Nygaard (left) and Transbay Joint Powers Authority (right)

2. Integrated 3rd Street Light Rail into Market 
Street subway operations and will eventually 
route this line into a new subway tunnel to 
Chinatown for additional mobility to various 
urban neighborhoods.

3. Redeveloping Transbay Terminal as 
major civic infrastructure project. The new 
Transbay Transit Center will be the central 
focus point of regional rail and bus travel 
supplemented by simplified connections to 
downtown circulation via the F-Line streetcar. 
This is a $4 billion transit investment that will 
create new transit-oriented communities and 
urban greenspace.

http://transbaycenter.org/
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7 BEST PRACTICES
Regional Governance of Transit

 PORTLAND, SAN FRANCISCO, BOULDER, GERMANY, AND SWITZERLAND

WHAT IS IT?
Quality transit services and supportive land uses are 
critical in meeting both local and regional goals. Local 
jurisdictions, counties and entire metropolitan areas 
rely on public transportation to address mobility, 
social equity, economic development, and environ-
mental objectives. The planning for, funding of, and 
delivery of transit is often viewed differently by the 
local and regional bodies that make up a metropolitan 
area. Long-established governance structures have 
often evolved from outdated political, funding or de-
mographic realities; however, since these structures 
control funding and decision making they can be very 
difficult to change. Since transit services often cross 
jurisdictional boundaries, transit governance tends to 
be more complicated, layered and nuanced than land 
use governance, for example. Furthermore, transit 
governance is often separated from other municipal 
transportation services (streets, pedestrian, and 
bicycle facilities), isolating decision making in a way 
that can be counterproductive to addressing broader 
land use, mobility, access, and equity goals. Transit 
governance in Seattle is unique in many ways. There 
is almost no local transit governance (Everett Transit 
and City of Seattle’s South Lake Union streetcar are 
rare examples); transit is governed at the County level 
(King, Pierce and Snohomish Counties), except for 
Sound Transit, which acts as a stand-alone agency 
with its own governing board charged with managing 
regional rail and express bus service.  

WHY DO IT?
Major changes to transit or transportation/land use 
governance structures are uncommon and typically 
only happen when there is strong incentive for change 
or a new funding authority allows opportunity for 
growth. However, minor policy adjustments to ad-
dress funding or decision-making imbalance are more 
common. Likewise, new layers of governance are at 
times added to improve cross-agency coordination 
and improve the effectiveness of decision making. 
Since transit agency staffs and local jurisdictional staff 
work together frequently, they often have a strong 
understanding of the challenges or constraints faced 
by a city, region, or system. Common motivation at 

the staff level is often too little to affect change since 
funding is usually tied to specific programs, geogra-
phies or service types. In an environment where staff 
level coordination yields little result in the board room 
or council chambers, staff can become disengaged 
or retreat to their area of influence. Action toward 
governance reform is often a matter of timing, 
requiring jurisdictions to act when political seating 
and funding conditions align (often a recession is a 
more powerful force toward change than times of 
economic strength). Lean economic times result in 
the need to prioritize and ensure equitable access to 
resources and services while making efficient use of 
available transit service and administrative staff.

In Portland, the region uses major transit investments as a key tool to catalyze land use and create great neighborhoods.
Source: Nelson\Nygaard
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The most important reason to consider governance 
reform should be quality of the end public service 
to the user, in this case transit services consumed 
by current or potential future users. In multi-agency 
transit environments there are great challenges to 
creating a set of services that hold together as a 
high-performing network with consistent informa-
tion, wayfinding, tactile form, branding, fare policies, 
transfer requirements, accessibility policies and 
designs, etc. The development of the ORCA universal 
fare card is an example of a coordinated regional ef-
fort that benefits transit users who travel on multiple 
regional systems. However, many would also point to 
the duration of time in development, complexity, and 
limitations of this regional effort as a sign of the need 
for regional governance reform. 

WHO IS DOING IT?
Coordinated Regional Planning: Portland
TriMet provides bus, light rail and commuter rail 
service in the Portland metro area. The agency was 
formed in 1969 (previously Rose City Transit) after 
the Oregon Legislature passed House Bill 1808 
allowing the creation of transit districts and providing 
them with the power to raise revenue through a 
payroll tax. TriMet’s formation was, in part, an attempt 
to save transit in the Portland region at a time when 
Rose City Transit, the primary provider of transit, 
was facing bankruptcy and had threatened to cut all 
service. Shortly after the agency formed, the TriMet 
Board of Directors adopted a payroll tax to fund 
operations. Oregon has no sales tax, a common fund-
ing mechanism for transit agencies in other states. 
The agency is governed by a seven-member board of 
directors, appointed by the Governor of Oregon. Due 
in part to a long string of Democratic governors, the 
TriMet Board has seen relatively less controversy and 
divisiveness than other governing bodies with elected 
or appointed structures.

Metro, meanwhile, is an elected regional government 
with responsibility for planning. Metro serves as the 
region’s Metropolitan Planning Organization (MPO), 
but has substantially more legislative control than a 
typical MPO. Metro has control over regional land use, 
and uses an Urban Growth Boundary (UGB) and the 
2040 Growth Concept, a regional transportation and 
land use plan developed in the 1990s and continually 
updated, to manage regional land use and develop-
ment. Transportation and land use decisions at Metro 
are guided by a complex committee structure that 
includes representatives from all regional cities and 

counties, as well as transportation providers including 
TriMet. To further the coordination of land use and 
transportation, Metro has control over planning for 
High Capacity Transit (HCT). HCT is formally defined 
in the Regional Transportation Plan as transit service 
operating in completely dedicated right-of-way with a 
high level of service quality and limited stop spacing. 
Metro’s Corridor Planning Division has the primary re-
sponsibility of identifying future major transit corridor 
investments and working with the FTA, other federal 
regulatory agencies, TriMet, the Oregon Department 
of Transportation (ODOT), and local jurisdictions to 
develop Alternatives Analyses and Environmental 
Impact Statements for major transit projects. Metro 
works in close partnership with TriMet, which often 
leads design work for light rail and other high capac-
ity transit projects. The institutional capacity and 
relationships with the Federal Transit Administration 
(FTA) that have been developed over the last two 
decades have been critical in the construction of over 
52 miles of light rail and 14.7 miles of commuter rail 
transit. 

This strong relationship with the FTA is boosted by 
having a limited set of agencies involved in all regional 
major transit investment projects. Portland is also 
respected by federal funding agencies for its ability to 
demonstrate a common regional vision and support 
for major projects. Continued advocacy for transit 
in the U.S. Congress and a willingness to innovate 
has helped Portland continue to be competitive for 
federal capital funding, even as national competition 
has increased.

In 2009, Metro (working with TriMet and all 26 
regional cities and counties) developed a Regional 
High Capacity Transit System Plan. The intent of 
this effort was to build on the previous 1982 plan 

Portland has strived to integrate transit into the urban 
fabric. Here the streetcar winds through the Portland State 
University Urban Plaza.
Source: Nelson\Nygaard
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by planning the next 30 years of expansion for the 
region’s high capacity rail and bus transit network, as 
well as to set near-term priorities for corridor study 
and development. One outcome of this effort is most 
emblematic of how transit governance in the Portland 
metropolitan region is able to leverage a common 
land use vision to establish an effective, equitable 
decision making framework: the High Capacity Transit 
System Expansion Policy (SEP), adopted by Metro in 
2009.

The SEP emphasizes fiscal responsibility by ensuring 
that limited resources for new HCT are spent in 
jurisdictions with supportive land uses, high quality 
pedestrian and bicycle access, management of 
parking resources, and demonstrated broad-based 
financial and political support. The purposes of the 
SEP are to: 1) provide a transparent process by which 
jurisdictions can work to advance their priorities 
for future HCT, and 2) establish quantitative and 

Measure Description
Density of People Current households and jobs 

per net acre within ½ mile of  
proposed transit corridor or 
stations

Density of Urban 
Living Infra-
structure (ULI) 
Businesses*

Number of ULI Businesses 
within ½ mile of proposed 
transit corridor or stations

Transit Oriented 
Zoning

Assigning values to regional 
zoning classi-fications within ½ 
mile of

Average  
Block Size

Density of acres of blocks 
within ½ mile of proposed 
transit corridor or stations

Sidewalk 
Coverage

Completeness of sidewalk 
infrastructure within ½ mile of 
proposed transit corridor or 
stations

Bicycle Facility 
Coverage

Access to bicycle infrastruc-
ture measured as distance to 
nearest existing bicycle facility 
within ½ mile of proposed 
transit corridor or stations

Transit Frequency Buses/trains per hour serving 
station area or corridor

•	 Urban	Living	Infrastructure	(ULI)	is	a	term	used	for	neighborhood	
businesses that support walkable and bikable trip making for basic 
needs.	ULI	businesses	include	grocery	stores,	dry	cleaners,	coffee	
shops, restaurants, convenience stores, etc. 

Commuter’s wait for MAX light rail train in downtown Portland under lighted shelters on the City’s newly rebuilt transit mall.
Source: Nelson\Nygaard

qualitative targets by which to guide local land use 
and transportation planning and decision-making. The 
SEP also provides a process for prioritizing regional 
funding for HCT in a future Regional Transportation 
Plan using actions taken by local jurisdictions. The 
SEP’s key objectives are to:
•	 Promote transit-supportive land uses in future 

HCT corridors
•	 Promote local policies that increase the 

value of future HCT investments (e.g., parking 
management, street design and connectivity, 
Transportation Demand Management, etc)

•	 Provide local jurisdictions with a fair and 
measurable process for developing and receiving 
funding for future HCT services

•	 Provide Metro with a tool to allocate limited 
planning resources to the most supportive, 
prepared communities 

•	 Ensure that transit serves low income 
households
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In coordination with its Transit Oriented Development 
group, Metro’s Land Use and Corridors divisions have 
developed a regional model to measure readiness 
of transit investments based on these objectives. 
The model measures land use and market factors 
at a spatial level equivalent to a one-minute walk. 
Jurisdictions that are not currently among the re-
gion’s top priorities for transit investments can work 
with partner jurisdictions in a corridor to improve 
their standing. Progress is measured using this model 
and comparison to a baseline (2008) evaluation. The 
table on the previous page lists key quantitative areas 
of measurement. Other qualitative measures such as 
local funding availability, affordable housing potential, 
and political readiness are also considered.

Regional Coordination of Local Transit 
Services: Germany and Switzerland
A verkehrsverbund, or VV, is a governance model 
common in Germany and Switzerland. In some ways, 
VVs are similar to U.S. Metropolitan Planning 
Organizations (MPOs): they are regional planning 
bodies that provide capital and some operating 
funding to local transit operators. However, VVs 
are stronger in other, key ways: they are able to 
coordinate and integrate fares and schedules, so that 
transfers between different operators are as seamless 
as possible. Transit vehicles operated by local provid-
ers may also carry the VV’s branding, so that service 
provided by dozens of different operators appears, 
from the customer perspective, as though it were 
provided by a single entity.

In his book The Transit Metropolis, University of 
California, Berkeley professor Robert Cervero 
summarized the role of VVs in this way: “These 
umbrella organizations ensure that problems that 

commonly plague regional transit services—such as 
fare penalties for transferring, conflicting timetables, 
and interagency rivalries—are eliminated.”

Munich’s Munchener Verkehrs-und Tarif-Verbund, 
or MVV, is governed by an executive board including 
state and local representatives. The board sets ser-
vice and fare policies (such as maximum headways), 
and it approves budgets. Day-to-day administration, 
however, is left to a management board consisting 
of staff from individual operators. This board sets 
actual timetables, fare zone boundaries, work rules 
and contract terms, and is responsible for marketing. 
Individual operators effectively function as contract 
operators, responsible for actual delivery of service. 

Zurich’s Zürcher Verkehrsverbund, or ZVV, coordi-
nates service provided by more than 40 individual 
operators, including public agencies and private 
companies. Its governing Cantonal Transport Board 
sets minimum service standards, such as connectiv-
ity requirements, and it sets maximum budgets. It 
collects revenues, then distributes them to operators 
based on a reimbursement system that takes into 
account the amount of service provided as well 
as performance criteria. The ZVV is said to have a 
“watchdog role”—it manages a competitive bidding 
process for provision of some services. Within two 
years of the ZVV’s establishment and introduction of 
a single regional fare structure in 1990, ridership on 
feeder buses had increased by 53%.

The potential for application of the VV model to 
American cities would depend to a great extent 
on the degree to which localities were willing to 
surrender control over service planning. While a 
board including local representatives could set policy, 
and while managers of local agencies could jointly 

maintain control over details of the implementation of 
those policies, ultimately, routes, schedules and fares 
would be set at the regional level. The VV model can 
be considered a structure that combines important 
efficiencies of a single regional transit provider with 
elements of local control.

Local/Regional Collaboration:  
Boulder, Colorado
The City of Boulder, Colorado has implemented a 
number of measures to increase the level and quality 
of transit service available to its residents above 
and beyond what the area’s Regional Transportation 
District, or RTD, is able to provide, and the partner-
ship between Boulder and RTD might serve as a 
model for such regional/local cooperation.

The partnership between Boulder and RTD is based 
on two primary components: the Community Transit 
Network (CTN) and the Eco Pass program.

The HOP service is one of 7 branded bus routes operating 
at high frequencies in Boulder.
Source: Nelson\Nygaard
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The CTN is a network of seven local bus routes that 
is operated primarily by RTD, but that is subsidized 
by the City. RTD provides a baseline level of service 
to each city and county in its service area based on 
existing ridership levels; in Boulder it provides both 
regional and local service. Starting in the early 1990s, 
however, the City made a decision to pay for addition-
al service on select local routes to offer its residents 
a citywide network serving major destinations with 
“walk-up” headways of 10 minutes or less. The intent 
was to attract more “choice” riders and mitigate 
negative impacts of parking development. Or, as 
GO Boulder planner Cris Jones explains: “The City 
gives money for a more marketable service model. 
It’s not based on current use, but on our ability to sell 
to people who aren’t using transit.” Since the early 
1990s, the average number of daily transit boardings 
in Boulder has increased from less than 20,000 to 
nearly 35,000 in 2009. Drive-alone mode share has 
decreased by 15%, and the number of vehicle miles 
traveled has remained relatively constant.

Boulder provides its share of CTN funding from a 
local sales tax measure. Several of the CTN routes 
were launched using federal grants supplemented 
with local matches. Boulder County and the University 
of Colorado-Boulder (CU-Boulder), both through 
its administrative budget and through student fees, 
also contribute funding. One of the CTN routes, the 
HOP (other branded routes include the SKIP, JUMP, 
and LEAP), is managed by the City, which “pays a 
premium,” as Jones put it, for a dedicated fleet of 
vehicles with amenities including automated stop 
announcements.

The Eco Pass program is a regional universal pass 
initiative. Boulder, however, provides significant sub-
sidies—up to 50% in the first year for a neighborhood 

or company that has just joined, and permanent 
subsidies of 25 to 30% for participating neighbor-
hoods. (Eco Passes for downtown employees are 
funded by an improvement district using parking 
revenues, further incentivizing transit use.) The 
success of the program has been remarkable. More 
than 67,000 of those who live, work or go to school 
in Boulder—a city of just 100,000 people—are now 
Eco Pass holders, and since CU students joined the 
predecessor to the Eco Pass program in 1991, the 
number of annual transit trips taken by students has 
increased nearly tenfold.

Finally, the city’s transportation sales tax also pays 
for capital improvements, including shelters, and for 
marketing of the city’s transit services.

Local	bus	services	in	Boulder	are	operated	by	the	Regional	
Transit	District	(RTD),	but	have	a	distinct	look	and	feel	
from	RTD	buses	such	as	this	one	show	in	Denver,
Source: Nelson\Nygaard

The DASH is another of the branded route services in 
Boulder.
Source: Nelson\Nygaard

In Boulder, the City and local business groups have worked 
together to ensure that public parking and transit are well 
integrated, helping to promote a “park once” environment 
and creating one of the most pedestrian friendly downtowns 
in the country.
Source: Nelson\Nygaard
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7 BEST PRACTICES
Transit’s Role in Meeting Greenhouse Gas Reduction Goals

WHAT IS IT?
Cities and regions across the United States have 
come to accept that greenhouse gas (GHG) emissions 
are a chief cause of global warming.   Seattle, a city 
known for environmental activism, has adopted goals 
of halting and cutting emissions levels across sectors.  
Reducing greenhouse gas emissions is especially 
important for the transportation field, which repre-
sents the largest source of emissions in Washington 
State and the City of Seattle.  The transportation 
sector accounts for 62% of GHG emissions in Seattle; 
over 40% of total Seattle emission are from road 
transportation alone.  For this reason, the city of 
Seattle has identified reduction of automobile vehicle 
miles traveled (VMT) as a key goal in achieving its 
Climate Action Plan targets.

2008 CITYWIDE EMISSIONS BY FACTOR

2008 Seattle Community Greenhouse Gas Inventory Page 1 

2008 Seattle Community Greenhouse Gas Inventory 
Summary Report
 
An inventory of the citywide greenhouse gas (GHG) emissions is our primary method of gauging 
progress toward Seattle’s near-term and long-term goals of reducing climate pollution. The 
inventory measures the GHGs produced by Seattle’s main emission sectors: transportation, 
buildings, and industry. The inventory also helps us identify the sectors where emissions are 
declining and where we need to take further action to reduce emissions.  
 
This year, the Office of Sustainability and Environment completed an inventory of the Seattle’s 
2008 GHG emissions. The 2008 inventory is part of a commitment on the part of the City to 
measure the community’s carbon footprint every three years. The last community inventory 
reported 2005 emissions, and this inventory follows the same methodology as 2005.  
 

 
Overview of Citywide Emissions 

Seattle’s emissions come from three main sources: transportation, buildings, and industry.  At 
62%, the transportation sector is the largest source of emissions, and fully 40% of emissions 
come from cars and trucks on Seattle streets. Energy use in Seattle’s residential and commercial 
buildings is the second largest source of emissions and makes up 21% of total emissions. 
Industrial operations and processes make up the remaining 17% of emissions.  
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2008 Citywide Emissions by Sector

Industrial Processes & Other 

Transportation - 62%
Road Transportation

Marine Transportation

Air Transportation

Residential

Buildings & Equipment - 21% 

Commercial 

Industrial Operations 

Industry & Other - 17% 

Road transportation accounts for 40% of total CO2 emis-
sions in the City of Seattle.
Source: 2008 Seattle Community Greenhouse Gas Inventory 
(http://www.seattle.gov/archive/climate/docs/2008-community-
summary.pdf)

GHG Emissions by Sector* 1990 2005 2008
% Change 
1990-2008

TRANSPORTATION 3,947,000 4,062,000 4,242,000 7%
Road 2,440,000 2,566,000 2,707,000 11%
Marine & Rail 278,000 300,000 291,00 5%
Air 1,229,000 1,196,000 1,244,000 1%

BUILDINGS 1,609,000 1,411,000 1,470,000 -9%
Residential 735,000 606,000 613,000 -17%
Commercial 874,000 805,000 857,000 -2%

INDUSTRY & OTHER 1,720,000 1,413,000 1,200,000 -30%
Operations 524,000 463,000 366,000 -30%
Processes 1,019,000 853,000 85,000 -26%
Waste 177,000 97,000 85,000 -52%

GHG OFFSETS -216,000 -143,000
City Light Offset Purchases -216,000 -143,000

TOTAL EMISSIONS 7,280,000 6,670,000 6,770,000 -7%
* Metric tons of carbon dioxide equivalent (CO2e) rounded to the nearest thousand. 

Totals rounded to nearest ten-thousand. Sums may not equal due to rounding.
2012 Goal - 7% below 1990: 6,770,000
2050 Goal - 80% below 1990: 1,460

In Seattle, overall transportation emission have grown since 1990, 
while building and industrial sectors have reduced total emissions
Source: Seattle Climate Protection Initiative Progress Report 2009; http://
www.seattle.gov/archive/climate/docs/CPI-09-Progress-Report.pdf

WHY DO IT?
For anyone who has studied the probable impacts of 
climate change, the answer is clear.  On a practical 
level, climate action plans, or CAPS, often contain 
ambitious goals but lack implementation strategy or 
tools for achieving them.   Seattle has set a particu-
larly ambitious goal of achieving Carbon Neutrality 
by 2030.  Meeting this goal will require dramati-
cally curbing GHG emissions from transportation.  
Research shows that new fuel technology alone will 
not be sufficient; demand management is critical.

While Seattle has seen progress in reducing GHG 
emissions on a per capita level in every sector, 
transportation has seen the smallest reductions and, 
therefore, has increased as a percentage of total 
emissions since 1990.

Increasing mass transit use and reducing vehicle miles 
traveled is a key element of city and regional strate-
gies for reducing transportation sector emissions.  
Well-utilized public transit emits far fewer emissions 
than auto travel, as shown in the bar chart below. 
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See Appendix II for data sources  
and methodology.  
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Switching to riding public transportation is one of 
the most effective actions individuals can take to re
duce their carbon footprint. 

Car transportation alone accounts for 47% of the car
bon footprint of a typical American family with two 
cars—by far the largest source of household emis
sions and, as  such, the largest target for potential 
reductions.   The average passenger car in the U.S. 
produces just under 1 pound of carbon dioxide per 
mile traveled.  

If just one driver per household switched to tak
ing public transportation for a daily commute of 
10 miles each way, this would save 4,627 pounds of 
carbon dioxide per household per year—equivalent 
to an 8.1% reduction in the annual carbon footprint 
of a typical American household.   This benefit has 
a greater impact than other actions, such as replac
ing light bulbs with compact fluorescents (a 1.6% re
duction based on 20 out of 25 light bulbs changed) 
or adding R40 insulation to a home attic (a 1.2% 
reduction).1 

Public
Transportation
Produces
Lower
Green
house
Gas
Emissions
Than
autos


National averages demonstrate that public trans
portation produces significantly less greenhouse 
gas emissions per passenger mile than private vehi
cles (see fig. 2). Leading the way is heavy rail transit, 
such as subways and metros, which produce about 
75% less in greenhouse gas emissions per passen
ger mile than an average singleoccupancy vehicle 
(SOV).  Light rail systems produce 57% less and bus 
transit produces 32% less.1 

Transit’s emissions savings would be even greater 
with higher ridership levels.  Recent increases in rid
ership are not captured in the results presented in 
this paper, as the figures rely on 2007 transit data, 
the most recent national dataset available. 

Estimates are calculated from fuel usage and pas
senger mile data in the 2007 National Transit Data
base, standard emissions factors for different fuels 
are from the U.S. Department of Energy, and subre
gional electricity emissions factors are from the U.S. 
Environmental Protection Agency (see Appendix II: 
.FUIPEPMPHZ
���

The environmental benefits of public transporta
tion vary based on the number of passengers per 
vehicle, the efficiency of the bus or train, and the 
type of fuel used (see Appendix I for estimates for 
transit agencies across the country). 

The number of riders greatly impacts transit’s emis
sions savings. 

he more passengers that are riding a bus or train, 
he lower the emissions per passenger mile.  For in
tance, U.S. bus transit, which has about a quarter 
f its seats occupied on average, emits an estimated 
2% lower greenhouse gas emissions per passen
er mile than the average U.S. single occupancy 
ehicle.  The savings increases to 83% for a typical 

T
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Estimated CO2 emissions per passenger mile for 
transit and private auto
Source: Public Transportation’s Role in Responding to Cli-
mate Change, Federal Transit Administration, 2010.  http://
www.fta.dot.gov/documents/PublicTransportationsRoleInRe-
spondingToClimateChange.pdf, page 1

http://www.fta.dot.gov/documents/PublicTransportationsRoleInRespondingToClimateChange.pdf
http://www.fta.dot.gov/documents/PublicTransportationsRoleInRespondingToClimateChange.pdf
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The Federal Transit Administration (FTA)’s statistics 
are based on average vehicle occupancy of 1.14 for 
single-occupancy vehicle work trips and 9.2 pas-
sengers per bus.  Thus, an increase in transit ridership 
affects emissions reduced: a full bus carrying 40 
passengers emits 83% fewer greenhouse gas emis-
sions on a per passenger basis than one carrying 
the average bus load.  Transit vehicles in Seattle 
consistently carry much higher passenger loads than 
the FTA estimate.   

Most rail systems are powered entirely by electricity; 
therefore agencies purchasing electricity through 
clean sources—hydroelectric, wind, nuclear, solar—
have a smaller carbon footprint than those using 
fossil fuel-produced electricity.1    Seattle City Light 
uses hydropower and purchased offsets to produce a 
carbon neutral electric energy source for Seattleites; 
electrically powered transit in Seattle can claim to be 
as close to emission free as any service in the nation.  

HOW DOES IT WORK?
As regions around the nation seek to address GHG 
reduction goals, they are looking to public transit 
providers to lead the way.  A review shows that 
various agencies are addressing this challenge by 
restructuring operations to serve more passengers, 

1  The calculations in this fact sheet use the carbon dioxide emissions 
per megawatt hour for the power supplied to the electrical grid in 
the particular sub-region in which the transit agency operates. The 
data is from the U.S. Environmental Protection Agency’s Emissions & 
Generation Resource Integrated Database (eGRID) 2006 v2.1, http:// 
www.epa.gov/cleanenergy/energy-resources/egrid/index.html. 
Sub-region emission factors are used rather than state level emission 
factors as regional power grids do not correspond with state lines. In 
addition, using the eGRID sub-region data rather than the state level 
data is recommended by the Climate Registry General Reporting 
Protocol, Chapter 14, http://www. theclimateregistry.org/downloads/
GRP.pdf

selecting new vehicle technologies or retrofitting 
existing technologies, and working more closely with 
land use agencies and housing providers to optimize 
access to transit. Numerous national and local studies 
suggest that the most effective strategies fall into 
three categories:
•	 Those that focus on making more productive use 

of existing services and facilities.
•	 Those that tie any transit expansions to land use 

changes; together they can have a large impact 
on CO2.

•	 Those that consider cost effectiveness; some 
of the most politically popular means to reduce 
CO2 emissions are the least cost-effective, 
but some of the most effective measures 
actually earn money for the economy and the 
implementer.  

WHO DOES IT?
This section highlights best practice examples from 
the San Francisco Bay Area and Portland.  In the Bay 
Area, the Metropolitan Transportation Commission 
(MTC) and Bay Area Rapid Transit District (BART) 
have adopted methodologies for evaluating proposed 
investments in terms of their measurable impacts on 
carbon emissions.  In Portland, the regional transit 
provider, TriMet, has focused on reducing emissions 
from agency operations as well as playing a role in 
helping local jurisdictions meet GHG reduction goals. 
In New York City, the MTA has undertaken similar 
measures to reduce internal GHG emissions.

These are just a few of the many agencies nationwide 
that are using transit as a key tool to address regional 
climate action goals and using their own operations to 
model low carbon business practices.

Making Better Use  
of Existing Facilities and Services
MTC is the Bay Area’s metropolitan planning organiza-
tion, or MPO. In developing its most recent Regional 
Transportation Plan (RTP), MTC developed a method-
ology for project evaluation in three areas: Economy, 
Environment, and Equity. Under Environment, it set 
year 2035 performance targets for reductions in 
emissions and vehicle miles traveled (VMT). These 
included a 40% reduction in carbon emissions and a 
10% reduction in VMT from 2006 levels.

MTC then evaluated potential projects using these 
criteria. The “lessons learned,” according to the Plan 
include: “Limits of infrastructure; power of pricing 
and land use; need for technology and behavioral 
change.” The Plan’s authors further explained: “We 
learned that infrastructure investments produce only 
modest tangible effects at the regional level, and that 
aggressive pricing and land-use strategies exert much 
greater influence than transportation projects alone 
in moving us toward achievement of the performance 
objectives.”2

Even a “massive” investment in transit, the analysis 
found, would result in minimal reduction in VMT and 
reduction of carbon emissions: only about 10% of the 
reductions required to achieve the 2035 objective. 
Coupled with pricing and land use policies, however, 
transit could achieve about half of the hoped-for 
decrease in emissions, and about two-thirds of the 
necessary reduction in VMT.

BART has performed a similar cost-effectiveness 
analysis of different strategies for achieving green-
house gas emission reductions.  In support of BART’s 

2  Metropolitan Planning Commission, Transportation 2035: Change 
in Motion.  (http://www.mtc.ca.gov/planning/2035_plan/).

http://www.epa.gov/cleanenergy/energy-resources/egrid/index.html
http://www


Seattle Transit Master Plan Briefing Book  7-89

Climate Action Plan, a range of transportation and 
land use strategies were assessed, some of them 
strategies that BART itself could enact, and some 
requiring regional initiatives such as increased transit-
oriented (TOD) development or parking management. 
The range of projects included a number that were 
capital-intensive, while some were lower cost 
transportation demand management (TDM) strate-
gies. These included strategies for transit-oriented 
development and parking pricing at BART stations. 
While TOD projects were envisioned to be joint 
development efforts, they were assumed to be “free” 
to the public, as any subsidy to TOD development was 
assumed to replace subsidy for greenfield develop-
ment in the form of utility extensions, roadways, and 
other costs to taxpayers.

Different performance measures and evaluation tools 
were then applied. These included costs per ton of 
emissions abatement, total emissions abatement, and 
co-benefits, other than emissions reduction.

BART’s analysis arrived at similar conclusions to 
the work done by MTC. The most cost-effective 
strategies on a per-ton basis were found to be 
joint development and parking pricing, while major 
infrastructural investments were found to be cost-
effective only to the extent that they might have long-
term impacts on land use patterns. The relationship 
between system capacity and latent demand was also 
found to be an important factor; the most effective 
way to reduce driving over time is to manage road 
supply through pricing, and ultimately reduce supply.

Simple strategies such as fare incentives that fill seats 
at off-peak times, station area planning and station 
access improvements can reduce GHG emissions at 
relatively low costs (compared with programs in other 
sectors) and help meet other regional land use and 
transportation goals.
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Some strategies evaluated by BART had little to no cost per ton of CO2 reduced; some made a profit.
Source: BART Climate Action Plan.  Actions to Reduce CO2: A Cost Effectiveness Analysis.  Nelson\Nygaard

COST PER METRIC TON OF CO2 EMISSIONS ABATEMENT (BY STRATEGY)
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Fares
One main factor that people consider when making 
transportation decisions is cost.  During times when 
the system has excess capacity, such as on weekends 
or off-peak, fare incentives may be needed to shift 
drivers to transit, since roadways are less congested.  
Fare programs must be given careful thought, 
however, as they may result in reduced revenue for 
the agency.  For example, when New York City Transit 
introduced unlimited ride weekly and monthly passes, 
ridership increased but revenue fell nearly 4% because 
the average fare per trip went down.   Agencies must 
make sure that growing ridership in the short term 
(a good GHG reduction strategy) does not threaten 
longer-term ability to maintain service levels.

Feeder Service for Transit
A common barrier to shifting people away from long 
regional trips by private vehicle is the “last mile” 
connections to trunk line transit service like light 
rail or commuter rail.  Shuttle services are often the 
most viable option in suburban environments where 
pedestrian and bicycle options are limited.  In the Bay 
Area, a number of South San Francisco employers 
pool resources to provide coordinated shuttle service 
connections to BART and Caltrain throughout the day.   
The ALLIANCE program allows employers to provide 
a high-quality service that no individual company 
could afford.   Run by San Mateo County’s Demand 
Management Agency, the ALLIANCE program also 
provides marketing and recruitment support to 
employers.  

Better Access to  
Transit/Walkable Communities
The most effective way to decrease vehicle miles 
traveled is building communities that are more transit 
oriented.  As shown in the graphic at right, people 
living in compact developments emit far fewer 
kilograms of CO2.  

BART’s analysis concluded that transit-oriented 
development has the most potential to produce 
revenue and reduce emissions.  When taking a typical 
BART station and implementing transit-oriented 
development in place of parking lots, BART could 
reduce emissions by 650 to 2,300 tons per project 
and achieve revenue gains of $600 to $1,400 per ton.3

3  BART Actions to Reduce Greenhouse Gas Emissions: A Cost-
Effectiveness Analysis.  Nelson\Nygaard. Page 16.

Enhancements to Existing Service
Transit service strategies that shift travelers from 
auto travel to transit are the primary focus of efforts 
to reduce GHG emissions.  Simply adding service 
(headways) to existing high demand lines is an 
effective strategy, but can be expensive since much of 
the cost of operating services comes from operator 
salaries and benefits.  Speeding up existing service is 
often a more cost-effective strategy, since it allows 
transit operators to get more service for the same 
amount of operating cost and increases transit’s 
competitiveness with driving. There is also an impor-
tant role for local agencies that operate the streets 
and signal systems, since they can provide the priority 
needed for transit to bypass traffic and speed opera-
tions such as through traffic signal priority systems, 
which holds a green signal to allow a train or bus to 

An ALLIANCE Shuttle.
Source: Nelson\Nygaard

Source: Journal of Urban Planning and Development, Norman, 
March 2006
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pass. TriMet is doing its part by focusing on creating 
a “total transit system” to attract every choice rider 
possible.  To do this, the agency is focusing on service 
reliability, adequate capacity, and complete travel 
information for customers.   

Better Passenger Information
Measures like real-time arrival information and cell 
phone service updates that improve customer service 
have a role in attracting and retaining passengers.   
TriMet is now providing open source data on vehicle 
location, allowing private individuals or companies to 
create better information technology for passengers 
(e.g., real-time cell phone applications).  A local transit 
advocate recently released a new “transit appliance” 
that will, for less than $200, will allow any business or 
office to provide real-time transit  vehicle arrival infor-
mation on a digital screen using a wifi connection.

Marketing
This is a measure that costs little in relation to 
many other strategies, but can reap large rewards 
in increased ridership and ultimately greenhouse 
gas reduction.  Measuring the effects of marketing 
campaigns can be difficult, but in general making sure 
the public is aware and knowledgeable about available 
transit service is a critical step in attracting riders.  
Marketing has the biggest effect in instances where 
transit is most competitive with driving in terms of 
price, convenience, and travel time.  The BART study 
concluded that targeted marketing of existing transit 
services might be one of the most cost-effective 
means for reducing transportation related green-
house gas emissions. 

Tie Transit Improvements to Land Use
Most detailed analyses conducted to identify cost-
effective strategies to reduce transportation-related 
greenhouse gas emissions point to the need to 
increase efforts to build dense, walkable, transporta-
tion-efficient communities and neighborhoods and 
to transfer the real cost of parking construction and 
operations to users.  

Developing new high capacity lines or extending 
existing lines is a capital-intensive endeavor, but 
one that can drastically reduce greenhouse gas 
emissions if carefully executed to serve or leverage 
transit-supportive development. A study completed 
for the American Public Transit Association suggests 
that transit service has a primary benefit from the act 
of substituting a mile of travel by car with a mile of 
travel on transit, but also causes a secondary benefit.  
Since transit fosters more compact and walkable 
communities, even those living near transit who don’t 

 

To capture the full social and economic benefit of transit, a 
total system approach is needed.
Source: Nelson\Nygaard

Screen shot from the “transit appliance” which provides 
real time transit vehicle arrival information using open 
source data from TriMet.
Source: Portland Transport Blog (http://portlandtransport.com/
archives/2010/09/169_transit_inf.html)

GHG benefits of transit oriented development come not 
just from increased transit use, but even greater overall 
reduction in driving resulting from walkable urban form
Source: Nelson\Nygaard
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use it will still reduce vehicle miles traveled as a result 
of being able to accomplish errands through shorter 
walking and cycling trips.  This secondary benefit may 
be as much as 1.9 times as large as transit’s direct 
impact.4  In Portland, planners have come to refer to 
these benefits as “the trip not taken.”

Power Sources and  
Full Lifecycle Emissions
Most rail transit and some bus transit services, such as 
Metro’s trolleybus fleet, rely on electricity for power.  
Those relying on electricity from low emissions 
sources, such as hydroelectric, have lower emission 
that those using electricity from coal burning power 
plants.  Since Seattle has among the cleanest electric-
ity in the United States, electric powered transit is an 
attractive option if reducing CO2 emissions is a goal.

4  ICF International for the American Public Transit Association.  “The 
Broader Connection between Public Transportation, Energy Conser-
vation and Greenhouse Gas Reduction.”  February 2008.

The amount of CO2 emitted per passenger mile trav-
eled in any particular mode can be measured based 
on tailpipe emissions, but is probably more accurately 
accounted for based on a full lifecycle accounting.  
This includes all emissions generated over the full life 
of a transportation system, including those from con-
struction and materials, infrastructure maintenance, 
production and use of fuels, and eventual disposal of 
vehicles and infrastructure. Researchers at University 
of California at Berkeley developed methods for 
analyzing full lifecycle costs of transit and private auto 
modes.  The results of a variety of transit and non-
transit modes are illustrated in the graphic below.

The chart shows that electric buses have among the 
lowest non-operational emissions over a lifespan, far 
lower than a diesel powered transit bus.  For a range 
of rail systems, transit greenhouse gas emissions are 
substantially lower than those for private automobile 
modes when emissions from construction, manufac-
turing and maintenance are considered.

Reducing Emissions  
from Transit Agency Operations
Transit providers can change internal practices to 
further reduce greenhouse gas emissions, such as by  
making green practices part of procurement, foster-
ing an environmental workplace, constructing green 
buildings and facilities, and conducting research into 
and implementing new technologies that can reduce 
emissions and energy consumption.  

TriMet is currently conducting a detailed assessment 
of its carbon footprint according to American Public 
Transportation Association’s recommended practice 
for quantifying greenhouse gas emissions.  The 
analysis is not complete yet, but data in the 2007 
National Transit Database shows that TriMet’s total 
operational footprint was 76,000 metric tons of 
CO2.5  The more detailed APTA footprint analysis will 
tell TriMet both its debits—the amount of greenhouse 
gases emitted by source—as well as its credits, or 
how much greenhouse gases are not emitted because 
of TriMet’s ability to shift mode choice and foster 
compact development.  The footprint analysis will 
allow TriMet to identify its biggest sources of emis-
sions and create targets for reductions.

5  Eric Hesse, TriMet Strategic Planning Analyst. E-mail message 15 
May 2009.

 

Lifecycle CO2 emissions per passenger mile based on aver-
age occupancy for range of vehicles and systems.
Source: Mikhail Chester and Arpad Horvath. Life-cycle Energy and 
Emissions Inventories for Motorcycles, Diesel Automobiles, School 
Buses, Electric Buses, Chicago Rail, and New York City Rail, 2009. 
http://escholarship.org/uc/item/6z37f2jr

Illustration of the TriMet’s South Terminus Energy Project.
Source: Used with permission from TriMet. (http://trimet.org/news/southterminus_energy.htm)

http://trimet.org/news/southterminus_energy.htm


Seattle Transit Master Plan Briefing Book  7-93

One main source of GHG emissions for transit 
agencies comes from traction power. TriMet trains 
currently have wayside regenerative braking capabil-
ity, which allows power released from braking to be 
briefly stored in the third rail and used by another 
train.  This measure has reduced traction power 
needs by 20%; however, only 50-75% of potential 
power released from braking is being retained.  TriMet 
is researching on-board regenerative braking, which 
allows the braking train to store the energy on-board.  
This technology has the potential to capture 75-100% 
of the energy released from braking.6  Other initia-
tives TriMet has undertaken include: using biodiesel 
blends containing vegetable oil and fats, and installing 
railroad ties made of recycled plastic taking from 
car gas tanks; and developing the South Downtown 
Transit Mall light rail terminus alternative energy 
project.  This pilot project, which recently received 

6  Eric Hesse. Phone interview. 15 May 2009.

funding from the Federal stimulus package, will 
include solar and wind power generators, including 22 
wind turbines at the South Mall light rail terminus.

The Metropolitan Transportation Association (MTA), 
the state authority running transit systems in New 
York City, has identified several innovative measures 
to cut greenhouse gas emissions, including:
•	 Building administrative and maintenance facili-

ties to LEED standards or higher.
•	 Using aluminum, which has a lower resistance 

than steel, for the third rail, resulting in less 
energy use from braking.

•	 For new track construction, creating humped 
tracks at platforms so trains can take advantage 
of gravity and use less power for braking and 
accelerating.

•	 Retrofitting train cars with aluminum where pos-
sible to lower the train weight and thus reduce 
energy needs.7

7  http://www.lirr.org/sustainability/index.html?c=EnergyCarbon

CONCLUSIONS
The city of Seattle will need to partner with Metro, 
Sound Transit, PSRC and other regional agencies to 
ensure transit is fully leveraged in efforts to meet 
GHG reduction goals.  While renewable energy 
sources, cleaner fuels, and green technology will 
help to reduce GHG emissions, significant changes 
in neighborhood design and transportation funding 
priorities are needed to meet greenhouse gas reduc-
tion goals.  In Seattle, the Walk, Bike, Ride initiative 
can serve as a blueprint for more detailed strategies; 
research shows that dense, mixed-use communities 
that allow people to travel by foot, bike, and transit 
are critical to climate protection.  

Achieving emissions reductions requires involvement 
and leadership at the national, state and regional level.  
Many greenhouse gas emissions reduction strategies 
can all be undertaken by transit providers; however, 
some of the most important policies for reducing 
greenhouse gas emissions require wider, more 
systemic change than a transit agency can achieve 
on its own.  New partnerships and mechanisms for 
prioritizing land use and transportation projects will 
be needed to meet state and national goals.  

MAX light rail and historic trolley at the south terminus 
of Portland’s downtown transit mall, a planned hub for 
alternative energy.
Source: Nelson\Nygaard
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7 BEST PRACTICES
Late Night Transit Service

 NEW YORK, LOS ANGELES, SAN FRANCISCO, DUBLIN (IRELAND), VANCOUVER (BC), HOUSTON

WHAT IS IT?
Late night transit services refer to services that run 
after midnight until early morning service resumes or, 
at least, until 3:00 or 4:00 a.m. when most night clubs 
and music venues have closed.  Very few U.S. transit 
operators provide late night transit service.  While 
many operators run their most productive bus or rail 
lines until midnight or 1:00 a.m., night club patrons 
returning home at a late hour often have no public 
transit option.

 

WHY DO IT?
No late night transit service carries passenger loads 
comparable to daytime service.  However, late night 
services provide value by:
•	 Providing safe travel home for people that have 

been drinking
•	 Providing a travel option for workers at bars 

and restaurants who don’t have other means of 
transportation or who would prefer not to drive 
late at night

•	 Increasing access to an important sector of 
the economy – night clubs, music venues, and 
restaurants – that are particularly challenged by 
transportation and parking issues

•	 Reducing parking demand in neighborhoods at 
peak evening and weekend times

WHO IS DOING IT?
Only a handful of U.S. cities provide quality transit 
service throughout night time hours.  In general, 
cities that do are the largest and densest urban areas 
in the nation.  In New York City, the MTA has a “full 
time service” schedule that uses special graphics to 
indicate which subway and bus stops have service 24 
hours a day.  In Los Angeles, a privately-sponsored 
late night shuttle operated by the city’s Department 
of Transportation, called “Late Night Dash,” operates 
during the holiday season, but not year round.  Other 
cities that operate late night transit service in North 
America and Europe are described in the table on the 
following page.

Image from Flickr user Fire Monkey Fish



7-96  Seattle Transit Master Plan Briefing Book

LATE NIGHT PUBLIC TRANSIT SERVICES

City Name Logo No. of 
Routes

Frequency of 
Service Comments Website

San Francisco Owl Night Bus
Routes have “Owl” 
after number.  For  
example Route 91 Owl.

10 30 minutes

Service runs from 1:00 a.m. 
to 5:00 a.m. on modified local 
routes and special Night Owl 
routes.

Owl Night bus has a simple 
page on the Muni site

Chicago Night Owl 19 30 minutes

Service runs from midnight 
until 5:00 AM.  Red and Blue 
line trains are included in the 
late night service and make 
connections with 7 Night Owl 
buses in downtown Chicago

Night Owl has a brochure in 3 
languages including a system 
map

Dublin, Ireland NiteLink 23
30 minutes, 
no Sunday 

service

Ad campaign was controver-
sial and targeted 18 - 35 year 
olds with double entendre 
messages.  They posted 
advertisements on buses (see 
sidebar).

Dublin Bus has a special 
homepage specifically for 
Nitelink with schedules and 
maps.

Sydney NightRide “N” prefix (none shown 
on website) 10

60 minutes 
weekdays, 
30 minutes 
weekends

NightRide takes over CityRail 
service from 12:00am to 
4:30am.  NightRide uses the 
prefix “N” to indicate all night 
buses.

An interactive map of the 
service, general info and 
fares.

Vancouver, BC NightBus “N” prefix (none shown 
on website) 12 30 minutes

Operates until 3am every 
night, regional and city routes, 
no service between 3am and 
5am.  Late night service was 
just recently reinstated after 
being cancelled in 2001.

General overview of service 
including span of service, 
headways and major destina-
tions.  No maps or schedules 
through the NightBus page, 
users must go back to 
schedules to see times.

Dublin NiteLink

In Dublin, transit providers have 
used an edgy advertising campaign 
to attract younger riders to late 
night transit services.  Some of 
the advertising messages used 
include:
‘Ladies. The poles are fitted for 
Your Safety. No Dancing’
‘At the end of the night it’s a guar-
anteed ride’
‘Please ensure you have the cor-
rect partner before leaving the 
bus’”
Source: Dublin Bus website
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Muni’s L and N Owl Lines are surface bus lines covering the routes of 
two of Muni’s L and N light rail lines; the subway in which trains operate 
in downtown San Francisco is closed overnight.
Image from Flickr user gingerblokey

SAN FRANCISCO OWL SERVICE MAP

San Francisco Muni provides Owl Night Bus service from 1:00 a.m. to 5:00 a.m. seven days a week.
Service on most routes runs every 30 minutes.
Source: SFMTA
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Designated Drive Home
Strict drunk driving laws passed in British Columbia 
in 2010 have led to higher demand for night transit 
service provided by Translink on 12 bus routes 
in Vancouver.  A program called Operation Red 
Nose (ORN) is helping to fill the need for late night 
transportation to places where transit service is not 
available.  ORN is a free volunteer service, which 
provides motorists with a free ride home if they can’t 
drive themselves.  The service is expected to provide 
over 5,000 trips in November and December of 2010.1

Jitneys as Late Night Transportation
A jitney is a North American English term which 
originally referred to a livery vehicle somewhere 
between a taxi and a bus.  It is generally a small-
capacity vehicle that follows a rough service route, 
but can go slightly out of its way to pick up and drop 
off passengers. There are a handful of jitney services 
in the United States, primarily in cities such as New 
York and Miami.  Many of these cater to specific 
ethnic populations and are focused on daytime 
transportation needs.

One U.S. jitney service is notable for its success in 
providing late night transportation.  The Wave, is a 
privately operated jitney service in Houston, Texas.  
The Wave started as a small shuttle service for 
nightlife on Washington Avenue, a key nightlife street 
in Houston, and has grown to multiple shuttles now 
serving the Heights and Midtown neighborhoods.  A 
new downtown Houston shuttle service is planned 
to open soon.  The service is being provided will 
full consent from Metro, the local transit agency, 

1 http://www.vancouversun.com/news/tough+impaired+driving+
penalties+increase+demand+late+night+transit/3991488/story.
html#ixzz18lax769G

which is strapped for resources to provide late night 
transit service.  Houston recently passed a jitney 
ordinance, under which this service is permitted (see 
sidebar). There are plans to expand Wave service to 
other Houston neighborhoods, including Montrose, 
Shepherd, and Kirby.  There has also been discussion 
about expanding the service to Austin and Dallas.2

The service was started by a local woman who gradu-
ated from Rice University.  The service has a catchy 
website and offers promotional fares and programs 
that allow users to get discounts at local bars and 
restaurants.  The Wave also offers $75.00 monthly 
passes for those that plan to use the service regularly.

The Wave offers on-demand pick-ups as well as 
regular stop pick-ups at designated stops.  The 
service also provides a free remote parking service for 
people that want to avoid parking at peak hours in the 
districts served.

2  http://houstonstrategies.blogspot.com/2010/08/houstons-first-
official-jitney-service.html

Houston Jitney Ordinance
Houston Code of Ordinances, Chapter 46, 
Article VI defines a jitney as: “a motorized 
passenger vehicle having a manufacturer’s 
rated seating capacity of not less than nine nor 
more than 15 persons including the driver, that 
is operated upon a closed loop route following 
specified streets and highways in a specified 
direction, and is operated without a fixed 
schedule, carrying passengers from place to 
place in exchange for a fee.” 

The Wave Jitney has a catchy advertising campaign and has 
become a popular form of late night transportation in sev-
eral of Houston’s entertainment districts.

Source: Washington Wave
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8 STAKEHOLDER INTERVIEW AND
 PUBLIC OUTREACH SUMMARY

STAKEHOLDER INTERVIEW 
SUMMARY REPORT
During October and November 2010, Nelson\Nygaard 
held a series of stakeholder interviews and focus 
groups.  The consultant team spoke with a total of 41 
individuals representing neighborhoods, businesses, 
and transit agencies, including planning and opera-
tions personnel.   No City of Seattle staff was present 
at the interviews and stakeholders were guaranteed 
that their comments would remain anonymous.

The interviews used a common set of interview 
questions, although stakeholders were encouraged to 
talk openly about issues not covered by the questions.  
Common responses are summarized in this section 
of the briefing book.  It is important to note that 
the information in this summary has not been fact 
checked and represents the opinions and percep-
tions of stakeholders, regardless of a factual basis, 
or lack thereof.  

Summary Overview of Findings
While stakeholder opinions were varied, almost all 
stakeholders shared some beliefs:
•	 Service frequency and reliability are the most 

important aspects of service quality that need to 
be improved.

•	 Regional agencies including King County Metro, 
Sound Transit and regional jurisdictions need to 
find a shared vision for public transportation and 

create a governance structure that supports  
that vision.

•	 Transit in Seattle needs to be more useful for 
more of the day.  The system is very good for 
peak period commute travel to downtown and 
the University District, but other travel patterns 
are not always well served.  Similarly, off-peak 
travel on transit is much less competitive with 
the automobile.

•	 Transit funding for service operation in Seattle 
needs to be increased, either through a new 
distribution approach (eliminate 40/40/20 
policy) and/or creation of a local dedicated 
source of funding.

•	 Seattle needs to expand its intermediate or high 
capacity transit system so urban centers and 
major urban villages have service with quality 
comparable to Link light rail.

•	 Seattle needs a transit system where modes and 
agency operations are fully integrated and where 
transit, walking and biking are complementary.

The following is a more detailed summary of common 
stakeholder responses.

Vision for Transit in Seattle
•	 A reliable, fast, and competitive transit service 

that retains a comprehensive service network.  
The majority of stakeholders expressed a vision 
for a frequent, reliable and efficient transporta-
tion network.  There was strong consensus 

among the group that transit would play an 
increasingly important role in personal mobility 
in Seattle and that improved service quality attri-
butes, regardless of service mode, were essential 
to allow Seattle to grow gracefully, sustain 
economic growth, and to meet carbon neutrality 
goals.  Many felt an important benchmark from 
the user perspective was developing service that 
is competitive with single-occupancy vehicle 
travel, for downtown commute trips and inter-
neighborhood travel.

•	 A fully integrated system. Stakeholders 
envisioned a fully integrated system with higher 
density mixed-use land uses surrounding transit 
stations and higher capacity transit corridors, 
and a quality experience from door to door, 
including pedestrian and transit experiences.

•	 A regional vision for transit supported by 
strong governance.  Many stakeholders had 
a new vision for transit governance; however, 
these visions ranged broadly from regional 
consolidation of transit governance and op-
erations to enhanced local control.  A strong 
message was that there was a need for a 
stronger regional vision that combines local and 
regional transit priorities allowing for a more 
unified regional front when working with the 
Federal Transit Administration and other federal 
funding agencies. Some stakeholders stressed 
that Metro and Sound Transit were too focused 

Image from Nelson\Nygaard.
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on pure mobility ends, and that they weren’t 
aligned with broader goals that local cities are 
attempting to achieve.  Many stressed that we 
can’t achieve a vision if we don’t have one!

•	 A transit system that supports balanced, 
livable street design. Some stakeholders cited 
European cities as being more successful at 
combining successful transportation design with 
balanced, livable, pedestrian-oriented streets.  
However, most recognized this isn’t a short term 
model for Seattle.  While many agreed transit 
needs more dedicated rights-of-way, there was 
also a sense that change needed to progress at 
a reasonable pace to prevent backlash from auto 
users.  The message from stakeholders is that 
we need “complete streets” that work well (for 
transportation) and are also well-designed and 
humane places for people.  More of the public 
right-of-way needs to be reclaimed to create 
wonderful public spaces and enable walking, 
biking, and public transit.

•	 A system where mobility and access is 
provided equally and affordably to all citizens.  
Transportation is a right.  All people, regardless 
of income, need to have equal access to trans-
portation services that include good mobility for 
all, equal access to opportunities, and affordable 
cost.  People should not need to own a car to 
have mobility and access. Even stakeholders that 
stressed the importance of high-quality, high-
frequency corridor service, often noted that 
the social service aspects of transit delivered 
by providing good fixed-route coverage and 
paratransit service, are critically important and 
should not be neglected.

•	 A city where it is viable for most people to 
live without cars. There needs to be a drastic 
improvement in the attractiveness of transit in 
Seattle.  Metro should be much easier, faster, 
and cheaper to use than cars, as well as provide 
seamless connections to all major destinations 
in Seattle.  Metro needs to create the perception 
that Seattle is very easy to get around by transit 
(like New York City). 

Top Priorities for Transit in Seattle’s 
•	 Increase transit funding for Seattle.  Many 

stakeholders mentioned their concern for 
the 40/40/20 funding allocation strategy 
and the limitations it has imposed on moving 
transit ahead in Seattle.  Most believe 40/40/20 
has outlived its usefulness and needs to be 
eliminated and replaced with a more perfor-
mance- based approach to allocating operating 
funds.  Numerous suggestions were made by 
stakeholders for new or restructured taxes as 
funding sources. These suggestions related to 
the gas tax, commercial parking taxes, license 
tab fees, tolling revenues and other taxes.   
Several stakeholders would like to see improved 
operational efficiency to reduce costs.  

•	 Preserve existing service levels until the 
economy recovers.  Many indicated that a first 
priority in the current economy is to preserve 
the level of service we have and optimize that 
level of service.  

•	 Deliver on the capital plans that are already 
in place.  This includes Sound Transit Phase 
2 build out, the First Hill Streetcar and Rapid 
Ride networks.  Seattle and the region need 
to complete integrated station area plans for 

light rail and streetcar areas so that land use 
and rail planning are fully integrated in way that 
recognizes the entire trip, including bike and 
pedestrian connections to transit.

•	 More frequency on non-peak and cross-town 
routes.  Similar to the vision for transit in 
Seattle, people want more frequent transit 
service that is reliable, minimizes the amount 
of transfers to reach a destination, and is 
safe.  Stakeholders from neighborhoods such 
as Georgetown and South Park stressed that 
transit is critically important for residents and 
workers and their desire is simply for enhanced 
frequency on existing routes.  South Lake Union 
residents and business owners desired better 
regional access as a major growing employment 
center, but also shared concerns with stakehold-
ers from First Hill/Capitol Hill that very short 
transit trips in the Center City were not competi-
tive with driving.

•	 Expanded rail system.   There was strong 
common sentiment among stakeholders that 
the reliability and ride quality attributes of rail 
were desirable and that Seattle needs to pursue 
a more comprehensive rail network than what is 
planned.

•	 Stronger role for the City of Seattle in 
transit governance.  While sentiments about 
transit governance ranged widely, there was 
a strong consensus that the City of Seattle 
needs to elevate its role in transit funding and 
governance.  Stakeholders wanted to see a 
share of transit funding commensurate with 
demand allocated to Seattle, an issue tackled in 
the recent Regional Transit Task Force process.  
Some stakeholders were supportive of more 
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aggressive measures by Seattle to raise revenue 
for transit improvements in the city.   

•	 Dramatically improved Center City circulation.  
Many stakeholders want Seattle to prioritize 
expansion of the Center City streetcar, improve 
wayfinding and real-time information at stops, 
make right-of-way modifications to improve bus 
speed and efficiency, and improve coordination 
of transit modes for transfers.  There is a great 
deal of concern about the transparency of 
transit in downtown Seattle, particularly for 
infrequent users.  Many felt an expanded rail 
circulator system could dramatically change how 
people chose to travel in and around the Center 
City.

Barriers to Success
•	 Lack of resources.  After years of operating 

revenue growth, the economic downtown has 
crippled transit agencies’ ability to grow service.

•	 Seattle’s dependence on the suburbs to realize 
its internal vision.  A lack of a consensus vision, 
even within Seattle keeps the City less powerful 
than it could be, at the regional and state levels.  
At the state level, there is a perceived lack of 
authority to work independently; and there is a 
disconnect between state and urban transporta-
tion needs.  There is a need for a common front 
between operating agencies and the City to fully 
address transit speed, reliability and quality of 
service goals.

•	 Lack of transit service to growing employment 
centers outside of the CBD, such as South Lake 
Union and SODO, including direct access for 
commuters and circulation within Seattle Center 
City.  Stakeholders in many of the downtown 

adjacent neighbors were concerned that current 
and some planned future transit services are 
overly focused on serving downtown, expressing 
a desire to see improved transit service to grow-
ing employment centers adjacent to downtown. 

•	 Topography and water.  Seattle’s best assets 
are also major challenges for transportation 
providers.  Unlike cities such as Portland or 
New York (Manhattan) that have complete grid 
systems able to move people efficiently, Seattle’s 
many grids are disconnected by steep grades 
or waterways.  This channels all modes into a 
limited number of corridors and makes decisions 
around right-of-way design challenging and 
acutely important.

•	 Transit not able to compete with the private 
auto. Some stakeholders saw numerous barriers 
to transit ridership—particularly the stigma 
associated with public transportation and its 
inability to compete with the private automobile.  

•	 Seattle does not do enough to discourage 
car use. Discouraging car use is an essential 
ingredient in shifting mode split. For example, 
to be time competitive with driving, transit can 
go faster, but car travel times can increase as 
well.  If car use does not become less attractive 
while Metro and Sound Transit becomes more 
attractive, mode share will not shift very much.  
Seattle Center City has over 70,000 parking 
spaces available to accommodate vehicles, which 
presents a challenge in creating a major mode 
shift.

•	 Too slow to adopt technological tools that 
could improve efficiency and effectiveness.  
King County Metro Transit and the region are 
not utilizing available information technologies 

to advance the convenience and quality of the 
transit user experience.  Stakeholders point to 
the need for more open source approach to data 
management and information creating oppor-
tunities to leverage the wealth of software and 
information technology expertise in the Puget 
Sound region.

•	 County transit governance is dominated by 
representatives from suburban jurisdictions.   
Transportation needs in Seattle are very differ-
ent than the rest of the county and politics and 
geographic equity (around funding) often trump 
need. 

•	 Lack of broad ownership or advocacy.  Seattle 
and the transit agencies should do more to 
build allies and partners in the community.  
Stakeholders expressed a variety of thoughts on 
this topic:  “It seems that bike commuting makes 
you an automatic advocate, because you feel like 
you’ve gone “through something” to survive your 
commute.”  “It’s invigorating in a way that riding 
transit isn’t…it just makes you feel like a victim 
in some ways.”  “People need to be rallied to 
transit.” Seattle is rapidly changing; this is less re-
lated to age as it is to how long you’ve lived here.  
So many new residents have come for Microsoft, 
technology jobs or bioscience related jobs.  They 
want to live in an urban place and they expect a 
multimodal city with a great transit system.  This 
defies income level as well, which is important.

Areas Where Metro and Sound Transit  
are Most Successful
•	 Metro’s geographic service coverage is very 

good.   Stakeholders recognized that King 
County Metro Transit provides very good service 
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coverage, with most neighborhoods provided 
good access to some level of transit. 

•	 High quality (frequency) service between most 
urban centers and urban villages, particularly 
at peak hours and in particular for travel ori-
ented to downtown and the University District.  
Stakeholders also recognized that service for 
commuters traveling at traditional peak periods 
to and from downtown is good, particularly 
in neighbors where King County runs peak-
oriented express routes. 

•	 Link light rail provides a new standard for 
service quality and reliability.  There was 
tremendous praise for LINK station design and 
frequency of service. Many stakeholders believe 
that a rail system is generally at an advantage 
over bus service for urban riders. 

•	 Metro limited stop and express bus services 
work well.

•	 RapidRide is a step in the right direction. It is 
making advances toward improving speed and 
reliability of bus service.

•	 The Ride Free Area is an asset for certain 
populations, but unpopular with others.  
However, overall opinions about the value of the 
Ride Free Aone were very divisive.  Social and 
human service providers were strong advocates; 
in fact, it was probably the single most important 
feature of the system to them. Operators, busi-
ness owners and user groups have higher levels 
of concern about impacts of the Ride Free Area 
on overcrowding, perception of security and 
revenue impacts.  Operators interviewed were 
in favor of eliminate the ride free area, feeling 
that it reduces attractiveness, reduces efficiency 

(in terms of additional dwell time at stops in the 
RFA), and ability to collect payment.

•	 Comprehensive paratransit service provided 
by Metro supports accessibility. Paratransit to 
needed services and activities for disadvantaged 
and senior populations. 

•	 Most drivers are very good at their 
jobs.  Stakeholders found bus drivers to be 
friendly, and to work admirably under difficult 
circumstances.

Important Areas for Transit Improvement 
•	 Reliability. People want to know when the bus 

is scheduled to be there and, when they get to 
the stop, when the next bus will actually arrive.  
Reliability problems vary from route to route.  
Management of the streets themselves (as 
SDOT responsibility), as well as management of 
Metro’s routes, needs to be improved to reduce 
service gaps, bunching, and to make travel and 
wait times less unpredictable.

•	 Transit speeds need to be more competitive 
with driving.  Metro and the City need to 
coordinate on strategies to improve the speed 
and reliability of bus service.

•	 Bus transit needs to be elevated.   Metro needs 
to “get its swagger back,” by making meaningful 
improvements to the bus system across the 
board.  This goes beyond speed and reliability 
to look, feel, information and general usability 
attributes. 

•	 Increased frequency of service on core routes.  
Among the most common response was the 
need to shorten headways to provide more 
reliable service and alleviate crowded busses. 

•	 Legibility and communication so that the rider 

knows what to expect and how to use the 
system. Better customer information (active 
real-time information and passive). Metro is 
mysterious, especially for first time riders (e.g., 
visitors).   This also translates to working with 
the public on studies and planning efforts – need 
to keep people notified about what’s happening 
on their system.  Seattle is a national leader in 
computer technology, yet transit information 
technology is lagging severely.  Metro should 
leverage the tech savvy companies in the area.

•	 Light rail station access.  Among the biggest 
concerns regarding Link light rail, was people’s 
ability to access stations.  In part, this reflected 
a desire for people not proximate to the new 
rail service to get to the train.  Many complained 
about the parking policies that disallowed park-
and-rides in the city of Seattle.   Others wanted 
better east-west transit feeder service to Link.

•	 Ease of purchase for ORCA fare cards.  Many 
complained that ORCA is complicated to 
purchase for seniors and those with mobility 
challenges.  There needs to be a much broader 
network of distribution centers. 

•	 Safety and security.  There was also mention 
of on-board concerns, such as safety on certain 
routes, and occasional lack of or inaudible next-
stop announcements. 

Things Riders Want Most
•	 Reliability. Predictable arrivals and consistent 

travel times are more important than adherence 
to schedule since most Metro riders do not carry 
schedules. 

•	 Information/Legibility.  Schedules and signage 
at all stops.  Need maps at all stops so riders can 
see their alternatives if their bus doesn’t come.  
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Would like to see real-time information for bus 
transit.

•	 Safety and security. Including pulling to the 
curb, operating in a safe manner at all times, and 
security at stops and on buses.  Transit police on 
buses.

•	 Quality customer experience.  Using Metro 
needs to be a positive experience most of the 
time. Drivers are friendly, but crowds are not, 
particularly in Ride Free Area. Keeping drivers on 
the same route would help riders get to know 
their drivers over time.

•	 Speed.  It should never take more than a half 
hour to get downtown from the outer neigh-
borhoods, and transit should always be time-
competitive with driving. Boarding times need to 
be much faster, comparable to light rail.

•	 Less crowding. Would prefer less crowding, 
especially during peak times. Need more humane 
loading standards in the inner neighborhoods 
and Ride Free Area. 

•	 High frequency service throughout the day on 
core routes. 

•	 Affordable fares. Including raising fares for more 
riders but providing for lifeline passes. 

•	 Better routings that better match origins and 
destinations. 

Transit Markets That Need Better Service 
•	 Dichotomy of priority.  While many stakehold-

ers feel that transit resources should be focused 
in corridors where there is the highest demand 
and that Metro and Sound Transit should work 
to serve only those trips as efficiently as pos-
sible, others believe that transit should improve 
inter-neighborhood connections, and aim to 

serve users who travel at non-peak hour and are 
not travelling to or from the CBD.

•	 Serving choice riders other than downtown 
oriented peak hour work trips. Cross-town 
(non-downtown) service quality needs to be 
bolstered. “Choice” riders will need service that 
is much more reliable.

•	 Tourism: there are major entry barriers for 
those not familiar with system. Perception is 
that it is difficult to use Metro in the Center City 
if you have not used the system for years; very 
difficult to find basic information, buy a map, etc. 

•	 Need to find a way to get more weekend and 
occasional trips on Metro.  People who have 
many travel choices (cars) can be convinced to 
take Metro if it were more reliable and family 
friendly.  Many families will use light rail, but the 
bus is too crowed and difficult to access with 
children, strollers and/or other personal items.

•	 South Lake Union needs better connections to 
city of Seattle and region.  As a major emerging 
employment hub, South Lake Union needs much 
better service to all of Seattle and major regional 
transit transfer points.

•	 Short Center City circulation trips.  Many 
short-hop trips in the Center City that only take 
10 minutes in a car now take 30 or more minutes 
on transit.

•	 Less emphasis on downtown-oriented trips 
and more emphasis on the grid network.  
Stakeholders that lived or traveled frequently in 
South and North Seattle were most interested 
in an improved grid that included frequent 
crosstown services.

•	 Emphasis on quality transit where tolling will 
be implemented.  Foreseeing a regional highway 

network that includes tolling on many major 
facilities, stakeholders emphasized the need for 
dramatically better transit service in corridors 
where tolling is likely to force a shift from driving 
to transit.

•	 Later evening and night service (at least an 18 
hour day).  Numerous comments were made 
about the need for later bus service to take 
people home from downtown Seattle and other 
job centers.  There was also a desire by some 
to provide late evening service for recreational 
travel.

•	 Seniors.  Transit needs to prepare for increase in 
senior population, providing fixed-route transit 
that accommodates their needs.

•	 Cyclists.  Transit needs to work to support 
cyclists, not compete.

Other Cities that “Get Transit Right” 
•	 Cities with well-developed rail systems.  There 

was near unanimous expression that cities with 
well developed rail systems provide an important 
model for Seattle.  Many people mentioned 
cities that either have historic rail systems or 
have made substantial rail investments in recent 
decades and cities where there is movement to 
continue expanding rail transit. Portland, San 
Francisco, Vancouver, BC, Washington, DC and 
New York City were mentioned the most often. 
Outside of the US, London, Paris, Toronto, and 
Munich were noted for their ease of use and 
friendliness to tourists. 
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Balancing Transit with Other Street  
Functions (traffic, parking, pedestrian 
space, and bicycles) 
•	 Prioritize arterial lanes for transit over auto.  

Many stakeholders felt that Seattle’s arterial 
streets should be prioritized for transit over 
auto circulation; several suggestions were made 
including signal prioritization, removal of on-street 
parking, and couplets. Many felt that strong transit 
along arterials and the availability of nearby park-
ing would provide sufficient access for Seattle’s 
neighborhoods. 

•	 Protect parking in neighborhood retail districts.  
Other stakeholders issued concern about Seattle 
being too aggressive with parking removal on 
commercial arterials, particularly in neighborhood 
business districts.  At least a few stakeholders 
familiar with the RapidRide program worried that 
implementation of parking removals for Seattle 
RapidRide lines would have a negative impact on 
small businesses.

•	 Enhance passenger waiting/transfer space.  
Many felt that pedestrian facility improvements 
benefit transit riders, and safety and accessibility 
for pedestrians should be prioritized.  

•	 Freight routes should be protected.  While 
stakeholders felt strongly that freight routes 
should be protected, no one was concerned that 
current transit priorities were a threat to freight 
movement.

•	 Bicycle facility improvements are threat to 
transit speed and reliability.  Several stakehold-
ers felt that city bicycle improvements, particularly 
bicycle lanes and other improvements that require 
dedicated space, are being overemphasized 
relative to the amount of people that use bicycles.  
Conflicts between bus lanes and bicycle lanes 
were pointed to as a major tension in the alloca-
tion of limited right-of-way on Seattle streets.

STAKEHOLDER NAME  
AND AFFILIATION
Bob Almquist, Plymouth Housing Group

Rachel Ben-Shmuel, Vulcan

Catherine Benotto, Weber Thompson 

Mark Charnews, Puget Sound Regional Council 
(PSRC) 

Vicki Clayton, Cornish College of the Arts

Layne Cubell, Seattle Center 

Ryan Curren, City of Seattle Office of Housing 
Shelly DaRonche, Fred Hutchinson Cancer Research 
Center

Richard L. Dyksterhuis, Bitter Lake/Broadview/Haller 
Lake Neighborhood Advisory Council

Lynn Frosch, Microsoft 

Phil Fujii, Vulcan 

Janie Garbin, Schroeter Law

Celeste Gilman, University of Washington 

Marni Heffron, Heffron Transportation 

Craig Helmann, PSRC

Sue Jensen, Bitter Lake/Broadview/Haller Lake 
Neighborhood Advisory Council

Larry Kalahiki, University of Washington Medical 
Center 

Fred Kiga, Amazon

Matthew Kitchen, PSRC

Bill LaBorde Transportation Choices

Mary Pat Lawlor, PSRC

Paul Lee, Rainier Beach Neighborhood Advisory 
Council

Jill Mackie, Seattle Times 

Pat McCoy, Broadview/Bitter Lake/Haller Lake 
Neighborhood Advisory Council

Michael Meany, Virginia Mason Medical Center 

Norma Miller, Gates Foundation 

Patti Mullen, West Seattle Chamber of Commerce 

Robin Pentland, Acucela

Larry Reid, Georgetown Merchants Association 

Charles Riley, South Park Business Association 

Rob Sendak, REI 

J. Rick Sepolen, ATU Local 586

Ed Shilley, Nucor Steel Seattle, Inc.

Jim Stanton, Microsoft

Brent Stavig, Starbucks

Brian Steinburg, Weber Thompson 

Tony To, Rainier Valley Chamber Business & 
Community Action Group 

Tom Trolio, Seattle Housing Authority 

Bob Viggers, Charlie’s Produce 

Trey West, Rainier Beach Neighborhood Advisory 
Council 

Steve Yaho, Low Income Housing Institute
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PUBLIC OUTREACH 
Survey Methodology
A web-based survey was conducted to gain 
an understanding of public perceptions and 
attitudes towards transit. The survey was 
posted on the City of Seattle’s web site and 
was available in English and in six other lan-
guages. To encourage participation and help 
link people to the survey,  4,000 “business 
cards” were distributed to Neighborhood 
Service Centers and Community Centers. 
E-mail alerts were sent directly to over 200 
community groups and key stakeholders. 
This section summarize responses from 
November 12, 2010- January 14, 2011. 

There were 10,634 responses to the survey, 
however the results do not represent a sta-
tistically valid sample of the population. For 
example, over three-quarters of responses 
came from frequent transit users (see Figure 
B-1). Responses were most heavily con-
centrated in the city of Seattle but regional 
transit markets are well-represented in the 
results (see Figure 8-2). 

Never or 
rarely
12%

1 or 2 times a 
month
12%

1 to 4 times a 
week
25%

5 or more 
times a week

54%

N=10,584

FIGURE 8-1  HOW OFTEN DO YOU RIDE 
TRANSIT IN SEATTLE (AT 
LEAST ONE END OF THE 
TRIP IN SEATTLE)?

FIGURE 8-2  WEB SURVEY RESPONSES BY ZIP CODE
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Source:  City of Seattle, State of Washington, King County Metro
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FIGURE 8-4  WHICH OF THESE SENTENCES BEST DESCRIBES YOU?

FIGURE 8-3 HOW DID YOU GET TO THE BUS OR TRAIN 
ON YOUR MOST RECENT TRANSIT TRIP?

Survey Findings

How do survey respondents use transit?
•	 Geographic Span: The vast majority of transit trips (70%) 

among survey respondents were within the city of Seattle, 
while  30% of trips either started or ended outside of 
Seattle.

•	 Access to Transit: Most respondents (81%) walked to the 
bus or train on their most recent transit trip (Figure 8-3).

•	 Trip Purpose: About 29% of respondents use transit to 
meet most of their travel needs, while 11% use transit for 
different types of trips but more infrequently. About 52% 
of respondents use transit for commute trips only. (Figure 
8-4).

•	 Primary Use of Transit: About 21% of respondents use 
transit because they do not have access to an automobile. 
The two most common reasons for using transit are to save 
money and because it is convenient (Figure 8-5).

Walked
81%

Drove
14%

Was dropped 
off
3%

Biked
2%

Was picked 
up at my 

starting point 
(paratransit)

< 1%

N=9,704

FIGURE 8-5  WHY DO YOU USE TRANSIT? (CHOOSE ALL REASONS THAT APPLY)

71%

62%

54%

53%

50%

21%

6%

13%

0% 20% 40% 60% 80% 100%

It saves me money

It is convenient (or easy to use)

I ride for environmental reasons

I would rather sit and ride
the bus/train than drive

My employer provides transit benefits

I do not have access to an automobile
for my trip

I do not have a driver’s license

Other

N=9,452

52%

29%

11%

6%

1%

1%

0% 20% 40% 60% 80% 100%

I use transit for commute trips (to work or 
school) only

I use transit for most trips

I use transit for different kinds of trips,
but not very often

I use transit only when traveling 
downtown

I use transit only when traveling to 
special events, like games

I use transit mostly to get around
within my neighborhood

N=9,670
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FIGURE 8-6  IF YOU NEVER OR RARELY USE TRANSIT, WHY DON’T YOU RIDE 
MORE OFTEN? (CHECK ALL THAT APPLY)

FIGURE 8-7  WHICH IMPROVEMENTS TO TRANSIT WOULD MOST ENCOURAGE  
YOU TO RIDE MORE OFTEN? (CHECK ALL THAT APPLY - TOP 10)

Why do infrequent riders not use transit more 
often? (Figure 8-6) 
•	 Takes too long. About 61% of non-riders or 

infrequent riders identified the length of time a 
transit trip takes as a reason for not riding more 
frequently. Of the most recent transit trip taken 
by survey respondents, more than half of the 
trips entirely within Seattle took 30 minutes or 
longer (44% took 30-60 minutes while 10% took 
over an hour). 

•	 Other reasons identified include: Does not run 
often enough (44%), does not go where I need 
to go (40%), or does not run at times when I 
need it (36%). 

Among all respondents, which improvements 
would encourage more frequent transit use? 
(Figure 8-7)?
•	 More frequent service. The largest number of 

respondents (56%) identified more frequent 
service as an improvement that would encour-
age them to ride more often.

•	 Other improvements identified include: faster 
service (42%), more direct service (40%), more 
evening and weekend service (38%), and more 
reliable service (37%).

56%
42%

40%
38%
37%

28%
23%

19%
18%
17%

0% 20% 40% 60% 80% 100%

More frequent service
Faster service

More direct service (no transfer)
More evening and weekend service

More reliable service
If service were provided by rail

Less crowded
Cleaner

Safer
Less expensive

N=10,077

61%

44%

40%

36%

14%

11%

11%

10%

10%

10%

0% 20% 40% 60% 80% 100%

Takes too long

Does not run often enough

Does not go where I need to go

Does not run at times when I need it

The bus/train is dirty

It is unsafe

Costs too much

It is uncomfortable

Too difficult to walk to nearest stop

The bus/train is too full

N=3,911
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What outcomes would residents like to see 
from the Transit Master Plan? (Figure 8-8)

The top two responses were:
•	 Light rail between major destinations. About 

57% of respondents wanted to add light rail 
between major destinations. There was no 
significant difference between frequent transit 
users and respondents who do not ride transit or 
use it infrequently.

•	 Faster and more reliable bus service. Nearly as 
many respondents wanted to make buses faster 
and more reliable (55%). However, only 41% of 
non-riders or infrequent transit users selected 
this option.

FIGURE 8-8  WHAT WOULD YOU MOST LIKE TO SEE THE TRANSIT MASTER 
PLAN DO? (CHECK UP TO TWO.)

57%

55%

25%

21%

14%

9%

19%

0% 20% 40% 60% 80% 100%

Add light rail between major 
destinations

Make the buses faster and more reliable

Provide more amenities at 
stops/stations 

Make transfers between transit routes 
easier

Improve pedestrian and bicycle access 

Make it easier to get around downtown

Other

N=9,782



APPENDIX A PLANS & POLICIES IMPACTING 
TRANSIT IN SEATTLE



This appendix summarizes recent transit policy and planning efforts 
that affect future transit service in Seattle. Each description includes 
a link to the document.
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APPENDIX A PLANS & POLICIES IMPACTING 
TRANSIT IN SEATTLE

Plan / Policy Description
REGIONAL

Puget Sound 
Regional Council 
Transportation 
2040

Adopted: 2010

Transportation 2040 is a 30-year action plan outlining an investment strategy for regional transportation that accounts for regional growth pro-
jections. Transportation 2040 develops strategies in the areas of congestion mitigation and mobility, environmental sensitivity, and approaches 
to financing transportation. This plan calls for aggressive growth in transit service and promotes the implementation of Sound Transit 2. 

For more information visit: http://psrc.org/transportation/t2040/t2040-pubs/final-draft-transportation-2040/

SEATTLE

Seattle 
Comprehensive 
Plan

Adopted: 2004 
(update)

Seattle’s Comprehensive Plan, updated in 2004, provides broad goals, objectives, and policies that will guide the growth of the city over the 
next 20 years. The Comprehensive Plan recommends a strong relationship between concentrated urban growth and access to transit. The city 
developed an innovative approach to promoting transit-supportive land uses by codifying various types of urban villages and urban centers that 
will focus the majority of the city’s future development. 

For more information visit:  http://www.seattle.gov/dpd/Planning/Seattle_s_Comprehensive_Plan/ComprehensivePlan/default.asp

Plan update progress: http://www.seattle.gov/dpd/Planning/Seattle_s_Comprehensive_Plan/CitywideUpdate2030Beyond/default.asp

Transportation 
Strategic Plan

Adopted: 2005

The Transportation Strategic Plan (TSP) steers Seattle’s transportation goals and policies over the next 20 years. The plan also describes 
specific actions, projects and programs that will help meet these goals. Project and program performance is evaluated and future transportation 
initiatives are prioritized by key criteria. An update to the TSP is underway and will be completed in 2011.

For more information visit: http://www.seattle.gov/transportation/tsphome.htm

Seattle  
Transit Plan

Adopted: 2005

The Seattle Transit Plan sets a strategic direction for providing quality transit service in Seattle. The Transit Plan illustrates the city’s current and 
future transit services, transit demand, and market characteristics. The plan’s vision promotes an integrated transit system that is linked to land 
use goals specified in the Urban Village strategy. The plan also develops criteria for evaluating future transit technologies, establishes quality of 
service measures, and offers a toolbox for transit priority treatments.

For more information visit: http://www.seattle.gov/transportation/docs/SeattleTransitPlanSummer20051105_Reso5.pdf

http://psrc.org/transportation/t2040/t2040-pubs/final-draft-transportation-2040/
http://www.seattle.gov/dpd/Planning/Seattle_s_Comprehensive_Plan/ComprehensivePlan/default.asp
http://www.seattle.gov/dpd/Planning/Seattle_s_Comprehensive_Plan/CitywideUpdate2030Beyond/default.asp
http://www.seattle.gov/transportation/tsphome.htm
http://www.seattle.gov/transportation/docs/SeattleTransitPlanSummer20051105_Reso5.pdf
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Plan / Policy Description
Urban Village 
Transit Network

Adopted: 2004

The Urban Village Transit Network is the backbone of the city’s transit system and links a network of high quality transit with urban villages. This 
policy framework states that high quality transit service and future development should be concentrated along travel corridors that meet several 
key criteria; these include corridors with high ridership and productivity potential, minimum target densities, limited access barriers, ½-mile 
spacing between parallel routes, and ability to meet level of service standards (service frequency of 15 minutes or less and service span of 18 
hours or more).  

For more information visit: http://www.seattle.gov/transportation/docs/transitplan_SEATTLEuvtn%20FINAL%20DRAFT.pdf

Seattle Streetcar 
Network 
Development 
Report

Adopted:2008

The Seattle Streetcar Network Development Plan follows up on the City Council-approved streetcar network concept by evaluating route 
options with respect to funding opportunities, cost and construction issues, travel time, connectivity and operating efficiency benefits, ridership 
potential, and development potential. Priority corridors include the Central line, Fremont-Ballard line, First Hill-Capitol Hill line, and a South Lake 
Union line extension to the University District (named the U-Line). In addition, this report summarizes streetcar operating environment and 
relationship to other modes, capital and operating cost estimates, funding considerations, and engineering and construction timelines for each 
corridor.

For more information visit: http://www.seattlestreetcar.org/future.asp

Center City 
Circulation Study

Adopted: 2003

The Center City Circulation Study aims to improve access into and throughout downtown by improving and better integrating the transit and 
non-motorized transportation networks. The study looks at challenges and opportunities for multimodal transportation networks, how major 
transit and roadway projects can be integrated, and what additional mobility needs must be addressed to accommodate future growth.

For more information visit: http://www.cityofseattle.gov/transportation/ppmpcentercity.htm

Center City Access 
Strategy

Ongoing Projects

The Center City Access Strategy is the implementation plan of the Center City Circulation Study. It identifies 23 critical projects that will improve 
access to downtown by expanding the light rail, commuter rail, and bus network;, developing parking and demand management strategies;, and 
enhancing the bicycle and pedestrian environment.  

For more information visit: http://www.cityofseattle.gov/transportation/centercityaccess.htm

Seattle Planning 
Commission Transit 
Communities 
Report

Completed: 2010

The Planning Commission’s Transit Communities acts as a primer regarding the qualities (such as land use, urban design, transit mode and 
service characteristics, and transit infrastructure) and typologies of transit communities. The report outlines strategies, actions, and investments 
for creating livable and transit-oriented communities. Transit community development is prioritized where investments are most needed and will 
make the greatest impact. This report also includes a set of funding and implementation strategies to create transit communities.

For more information visit: http://www.cityofseattle.net/planningcommission/

http://www.seattle.gov/transportation/docs/transitplan_SEATTLEuvtn%20FINAL%20DRAFT.pdf
http://www.seattlestreetcar.org/future.asp
http://www.cityofseattle.gov/transportation/ppmpcentercity.htm
http://www.cityofseattle.gov/transportation/centercityaccess.htm
http://www.cityofseattle.net/planningcommission/
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Plan / Policy Description
KING COUNTY

King County Metro 
Comprehensive 
Plan for Public 
Transportation

Adopted: 2007

King County Metro’s Comprehensive Plan provides the framework for future policy, project, and program decision making to better serve the 
mobility needs of the metropolitan region. Policies specified in the plan relate to policy coordination, service and capital development, jurisdic-
tional and community involvement, and financial allocation.

For more information visit:

http://www.kingcounty.gov/transportation/kcdot/planningandpolicy/transitplanning.aspx#comprehensive

King County Metro 
Transit’s Strategic 
Plan for Public 
Transportation, 
2007 – 2016

Adopted: 2009 
(Amended)

The Strategic Plan develops a list of strategies that seek to satisfy the goals, objectives, and policies included in KCM’s Comprehensive Plan for 
Public Transportation. The 34 strategies detailed in the plan are organized into five categories including monitoring and management, capital, 
service, implementation, and financing.  

For more information visit: http://www.kingcounty.gov/transportation/kcdot/planningandpolicy/transitplanning.aspx#comprehensive

Regional Transit 
Task Force Final 
Report and 
Recommendations

Completed: 2010

The King County Council formed the Regional Transit Task Force (RTTF) to consider a policy framework to guide service investments or, if nec-
essary, service reductions. The task force was formed at a time when Metro faces a strong demand for transit services and declining revenues 
due to rising costs and steep decline in sales-tax revenue—an important source of Metro’s funding. As a result, Metro has had to defer planned 
investment in transit service and could be forced make service cuts if the current economic situation does not improve. In this context, the task 
force identified short-term and long-term objectives for transit service investment and developed policy guidance for service implementation 
based on those objectives.  

For more information visit: http://www.kingcounty.gov/transportation/transittaskforce.aspx

SOUND TRANSIT

Sound Transit Long 
Range Plan

Adopted: 2005

Sound Transit’s Long Range Plan (LRP) identifies the region’s goals, policies and strategies for high-capacity transit expansion over the next 
20 years. The LRP designates a variety of improvements and service expansion for different modes (e.g., commuter rail, LRT, bus, HOV) and 
organizes projects and investment into at least three phases (Sound Move, ST2, and “Future Phases”).

For more information visit: http://www.soundtransit.org/Documents/pdf/projects/seis/Long-Range_Plan_7-7-05.pdf

Sound Transit 
Phase II Plan (ST2)

Adopted: 2007

Building upon the original transit investment framework detailed in Phase I, commonly known as Sound Move, the Phase II plan (or ST2) identi-
fies high capacity transit  projects and capital investments that will expand travel options, increase quality access to transit facilities, improve 
transit speeds and frequencies, and increase high capacity transit service along the region’s most congested corridors. The ST2 Plan includes a 
36-mile expansion of the Link light rail system, Sounder commuter rail improvements, and service increases for regional express buses costing 
$13.4 billion over the next 15 years.

For more information visit: http://www.soundtransit.org/Documents/pdf/st2/transitexapansion/ST2_Plan_web.pdf

http://www.kingcounty.gov/transportation/kcdot/planningandpolicy/transitplanning.aspx#comprehensive
http://www.kingcounty.gov/transportation/kcdot/planningandpolicy/transitplanning.aspx#comprehensive
http://www.kingcounty.gov/transportation/transittaskforce.aspx
http://www.soundtransit.org/Documents/pdf/projects/seis/Long-Range_Plan_7-7-05.pdf
http://www.soundtransit.org/Documents/pdf/st2/transitexapansion/ST2_Plan_web.pdf




APPENDIX B GLOSSARY



This appendix compiles Seattle-specific transit acronyms and  
terminology as well as other transportation concepts related to  
improving transit service.
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APPENDIX B GLOSSARY

APC Automatic Passenger Counter

AVL Automatic Vehicle Location

BAT Business Access and Transit Lane

BRT Bus Rapid Transit

CAD Computer Aided Dispatch

CASD Computer Aided Scheduling and Dispatch

CMAQ Congestion Mitigation and Air Quality

DOT Department of Transportation

FHWA Federal Highway Administration (also FHA)

FTA Federal Transit Administration

GIS Geographic Information System

GPS Global Position Systems (typically satellites)

HCT High Capacity Transit

HOV High-Occupancy Vehicle

ITS Intelligent Transportation Systems

LID Local improvement District

LOS Level of Service

NTD National Transit Database

O-D Original-Destination

POP Proof-of-Payment

ROW Right-of-Way

SOV Single Occupant Vehicle

ST2 Sound Transit 2

TDM Transportation Demand Management

TMA Transportation Management Association

TOD Transit-Oriented Development

TSM Transportation System Management

TSP Transit Signal Priority

TVM Ticket Vending Machine

VMT Vehicle Miles of Travel

LIST OF ACRONYMS
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Adaptive Signal 
Traffic Control

The process by which the timing of a traffic signal is continuously adjusted based on the changing arrival patterns of vehicles at an intersection, 
usually with the goal of optimizing a given measure of effectiveness.

Alight To get off or out of a transportation vehicle. 

Alternative Fuel Non-petroleum fuel with lower pollution than traditional diesel; includes electricity, alcohol fuels, mineral fuels, biofuels, methanol, propane, hydro-
gen, compressed and liquefied natural gas. 

Articulated Bus An extra-long, high-capacity bus that has the rear body section or sections flexibly but permanently connected to the forward section. This arrange-
ment allows the vehicle to bend in curves and yet have no interior barrier to movement between the two parts. The puller type features a powered 
center axle while the pusher type features a powered rear axle. Articulated buses with powered center and rear axles exist but are not common. 
Typically, an articulated bus is 54-60 ft (16-18 m) long with a passenger seating capacity of 60 to 80 and a total capacity of 100 to 140. 

Automatic 
Passenger Counter 
(APC)

An automated system that counts the number of passengers boarding and alighting a transit vehicle. The information may be used for later data 
analysis, or for real-time activities, such as providing signal priority only to buses that are at least half full. 

Automatic Vehicle 
Location System 
(AVL)

A system that determines the location of vehicles carrying special electronic equipment that communicates a signal back to a central control facility. 
AVLs are used for detecting irregularity in service and are often combined with a computer-aided dispatch system. 

Average Daily 
Traffic (ADT)

The average number of vehicles that pass a specified point during a 24-hour period. Also calculated as an annual average figure (Annual ADT or AADT).

Average Trip Length The average distance ridden for an unlinked passenger trip by time period (weekday, Saturday, Sunday) computed as passenger miles divided by 
unlinked passenger trips.

Base Period In transit, the time of day during which vehicle requirements and schedules are not influenced by peak-period passenger volume demands (e.g., 
between morning and afternoon peak periods). At this time, transit riding is fairly constant and usually moderate in volume when compared with 
peak-period travel. Also known as off-peak. 

Business Access 
and Transit (BAT) 
Lane

A managed curb lane for transit that maintains business access and in some cases time-restricted on-street parking and delivery zones. BAT lanes 
are restricted to transit vehicles except where vehicles enter or exit adjacent property, access on-street parking, or seek to make a right-turn at an 
intersection.

Bus Bulb An extension of the sidewalk into the roadway for passenger loading. These features eliminate the need for buses to pull into the curb, gives priority 
to buses, increases passenger loading capacity and sidewalk capacity, and eases reentry into traffic. Bus bulbs are often landscaped and outfitted 
with a bus shelter and other passenger amenities. Also known as a bulb out or curb extension.

GLOSSARY
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Bus Priority Lane Also known as a transit only lane. A highway or street lane reserved primarily for buses, either all day or during specified periods. It may be used by 
other traffic under certain circumstances, such as making a right or left turn, or by taxis, motorcycles, or carpools that meet specific requirements 
described in the traffic laws of the specific jurisdiction. See also Business Access and and HOV Lane.

Bus Priority System An intelligent transportation system feature consisting of traffic controls in which buses are given special treatment over general vehicular traffic 
(e.g., bus priority lanes, preemption of traffic signals, or adjustment of green times for buses.) 

Bus Rapid Transit 
(BRT)

A spectrum of bus operation providing service similar to rail transit, at a lower cost. BRT systems are characterized by several of the following 
components: exclusive transitways or busways, enhanced stations, easily identified vehicles, high-frequency all-day service, simple route structures, 
simplified fare collection, and ITS technologies. Integrating these components is intended to improve bus speed, reliability, and identity. 

Bus Shelter A building or other structure constructed at a transit stop. It may be designated by the mode offering service, for example, bus shelter. A transit 
shelter provides protection from the weather and may provide seating or schedule information or both for the convenience of waiting passengers. 

Bus Stop An area where passengers wait for, board, alight, and transfer between transit units (vehicles or trains). It is usually indicated by distinctive signs and 
by curb or pavement markings and may provide service information, shelter, seating, or any combination of these. Stops are often designated by the 
mode offering service, for example, bus stop, car stop. 

Busway A special roadway designed for exclusive use by buses. It may be constructed at, above, or below grade and may be located in separate rights-of-way or 
within highway corridors. Variations include grade-separated, at-grade, and median busways. Sometimes called a transitway or bus rapid transit. 

Catenary System The form of electric overhead contact system (OCS) in which the overhead contact wire is supported from one or more longitudinal wires or cables 
(messengers), either directly by hangers (simple catenary) or by hangers in combination with auxiliary conductors and clamps (compound catenary). 
Attachment of the contact wire to the messenger is made at frequent and uniform intervals to produce a contact surface nearly parallel to the top 
of the running rails. This form of electrification is used for King County Metro’s elctric trolleybus vehicles.

Charter Service A vehicle hired for exclusive use, usually private operated, that does not operate over a regular route, on a regular schedule, and is not available to 
the general public. 

Choice Rider A person who has at least two modes of travel available and selects one to use. 

Circulator Bus A bus that makes frequent trips around a small geographic area with numerous stops along the route. It is typically operated in a downtown area 
or an area that attracts tourists or large crowds and has limited parking and congested roads. It may be operated all day or only at times of peak 
demand, such as rush hour or lunch time.

Circulator Service Transit service confined to a specific locale, such as a downtown area or a suburban neighborhood, with connections to major traffic corridors or 
transit facilities. Circulators can be operated by rail (usually streetcar) and rubber-tired bus modes. 

Commuter Rail The portion of passenger railroad operations that carries passengers within urban areas, or between urban areas and their suburbs, but differs from 
rail rapid transit in that the passenger cars generally are heavier, the average trip lengths are usually longer, there are few standing passengers, and 
the operations are carried out over tracks that are part of the railroad system in the area. Sound Transit’s Sounder is a commuter rail service
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Complete Street A street that is designed to safely and sustainably accommodate facilities for all users, including transit riders, pedestrians, bicyclists, vehicles, and 
persons with disabilities. 

Congestion 
Mitigation and Air 
Quality Project 
(CMAQ)

A flexible funding program administered by the Federal Highway Administration that funds projects and programs to reduce harmful vehicle emis-
sions and improve traffic conditions. CMAQ funds may be used for transit projects, rideshare projects, high-occupancy vehicle lanes or other similar 
purposes.

Congestion Pricing An umbrella term for demand- or market-based strategies that manage congestion in an area or along a corridor by charging higher or lower prices 
based on congestion levels and locations, with the intent of reducing peak-period vehicle trips. Tolling schedules may be fixed or dynamic (changing 
with the level of congestion). Also known as variable tolling, road, pricing, or value pricing.

Contraflow Lane A highway or street lane on which vehicles operate in a direction opposite to what would be the normal flow of traffic in that lane. Such lanes may 
be permanently designated contraflow lanes, or, more usually, they may be used as contraflow lanes only during certain hours of the day. Frequently, 
the use of a contraflow lane is restricted to public transit and (possibly) other specially designated vehicles. 

Coordination A cooperative arrangement between transportation providers and organizations needing transportation services. Coordination models can range in 
scope from shared use of facilities, training, or maintenance to integrated brokerages or consolidated transportation service providers.

Cordon Tolls Fees paid by motorists to drive within or into a congested area within a city. In some cases, cordon tolls only apply during peak travel periods. 
Cordon tolls can be assessed by requiring vehicles driven within an area to display a pass or by tolling at each entrance to the area.

Cost Effectiveness The cost per passenger trip. More precisely, the amount of money a transit agency spends to provide its service (either as a system or a particular 
mode of travel, such as bus or rail) divided by the total number of passenger trips. This only takes into account what it costs to provide the service, 
and does not deduct fare revenues from the cost of providing the service.

Cost Efficiency The cost to provide one hour of transit service.

Crosstown Service Non-radial transit service that does not enter the central business district. 

Deadhead An unproductive or non-revenue move without passengers aboard, often to and from a garage, or from one route to another.

Demand-Response 
Service

The type of transit service where individual passengers can request transportation from a specific location to another specific location at a certain 
time. Transit vehicles providing demand-response service do not follow a fixed route, but travel throughout the community transporting passengers 
according to their specific requests. Can also be called dial-a-ride. These services usually, but not always, require advance reservations.

Dial-a-Ride Service Another term for demand-response service (see above) where the rider telephones (or “dials”) to request service.

Dwell Time The time a transit unit (vehicle or train) spends at a station or stop, measured as the interval between its stopping and starting.  The factors that 
impact dwell time include passenger-related activity such as fare collection and traffic-related issues such as congestion.
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Dynamic Pricing Tolls that may increase or decrease as necessary to manage demand and ensure that lanes are fully utilized to maintain free-flowing traffic levels.

Elasticity The percentage change in demand for service for each 1% change in the price (i.e. fare change) or amount of that service (i.e. frequency, service span). 

Exclusive 
Right-of-Way

Roadway or other right-of-way reserved at all times for transit use and/or other high-occupancy vehicles. 

Express Service Service that has fewer stops and a higher operating speed than regular service. Often used as an alternative term for limited-stop service; when 
agencies provide both types of service, the express service tends to have much longer sections of non-stop running. Rapid bus, rail, and intercity bus 
services can all constitute express service. Express bus service usually uses freeways or busways where they are available. 

Farebox Revenue The monies or tickets collected as payments for transit rides. Can be cash, tickets, tokens, transfers and pass receipts. Fare box revenues rarely 
cover even half of a transit system’s operating expenses.

Farebox Recovery The ratio of fare revenue to direct operating expenses. 

Federal Transit 
Act Section 5307 
– Urbanized Area 
Grant Program

The section of the Federal Transit Act that authorizes grants to public transit systems in all urban areas. Funds authorized through Section 5307 
are awarded to states to provide capital and operating assistance to transit systems in urban areas with populations between 50,000 and 200,000. 
Transit systems in urban areas with populations greater than 200,000 receive their funds directly from the Federal Transit Administration.

Federal Transit Act 
Section 5309 – Bus, 
Bus Facility, and 
New/Small Starts 
Program

The section of the Federal Transit Act that authorizes discretionary grants to public transit agencies for capital projects such as buses, bus facilities, 
and rail projects.

Federal Transit Act 
Section 5310

A formula program that provides capital assistance to states for transportation programs that serve the elderly and people with disabilities. States 
distribute Section 5310 funds to local operators in rural and urban settings who are either nonprofit organizations or the lead agencies in coordinated 
transportation programs. Allocation of funding to states is made on the basis of the number of elderly persons and persons with disabilities in that state.

Federal Transit Act 
Section 5311

The formula program that provides capital and operating assistance grants to public transit systems in rural and small urban areas with populations 
of less than 50,000. Funding is apportioned by a statutory formula that is based on the latest U.S. Census figures of areas with a population less 
than 50,000.

Federal Transit Act 
Section 5916 – Jobs 
Access Reverse 
Commute

Federal formula funds available to provide transportation to assist low income individuals in getting to work. Also known as JARC.



B-6  Seattle Transit Master Plan Briefing Book

Federal Transit Act 
Section 5917 – New 
Freedom

The federal formula program to fund new services for people with disabilities that are above and beyond what the ADA requires. 

Feeder Service Local transit service that provides passengers with connections to main-line arterial service; an express transit service station; a rail rapid transit, 
commuter rail, or intercity rail station; or an express bus stop or terminal.

Fixed-Guideway 
Transit System

A transportation system composed of vehicles that can operate only on their own guideways, which were constructed for that purpose. Examples 
are heavy rail, light rail, and monorail. Federal usage of the term in funding legislation also includes bus priority lanes, exclusive right-of-way bus 
operations, trolley coaches, and ferryboats as fixed guideway transit. 

Fixed-route Transit services where vehicles run on regular, pre-designated, pre-scheduled routes, with no deviation. Typically, fixed-route service is character-
ized by printed schedules or timetables, designated bus stops where passengers board and alight, and the use of larger transit vehicles.

Frequency of 
Service

The number of transit units (vehicles or trains) on a given route or line, moving in the same direction, that pass a given point within a specified 
interval of time, usually one hour; also known as headway. 

Frequent Service Service that operates every 15 minutes or better, every day. 

Headway The scheduled time interval between any two revenue vehicles (buses, LRVs, trolleys, etc.) operating in the same direction on a route. See also 
frequency of service.

High Capacity 
Transit (HCT)

High capacity transit includes any form of public transit that has an exclusive right-of-way, a non-exclusive right-of-way or a possible combination of 
both. High capacity transit vehicles make fewer stops, travel at higher speeds, have more frequent service, and carry more people than local service 
transit such as typical bus lines. High capacity transit includes options such as light rail, commuter rail and bus rapid transit.

High-Occupancy 
Toll (HOT) Lane

A congestion pricing strategy where single-occupant vehicles may use dedicated high-occupancy vehicle (HOV) lanes (see below). HOT lanes can 
also use variable pricing, which increases the charge during peak travel periods or according to real-time traffic conditions. HOT lanes are often used 
by regional express bus in order to bypass congestion and increase operating speeds.

High-Occupancy 
Vehicle (HOV)

Any passenger vehicle that meets or exceeds a certain predetermined minimum number of passengers, for example, more than two or three people 
per automobile. Buses, carpools, and vanpools are HOV vehicles. 

HOV Lane A highway or street lane reserved for the use of high-occupancy vehicles (HOVs). 

Hours of Service The number of hours during the day between the start and end of service on a transit route, also known as the service span. 

Hub-and-Spoke 
System

Type of route structure based on timed connections that increases connectivity and productivity. Usually consists of a central transfer node with 
routes that radiate from it. See also Timed Transfer System.
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Intelligent 
Transportation 
Systems (ITS)

Processing used singly or in combination to improve the efficiency or safety of a surface transportation system. 

Intercity 
Transportation

Long distance service provided between cities, often as part of a large network of intercity bus operators. Both express and local bus service may 
be provided.

Interline Transfer of transit vehicles or trains between routes during a day to improve staff or vehicle assignment efficiency. 

Intermodal Transfer 
Facility

A transit stop or station at the meeting point of several routes or lines or of different modes of transportation. It is located on or off the street and 
is designed to handle the movement of transit units (vehicles or trains) and the boarding, alighting, and transferring of passengers between different 
modes (also known as a modal interchange center).

Kiss-and-Ride An access mode to transit whereby passengers (usually commuters) are driven to a transit stop and left to board a transit unit and then met after 
their return trip. Transit stations, usually rail, often provide a designated area for dropping off and picking up such passengers. 

Layover Time built into a schedule between arrivals and departures, used for the recovery of delays and preparation for the return trip. The term may refer 
to transit units (also known as vehicle layover) or operators. 

Light Rail (LRT) A metropolitan electric railway system characterized by its ability to operate single cars or short trains along exclusive rights-of-way at ground level, 
on aerial structures, in subways, or occasionally, in streets, and to board and discharge passengers at track or car floor level. Sound Transit’s Link 
service is an example of light rail.

Local Bus Service Transit service that involves frequent stops and consequent low average speeds, the purpose of which is to deliver and pick up passengers close to 
their destinations or origins. 

Local Improvement 
District (LID)

A geographic area in which real property is taxed to defray all or part of the cost of public improvements. An LID creates an assessment charge 
imposed upon property owners who receive special benefits from an improvement beyond the general benefits received by the all citizens of the 
community. 

Low-Floor Bus A bus without steps at entrances and exit. The low floor may extend throughout the bus or may use a ramp or steps to access the raised rear 
portion over a conventional axle and drive train. Wheelchair access is provided by a retracting ramp. 

Mode A transport category characterized by specific right-of-way, technological, and operational features. A particular form of travel, for example, walking, 
traveling by automobile, traveling by bus, or traveling by train. 

Mode Share The percentage share that a particular type of transportation mode (e.g., car, bus, rail, bikes, etc.) has in relation to other modes.

Mode Split The proportion of total person trips that uses each of various specified modes of transportation. 
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Multimodal The availability of transportation options using different modes within a system or corridor.

Near-field 
Communication

An emerging fare collection technology that allows a secure connection between smart phones and fare collection sensors. This practice, first 
developed in Asian and European countries, is commonly known as mobile ticketing.

Non-Home Based 
Trip

A trip that has neither its origin nor its destination at a residence. 

Off-board Payment A payment system where passengers pay fares at designated ticket vending machines or smart card readers prior to boarding transit vehicles. This 
practice is known to significantly reduce vehicle dwell time. 

On-time 
Performance

For fixed-route service, the percentage of on-time arrivals at stops along the route.

Operating 
Characteristics

The type of service provided, the size and geographical location of the service area, the miles and hours of service provided, etc.

ORCA Card Also known as a smart card, ORCA is a regional stored-value ticket with a built-in semiconductor chip, often used to improve boarding efficiency. 
ORCA Card can be used for ferry, train, streetcar, or light rail and are accepted by Community Transit, Everett Transit, King County Metro, Kitsap 
Transit, Pierce Transit, Sound Transit, and Washington State Ferries. The chip is loaded with monetary value which is decremented for each ride. 
ORCA cards may include a regional pass (PugetPass), an agency-specific pass, a debit option (E-Purse), or a combination of PugetPass and E-Purse.

Paratransit Types of passenger transportation that are more flexible than conventional fixed-route transit but more structured than the use of private automo-
biles. Paratransit includes demand-response transportation services, subscription bus services, shared-ride taxis, car pooling and vanpooling, jitney 
services and so on. Most often refers to wheelchair-accessible, demand-response van service. Paratransit includes three levels of service: curb-to-
curb, door-to-door, and door-through-door (where the driver actually provides assistance within the origin or destination).

Park-and-Ride An access mode to transit in which patrons drive private automobiles or ride bicycles to a transit station, stop, or carpool/vanpool waiting area and 
park the vehicle in the area provided for that purpose (park-and-ride lot, park-and-pool lot, commuter parking lot, bicycle rack or locker). They then 
ride the transit system or take a car or vanpool to their destinations. 

Passenger Platform That portion of a transit facility directly adjacent to the tracks or roadway at which transit units (vehicles or trains) stop to load and unload passen-
gers. Within stations, it is often called a station platform. 

Peak Period The period during which demand for transportation service is heaviest. It may be specified as the morning (AM) or afternoon or evening (PM) peak. 

Platform Hours Total scheduled time a transit vehicle spends from pull-out to pull-in. Platform hours are used as a benchmark to calculate service efficiency by 
comparing pay to platform hours.

Platform Miles Total miles a transit vehicle travels from pull-out to pull-in.
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Productivity The ratio of units of transportation output to units of input (consumed resource); for example, vehicle miles per operator hour, or passenger trips 
per vehicle hour. 

Proof-of-Payment An open fare collection system that has no turnstiles or fare gates. It requires that the passenger display proof of payment (e.g., validated ticket, 
prepaid pass, valid transfer) while on board the transit vehicle or in other designated fare paid areas. Enforced through random checking by specific 
transit employees, security staff, or police with the power to collect premium “on-board” fares (more common in Europe) or issue tickets or citations, 
typically resulting in revenue loss below 2-3%. Erroneously called an “honor” system, a name that applies only to systems without enforcement. 

Public 
Transportation

Transportation service to the public on a regular basis using vehicles that transport more than one person for compensation, usually but not 
exclusively over a set route or routes from one fixed point to another. Routes and schedules of this service may be predetermined by the operator 
or may be determined through a cooperative arrangement. Subcategories include public transit service and paratransit services that are available to 
the general public. 

Pulsed Hub A transit hub serving two or more services, where service is timed to allow efficient timed transfers. These are typically used for transit systems that 
have relatively low service frequency. See also timed transfer system.

Quality of Service The overall measured or perceived quality of transportation service from the user’s or passenger’s point of view, rather than from the operating 
agency’s point of view. Defined for transit systems, route segments, and stops by level of service measure such as reliability and service frequency. 

Queue Jump A short section of exclusive or preferential lane that enables specified vehicles to bypass an automobile queue or a congested section of traffic. A queue 
jump is often used at signal-controlled freeway on-ramps or along arterial streets in congested urban areas to allow high-occupancy vehicles prefer-
ence. It is also known as a bypass lane or queue bypass, but is commonly referred as a business access and transit (BAT) lane in the Seattle region. 

Rapid Transit 
System

Transit service, either rail or bus, which is operated completely separate from all other modes of transportation along exclusive running ways. 

Reliability A measure of transit level of service concerning on-time performance. Reliability measures how often transit service is provided as promised, which 
affects waiting time, consistency of passenger arrivals from day to day, total trip time, and loading levels. Often displayed as the standard deviation 
of scheduled arrival time versus actual time. See also schedule adherence.

Revenue Hours Span of time when a vehicle is available for carrying passengers, including layover and recovery time, but excluding deadhead time to and from a 
vehicle storage location or break location, or between routes.

Revenue Miles Miles operated by vehicles available for passenger service.

Right-of-Way 
(ROW)

A general term denoting land, property, or interest therein, usually in a strip acquired for or devoted to transportation purposes. For transit, rights-
of-way may be categorized by degree of their separation: fully controlled without grade crossings, also known as grade-separated, exclusive, or 
private ROW; longitudinally physically separated from other traffic (by curbs, barriers, grade separation, etc.) but with grade crossings; or surface 
streets with mixed traffic, although transit may have preferential treatment.
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Route Structure A network or pattern of transit routes, such as grid or radial networks.

Segregated Right-
of-Way (ROW)

Roadway or right-of-way reserved for transit use, but which permits other modes to cross the right-of-way at defined locations such as grade 
crossings. 

Service Span See Hours of Service.

Shared Right-of-
Way (ROW)

Roadway or right-of-way which permits other traffic to mix with transit vehicles, as is the case with most streetcar and bus lines. Also known as 
mixed traffic operation.

Schedule 
Adherence

The ability of a route or transit vehicle to maintain its schedule. See Reliability.

Signal Preemption In highway operations, an automatic or manual device for altering the normal signal phasing or the sequence of a traffic signal to provide preferen-
tial treatment for specific types of vehicles, such as buses or trains. This is a type of Advanced Public Transportation System.

Single-Occupant 
Vehicle (SOV)

A private vehicle occupied by the driver only. 

Smart Card A stored-value ticket with a built-in semiconductor chip, often used to improve boarding efficiency. The chip is loaded with monetary value which 
is decremented for each ride, in flat amounts or with exit checks for distance-based fares. Early variants required insertion or contact with farebox 
or fare gate and were time consuming. Most versions in transit are proximity cards and require only to be held close to the farebox or fare gate 
inductive detector plate. ORCA is an example of smart card fare technology.

Sound Move A 10-year regional transit system plan, adopted by the Sound Transit Board in 1996, which develops a plan for transportation improvements includ-
ing commuter rail, light rail, express bus service expansion, and major facilities such as park-and-ride lots and HOV lanes and access projects. 

Sound Transit 2 
(ST2)

Also known as the Regional Transit System Plan for Central Puget Sound, ST2 is the second phase implementation plan for Sound Move. ST2 
focuses on expanding light rail, commuter rail, and express bus service. Another major component of the plan is access improvements such as 
park-and-ride facilities and bicycle and pedestrian infrastructure surrounding rail stations. 

Station An off-street facility (typically) where passengers wait for, board, alight, or transfer between transit units (vehicles or trains). A station usually 
provides information and a waiting area and may have boarding and alighting platforms, ticket or fare card sales, fare collection, and other related 
facilities; also known as a passenger station. 

Streetcar An electrically powered rail car that is operated singly or in short trains in mixed traffic on track in city streets. In some areas, it is also known as a 
trolley car.

Termini The “terminating” or end nodes of a line, link, or route.
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Through Routing The efficient practice of joining the ends of radial transit routes, with similar demand, to travel through downtown instead of having each route turn 
back in the downtown and return to its origin. 

Ticket Vending 
Machine

A fare collection device that dispenses tickets for entry onto transit vehicles. Often used to increase boarding efficiency.

Time-of-Day Fare A fare that varies by time of day. It is usually higher during peak travel periods (peak fare) and lower during non-peak travel periods (off-peak fare). 

Timed Transfer The scheduling of intersecting transit routes so that they are due to arrive at a transfer point simultaneously, eliminating waiting time for transfer 
passengers. 

Timed Transfer 
System

A transit network consisting of one or more nodes (transit centers) and routes or lines radiating from them. The system is designed so that transit 
vehicles on all or most of the routes or lines are scheduled to arrive at a transit center simultaneously and “pulse” a few minutes later; thus transfers 
among all the routes and lines involve virtually no waiting. Typically used in suburban areas and for night service where headways are long. See also 
hub-and-spoke system and pulsed hub.

Transit Center A transit stop or station at the meeting point of several routes or lines or of different modes of transportation. It is located on or off the street and 
is designed to handle the movement of transit units (vehicles or trains) and the boarding, alighting, and transferring of passengers between routes 
or lines (in which case it is also known as a transfer center).

Transit Corridor Corridors located along or supportive of good quality transit lines. They include higher population and employment densities and feature a high 
quality pedestrian environment and convenient access to transit. 

Transit Dependent Those having to rely on transit services instead of the private automobile to meet their travel needs; also known as a captive rider.

Transit-First Policy Seattle’s policy that prioritizes transit and non-motorized modes when developing city policies.

Transit Impact 
Development Fee

A fee charged to non-residential developers in order to fund transit service necessary to offset the traffic impacts of their project.

Transit Mode A category of transit systems characterized by common characteristics of technology, right-of-way, and type of operation. Examples of different 
transit modes are regular bus service, express bus service, light rail transit, rail rapid transit, and commuter rail. 

Transit Orientation An umbrella term used to define variables that make transit use more attractive. Variables that characterize transit orientation include density, 
mixed land uses, pedestrian design and accessibility.

Transit-Oriented 
Development

Residential and commercial development designed to maximize access by transit and non-motorized transportation, and to encourage transit rider-
ship with other features. A typical TOD has a rail or bus station at its center, surrounded by relatively high-density development, with progressively 
lower-density spreading outwards one-quarter to one-half mile, representing pedestrian scale distances.
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Transit Priority 
Treatments

A series of relatively inexpensive spot improvements designed to reduce travel delay and increase the speed, and thereby the attractiveness of 
transit services. Examples include queue jump lanes, signal priority (see below), lane striping, or curb separation. Separation may occur along a curb 
lane, a median lane, or a fully segregated runningway. 

Transit Shelter A building or other structure constructed at a transit stop. It may be designated by the mode offering service, for example, bus shelter. A transit 
shelter provides protection from the weather and may provide seating or schedule information or both for the convenience of waiting passengers. 

Transit Signal 
Priority

The preferential treatment of transit vehicles at signalized intersections. Often used to pre-empt or hold signal phases for transit only.

Transit Supportive 
Land Use

A land use environment that encourages transit use by maximizing its accessibility. Typically involves some level of land use mixing and higher 
intensity uses.

Transitway A dedicated right-of-way or roadway used by transit vehicles (buses or trains). 

Transponder The in-vehicle device component of an electronic tolling system. A receiver or transreceiver permitting the operator’s roadside unit to communicate 
with, identify, and conduct an electronic toll transaction. 

Transportation 
Demand 
Management (TDM)

The concept of managing or reducing travel demand rather than increasing the supply of transportation facilities. It may include programs to shift 
demand from single-occupant vehicles to other modes such as transit and ridesharing, to shift demand to off-peak periods, or to eliminate demand 
for some trips. 

Transportation 
Disadvantaged

A term used to describe those people who have little or no access to meaningful jobs, services, and recreation because a transportation system 
does not meet their needs. Often refers to those individuals who cannot drive a private automobile because of age, disability, or lack of resources.

Transportation 
Management 
Association (TMA)

A voluntary association of public and private agencies and firms joined to cooperatively develop transportation-enhancing programs in a given area. 
TMAs are appropriate organizations to better manage transportation demand in congested suburban communities.

Transportation 
System 
Management (TSM)

That part of the urban transportation planning process undertaken to improve the efficiency of the existing transportation system. The intent is to 
make better use of the existing transportation system by using short-term, low-capital transportation improvements that generally cost less and 
can be implemented more quickly than other system development actions. 

Trip A one-way movement of a person or vehicle between two points. Many transit statistics are based on unlinked passenger trips, which refer to 
individual one-way trips made by individual riders in individual vehicles. A person who leaves home on one vehicle, transfers to a second vehicle to 
arrive at a destination, leaves the destination on a third vehicle and has to transfer to yet another vehicle to complete the journey home has made 
four unlinked passenger trips.

Trip End A trip origin or a trip destination. 
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Trip Generator A land use from which trips are produced, such as a dwelling unit, a store, a factory, or an office. 

Trip Purpose The primary reason for making a trip, for example, work, shopping, medical appointment, or recreation. 

Trolleybus An electrically propelled bus that obtains power via two trolley poles from a dual (positive and negative) overhead wire system along routes. It may 
be able to travel a limited distance using battery power or an auxiliary internal combustion engine. The power-collecting apparatus is designed to 
allow the bus to maneuver in mixed traffic over several lanes. King County Metro operates trolleybuses throughout downtown.

Variable Tolling Use of tolls on congested facilities, varied by time of day to encourage some travelers to travel during less congested periods, shift to another 
mode, or change routes. Charges may be fixed to a schedule or be dynamic depending on traffic levels. Dynamic pricing typically specifies a maxi-
mum rate for selected time periods. Variable tolling may occur on separated facilities, such as express toll lanes or HOT lanes (see High Occupancy 
Toll [HOT] Lane above), or on entire roadways. 

Zoned Fare A method of transit pricing that is based on the geographical partitioning of the service area. The price is determined by the location and number 
of zones traversed. Zone fares are frequently used as a method of charging graduated or distance-based fares but may also be used to provide for 
differential fares for certain markets. 
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