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EXECUTIVE SUMMARY

Columbus, Ohio is the largest city in the United States without passenger rail 
service. Recognizing this as a key factor to Columbus’ ability to compete with 
other cities for business and residents, Mayor Michael Coleman challenged the 
city to connect downtown to Port Columbus by passenger rail in his 2014 State of 
the City address. Following this charge, the Jobs, Expansion and Transportation 
Task Force was assembled to find ways to maximize Columbus’ assets and turn 
it into a world-class city. It quickly became apparent that Columbus cannot 
become a world-class city without a world-class transportation system.

Cities across the country have been increasingly turning to fixed-guideway 
transit systems such as light rail to serve their citizens’ mobility needs and attract 
business and development to their urban cores. This has been happening in the 
context of a wider trend of reurbanization, which Columbus has also undergone. 
The experience of cities throughout the nation has shown that successful 
light rail transit is best utilized in dense corridors, which Columbus has been 
cultivating for over a decade.

Port Columbus is a tremendous asset to the city’s transportation infrastructure, 
but it lacks connectivity with the rest of the city. While the Broad Street corridor 
could provide service to the airport via Seltzer Road, the existing development 
patterns are less attractive for light rail projects than is the High Street corridor, 
where a relatively short line could serve a dense collection of neighborhoods 
with strong connectivity within the fabric of the city. A strong first line is critical 
to the success of new rail transit where an effective line can lead naturally to 
others.

A major hurdle to past rail proposals has been funding, as these projects 
are considerable capital expenses. A project can “make it or break it” by the 
landscape of subsidy when it is introduced and thus careful timing is needed 
to ensure success. Over the years, however, a steady trend away from grants 
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has emerged. At all levels, from local to federal, credit programs have gained 
popularity by way of direct loans and bond initiatives as well as efforts to improve 
the implementation of public-private partnerships. Even after construction, 
there has been a wave of innovation in non-farebox revenue streams to improve 
the fiscal salience of systems. Columbus will require a diverse funding strategy 
and network of strategic partners to ensure success.

A commonality across new transit systems in recent years has been adherence 
to a plan over the long term. This is important to note in the context other 
initiatives in Columbus, including the Cleveland Avenue Bus Rapid Transit 
project. Light rail is not something that can be built overnight, and Columbus 
has plenty of time to plan and develop a financial strategy over the next few 
years. Producing an environmental impact statement is often the longest step 
for any capital improvement, and Columbus has considerable experience with 
this over the years and regarding the first phase proposed in this plan, the city 
already has produced a statement, which need only be revised as many of the 
conditions from just a few years ago remain.

Capitalizing on this experience places Columbus in a strong position moving 
forward. However, any system is ultimately used, and largely paid for, by the 
residents of the city, who need to be engaged early and often. Proposals of 
years past have broken down at this step and failed to have widespread public 
support, resulting in struggles at the ballot box and derailing the project. Light 
rail transit can be a complicated topic and definitions are at times ambiguous 
and for this reason, education is an important piece of public outreach. The 
more people know, the better feedback they can give.



FOREWORD
The 11 undergraduate students that comprise the CRP 4910S 
studio course have been assigned a daunting task – to learn 
the intricacies of light rail transit in the United States and 
assess the feasibility of such a system in Columbus, Ohio. In 
April of 2014 Mayor Michael Coleman revived the buzz about 
such a system at his State of the City address. Subsequently, 
core members of the local advocacy group Transit Columbus 
conveyed the idea of an entire studio course dedicated to 
the subject to The Ohio State University’s City & Regional 
Planning Department. Concurrently, the Mayor established 
the JET - Jobs, Expansion and Transportation Task Force 
which consists of three core working groups: Economic 
Development, Regional Transportation Center and Air 
Service. The 14-plus members appointed to the JET Task 
Force are an extraordinary collection of civic, educational 
and corporate leaders whose primary goal is to maximize 
the potential of Port Columbus International Airport (CMH).

The first several weeks of the semester were dedicated to 
research on all things transit, and each student was assigned 
a transit system in a different U.S. city to research and 
assess. These case studies enabled key issues to be identified 
and allowed the collection of both positive and negative 
attributes associated with each city’s transit system. Of 
course, cost and funding became a core focus of the group’s 
work, and identifying the various funding sources which 
apply to a range of complex circumstances was a challenging 
component. The political climate was also identified as an 
important factor, and having a project that is either ready 
for the right circumstances to materialize or one that is not 
completely dependent on the party in office became another 
area of attention. Successful public-private partnerships were 
studied to determine what key ingredients were needed to 
make such a collaboration coalesce. Several members of the 
JET Task Force came to OSU to speak with the students and 
offer their perspective and expertise. These sessions were 
invaluable and energized the students’ efforts.

SENIOR PLANNING OFFICER
CITY OF UPPER ARLINGTON
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The students also pushed forward a strong public outreach 
endeavor to find out if Columbus residents actually want 
such a system and if they might accept the potential cost 
that goes along with it. A website – columbusrail.today – 
was created to gather public input on the matter and see 
what people’s reactions were to different ideas. Social media 
was also employed to further awareness of the topic and 
get people talking (Twitter - @ColumbusRail). Conceptual 
routes, transit station locations and even streetcar designs 
were investigated to give the project a tangible feel.

I have been extremely impressed with the professional-grade 
and innovative work this group has produced, and I believe 
that this document will be useful beyond the academic 
realm, helping the JET Task Force make key decisions that 
will shape the future of Central Ohio. The issue of light rail in 
Columbus, Ohio generates genuinely emotional and widely 
differing responses among its residents. Many believe that 
the established transportation network is acceptable and 
that Columbus will be a fairly easy city in which to travel 
far into the future. However, most do not realize that over 
500,000 new residents will reside in Greater Columbus by 
2050, and that our current transportation system will be 
overburdened. Then, with limited right-of-way and ever-
increasing fuel costs, city planners will be left to design 
transit enhancements without adequate foresight and with 
a significantly higher price tag.

I am very proud to have been a part of this effort, and I 
sincerely hope that the efforts of these outstanding students 
remain relevant into the future.
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Welcome to Columbus.
Welcome to Columbus, Ohio. You may have landed at Port Columbus International 
Airport on one of the 142 direct flights that arrive in our state capital every day. 
You may have reached your stop using the ever-expanding Central Ohio Transit 
Authority bus system or perhaps you utilized one of Columbus’ promising 
new car or bike share programs. Maybe you are here conducting business at 
one of Columbus’ nine Fortune 500 companies. Perhaps you are visiting The 
Ohio State University, one of the top five largest universities in the country. 
Surely your visit will include stops in some of Columbus’ nearly one hundred 
neighborhoods, each with characteristics more unique than the last. From the 
top-rated Columbus Zoo and Aquarium and the myriad retail options at Easton 
Town Center to the Short North arches and the best ice cream in the Midwest, 
your visit will be unequivocally unforgettable. By now you may have realized 
that you are experiencing the rich culture, energetic sports weekends and 
blustery winters in the largest city in the United States without a public transit 
rail system.



In February 2014, Columbus Mayor Michael B. Coleman delivered his State 
of the City Address, emphasizing Columbus’ strengths and highlighting 
opportunities for improvement. Direct public transportation from Port 
Columbus (CMH) to the central business district was emphasized as one such 
opportunity. Mayor Coleman’s address prompted quick action that resulted 
in the creation of the Jobs, Expansion and Transportation (JET) Task Force in 
April 2014. One of the key purposes of the JET Task Force was to assess the 
feasibility of implementing a rail system between the airport and Downtown 
Columbus by engaging stakeholder representatives from Port Columbus, The 
Ohio State University, The Greater Columbus Chamber of Commerce, the 
US Railcar Company, Mid-Ohio Regional Planning Commission, Jobs Ohio, L 
Brands, the Columbus Crew and others. Soon after the formation of the JET 
Task Force, Transit Columbus communicated their interest in enlisting the 
aid of City and Regional Planning undergraduate students at The Ohio State 
University with this project.

Our studio class began in the autumn of 2014 by hosting several JET Task Force 
members for a series of discussions on existing conditions and expectations for 
our group. We initially researched rail systems in other U.S. cities comparable 
to Columbus, focusing on their financial plans and methods of construction 
phases. We were able to determine some best practices as well as potential 
pitfalls to avoid. Next, we formed small groups and delved further into the 
realm of project research, public interest surveys, specific route ideas and 
even potential color schemes of such a system. We performed site visits to 
explore possible light rail maintenance yards and measure widths of city 
streets. In addition to promoting our work through social media, we created a 
successful public survey website by which we were able to track civic interest, 
critiques, suggestions, and generate enthusiasm for rail in Columbus through 
over 2,000 completed surveys. To garner even more public feedback, we took 
to the streets of Columbus and Port Columbus International Airport with iPads 
to poll a wider base of people with greater detail. We presented a midterm 
version of our research and findings to our close partners, the Mid-Ohio 
Regional Planning Commission (MORPC) and adjusted our work according to 
their reviews. A final presentation took place at the end of the semester.

Above all, we learned how valuable a light rail system would be in the growing 
City of Columbus. We learned that even with the countless, unmatched assets 
of Columbus, we cannot become a world class city without a world class 
transportation system. Our work reinforced the idea that residents and visitors 
alike deserve an innovative, safe, reliable form of public transportation that 
maintains Columbus’ market competitiveness and ever-attractive personality 
as a place to live. We enriched our collaborative skills and networking 
techniques, and we spent countless weeks passionately involved with a 
project we hope will be well received. We realized that the future of our city 
is in our hands as a generation and it can be as imaginative as we decide.

INTRODUCTION
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WHY RAIL?

Columbus is a growing city that does not currently enjoy the benefits of a fixed-
line mass transit system. Recent projections indicate that Columbus will have an 
additional 500,000 residents by 2050, and by then, the existing road network 
will have to accommodate significant increases to current traffic volumes. 
Columbus is the largest city in the United States without a fixed-line mass transit 
rail system, and no formal plan is currently in place to accommodate such a 
system. Columbus has put forth efforts in the past to bring such a system to 
the city. These efforts, although unsuccessful, have taught valuable lessons that 
future champions of an enhanced transit system can use to their benefit. The 
prospective positive impacts of having a light rail system along High Street or 
from Downtown to Port Columbus International Airport are significant and must 
be explored.
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Light Rail in Berlin, Germany



Columbus must use the experiences of other cities when considering the 
construction of a light rail transit system. Portland, Oregon and Dallas, Texas 
are two cities that had extreme redevelopment benefits focused around light 
rail stations.  Since opening the first line in 1986, Portland has seen more than 
$2 billion in redevelopment around their stations.  Likewise, Dallas has seen 
more than $1.3 billion in redevelopment since their light rail line opened in 
1996.  Both of these systems are much longer than Columbus’ system would 
be (Dallas currently has 90 miles of track and Portland has more than 50) but 
the benefits in terms of redevelopment speak for themselves.  This is just 
one example of what we can expect to see if we implement a similar light rail 
system in Columbus.
 
The citizens of Columbus would also see benefits regarding the health of our 
city as a whole.  Seattle is an excellent example of a city which experienced 
such benefits.  Our potential light rail lines would be very comparable to 
Seattle’s in terms of length and route location.  Seattle has two light rail lines 
with a total length of just over 17 miles, with one of the lines connecting the 
airport to downtown.  The two routes proposed for Columbus would have a 
total length of about 12 miles, and we would also have a line connecting the 
airport to downtown.  The similarities between these cities are prominent so 
we would expect similar impacts in terms of VMT reduction, CO2 emissions, 
money and time saved for the commuter, and fuel saved.  Every year Seattle’s 
mass transit organization, Sound Transit, comes out with a sustainability 
report regarding the impacts of their mass transit system on the city.  Here’s 
what they found in 2013 alone:

- The average driver saved over $11,500 by switching to transit
- A total of 15 million gallons of gas was saved by transit riders
- A reduction of over 145 millions pounds of coal
- An average reduction of more than 28,000 cars taken off the city’s roads
 
These are just some of the potential benefits Columbus could see 
from implementing a light rail system.  These numbers would reduced 
commensurately due to shorter route length but nonetheless the benefits 
would be there.

The City of Columbus has expressed a desire to not continue expanding and 
widening the existing highways but to instead invest in a mass transit system. 
There are multiple reasons why such an approach would benefit Columbus 
in the long run. Atlanta, Georgia took the approach to continually expand 
their highways and as a result, has some of the widest highways in the United 
States and yet still has terrible traffic problems.  With Columbus’ population 
expected to increase another 500,000 by 2050, the potential to become like 
Atlanta with an increasingly overcrowded highway system is very real.  This 
factor coupled with the cost to expand highways makes such a plan not ideal. 
As the current highway system stands there is not a lot of room for expansion 
and it would create additional complications to find additional right of way.  

INTRODUCTION
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CASE STUDY CONCLUSIONS
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Light rail is a well-established concept throughout the country and in studying 
its feasibility in Columbus, it is prudent to first study the experience of other 
cities. The process, results and hurdles endured by these 11 cities identified 
successful strategies to mimic and dangerous pitfalls to avoid throughout the 
planning and construction phases of light rail systems.

These 11 cities were chosen for various reasons. First, most of these cities are 
relatively similar in population as Columbus, as well as physical size.  Also, these 
11 cities have proven to have a successful long term light rail system and the 
goal was to find out why. However, it was also necessary to discover the various 
setbacks the cities encountered during the planning and construction processes.

SUCCESSES FROM VARIOUS CASE STUDIES

Minneapolis
Right of way was set aside over time, majority of outreach online to reach potential 
stakeholders

Norfolk
Utilized the public’s input in the planning process to determine the best possible routes, 
funding options, etc.

Atlanta
The rail line was a key aspect in attracting the 1996 Olympic games

Denver
Did a thorough job utilizing public private partnerships

Seattle
Comes out with sustainability reports every year.  2013, saved 15 million gallons of gas, 
average driver saved $11,000 yearly, took more than 28,000 cars off the road, reduce fossil 
fuel consumption by 145 million pounds of coal a year. 

Charlotte
Part of the marketing scheme for light rail was based around combating sprawl

Phoenix
Planned well in advance for a light rail system, 10 years before construction started

Dallas
Saw more than $1.3 billion in reinvestment just around the light rail tracks stops

Portland
Saw over $2 billion in reinvestment around light rail
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SETBACKS FROM VARIOUS CASE STUDIES

Atlanta
Lack of planning and inaccurate ridership projections caused MARTA to raise light rail fares, 
which caused an additional drop in ridership. This happened in both 2009 and 2011

Houston
Multiple delays for the opening date (newly elected mayor stopped the plan), had an average 
of 11 light rail vehicle crashes per mile per year due to lack of safety around the tracks

Charlotte (LYNX) and Seattle
Had multiple cost increases for the overall project, mainly due to an underestimation of 
construction costs.  Charlotte’s original estimate for the light rail system was pegged at $227 
million but in the end it cost $462 million

Seattle
Noise concerns, especially from students at the University of Washington, which it accesses. 
(This could be a big point to make because our Phase One recommendation also accesses a 
university)

Dallas
Had very high costs for expansion.  An underestimate of the number of bridges/road crossings 
raised the overall price

Minneapolis
Had problems with the tracks freezing during the winter months, especially in tunnels and 
on bridges

Denver
Had problems with water leaking onto the tracks and causing rust



FREQUENTLY USED TERMS
Light Rail Transit (LRT)

Also a type of passenger rail, 
however commuter rail connects 
areas more than 10 miles apart. 
Speeds are typically faster than light 
rail and they connect suburbs with 
city centers

Commuter Rail

Electric railway with the capacity 
to handle a heavy/large amount of 
passengers and rolling stock

Heavy Rail

Rail vehicle that runs on tracks along 
public streets and occasionally on 
separate rights of way

Streetcar
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Form of public mass transit. Uses 
similar rolling stock as a streetcar but 
has the ability to operate in exclusive 
rights of way as well as in a train of 
cars



Type of rail transport that operates 
significantly faster than other 
rail transit types. Operates along 
dedicated tracks 

High Speed Rail

Right of Way

Public transit facility that operates 
on right of way or rail primarily for 
transportation use

Fixed Guideway

17 | Introduction

INTRODUCTION

FTA - Federal Transit Administration
FRA - Federal Railroad Administration
BRT - Bus Rapid Transit
TSR - Transit System Review
EIS - Environmental Impact Statement
PPP - Public Private Partnership
VMT - Vehicle Miles Traveled
TOD - Transit Oriented Development
LRT - Light Rail Transit 

Public transit facility that operates 
on right of way or rail primarily for 
transportation use

A strip of land occupied or 
intended to be occupied by certain 
transportation and public use 
facilities, such as roadways, railroads, 
and utility lines
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BACKGROUND

Light rail transit (LRT) is not a new concept for Columbus. In the 1980s, Central 
Ohio witnessed a half-cent sales tax increase for public transportation. Shortly 
after this political change, the Central Ohio Transportation Authority (COTA) 
unveiled Transit80+, a plan that promised downtown public transportation 
improvements, new buses, and a LRT starter line. The project was unpopular 
with the general public and made unattainable with the sales tax expiration at 
the end of 1984.  This didn’t stop COTA from continuing to develop proposals 
and in 1987, a downtown monorail was proposed, though there was no budget 
for it. In the end, it became a recurring item in long-range plans, but a levy in 
1989 had to be passed to even keep bus service.

Columbus Streetcar Rendering

Sydney Monorail

PREVIOUS EFFORTS
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Portland Light Rail

Central Ohio Transit Authority Logo

AmeriFlora ‘92 Logo

21 | Background

In 1992, Columbus hosted AmeriFlora ‘92, an international horticulture 
exhibition held at Franklin Park. Discussions of LRT in the context of urban 
development accompanied the boom of 5.5 million visitors to the region. Talks 
of a Columbus Grand Central Station began as the Mid-Ohio Regional Planning 
Commission (MORPC) discussed potential sites for a downtown multi-modal 
center. The Columbus Convention Center and the Arena District sit on sites once 
considered for this purpose.

By 1995, the COTA/MORPC plan for light rail transit and a multi-modal station 
disintegrated. Despite public support, the political and business community was 
not ready for a comprehensive fixed-guideway public transportation plan. After 
a levy for the system failed in 1995, the plan was shelved.
 
A short three years later in 1998, President Clinton signed an infrastructure 
package that provided federal funding for public transportation. With no active 
light rail transit plan, Columbus had again missed its chance to build a world-class 
public transportation system. Disappointment from this missed opportunity 
rekindled COTA and MORPC’s efforts to bring light rail transit to Columbus.
 
In 2001, COTA created a solely light rail plan, again pushing the idea of North 
Corridor LRT. The 13-mile, 14-station proposed route would have operated in 
shared lanes in Downtown Columbus and adjacent to freight rail tracks parallel 
to I-71. COTA proposed 50% of the line’s $528.7 million cost would be funded by 
the Federal New Starts program, with the remaining 50% funded by sales taxes, 
new tax levies, transit fares, and other transit revenue. 

By November 2003, COTA had submitted a plan proposal and received a 
recommended financial rating from the Federal Transit Administration (FTA), 
reflecting its confidence in the line’s potential to yield 7,600 more weekday 
hours of travel-time benefits than implementation of bus only improvements. 
Additionally, the proposed North Corridor LRT received a medium rating 
for project justification, existing land use and future patterns, local financial 
commitment, New Starts funding usage, stability of financing plan, and stability 
of operating plan. This rating, along with the inability of the City to assure a 50% 
contribution, casued this plan to be shut down.

While the North Corridor Plan had been shelved in late 2003, a new plan 
developed for something similar to light rail.  A streetcar route on High Street 
from the Ohio State University campus to German Village sought a New Starts 
grant from FTA and, in 2005, the project was recommended for funding citing 
the corridor’s transit-supportive land use and cost-effectiveness. Once again, 
the local funding portion fell short and the project came to a halt. The project 
attempted to revive in 2009 with a new funding plan involving a 4% tax on 
parking and event tickets within six blocks of the corridor to avoid raising the 
sales tax. At this point, FTA was unwilling to fund and the project has been 
indefinitely postponed.



STANDING ON THE SHOULDERS OF GIANTS

Jerusalem Light Rail

BACKGROUND

CURRENT COLUMBUS PLANNING EFFORTS

COLUMBUS 2050: 
CREATING BLUEPRINTS FOR CHANGE
In 2012, the Urban Land Institute created Columbus 2050: Creating Blueprints 
for Change.  In the section labeled “Getting Around”, the plan stresses the 
importance of creating a regionally supported transportation vision.  The main 
arguments for this recommendation are the expected increase in population 
and influx of jobs along with the maintenance costs of the aging roads and 
bridges.  In order to remain competitive in the skilled labor market, combat 
rising energy costs, and prepare for diminishing conventional fuel sources, the 
city needs to be part of a regional transportation network.

Despite Columbus being one of the largest cities that does not have a fixed-
guideway mass transit system, public support has been non-existent for seven 
studies since 1980.  The ULI insists that these are not actually failures, but 
building blocks of experience and wisdom that should be used to motivate the 
city to establish a reliable rail service.  Some of the work has already been done 
including potential alignment and station locations, environmental reviews, 
ridership estimates, and modifying land use regulations to accommodate 
stations.Ba
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The organizations and people working on these projects are human beings.  
Human beings have the ability to learn and adapt, and that is exactly what should 
be done with these past exploits.  These ideas and projects have already done 
several things that would make work on future endeavors easier.  This includes 
identifying potential routes and station locations, creating environmental impact 
assessments and other technical documents, completing ridership estimates, 
and getting the public involved in discussion about light rail.

With the volatile funding conditions associated with light rail and other mass 
transit, as well as the shifting political climates of Ohio, it is important to be 
prepared.  Using past projects as stepping stones, a plan for light rail can be 
formed and maintained so that when the conditions are favorable it can be put 
into action in a short amount of time.

Light rail and other fixed-guideway transit has long been on the mind of the 
Columbus community, as evidenced by the previous section.  With the shut 
down of the 2009 Streetcar program, what direction is the city headed?  In 
this section, a combination of recent and relevant plans have been reviewed in 
depth to get a bearing on where light rail stands today.  Stretching from as early 
as 1993, well-known organizations such as MORPC and COTA, as well as lesser 
known ones like the Urban Land Institute (ULI) and Columbus2020, each make 
their own contributions to the planning process.



2010 DOWNTOWN COLUMBUS STRATEGIC PLAN

“COLUMBUS IS THE LARGEST CITY IN 
THE COUNTRY WITHOUT RAIL SERVICE”

• Continue to improve bus service operations to and within downtown, and investigate a downtown Bus Transit Center 
located in close proximity to employment centers and services,
• Ensure that downtown is accessible to those that are transit dependent,
• Continue to implement the Bikeways Plan with an emphasis downtown on bike lanes, sharrows, storage facilities and 
bike stations,
• Study bike sharing as a method for linking downtown with nearby neighborhoods,
•  Build a comprehensive streetcar system to link downtown with OSU and other nearby neighborhoods and significant 
activity nodes,
• Continue to study other alternative modes of transportation (light rail, bus rapid transit, and heavy commuter rail) to 
facilitate long term growth both in downtown and the region,
• Explore the development of a stronger transit connection between Port Columbus and downtown, and
• Support the 3-C plan to connect Cincinnati, Columbus and Cleveland with passenger rail, including construction of a 
rail station at the Convention Center.

COLUMBUS COMPREHENSIVE PLAN: 1993-2013

“NOTHING IN THIS PLAN SHOULD THEREFORE BE INTERPRETED TO PRECLUDE 
LIGHT RAIL OR OTHER PUBLIC TRANSPORTATION TECHNOLOGY AS A FUTURE 
TRANSPORTATION OPTION IN COLUMBUS AND CENTRAL OHIO.”

23 | Background

GOALS FOR TRANSIT

The Downtown Columbus Strategic Plan has some ideas that can seem a bit 
lofty.  However, after intensively reviewing the document, the ideas presented 
make complete sense.  Transit is one of the main focuses of the Downtown Plan.  
The #3 principle that the plan abides by is to “Embrace Transit as a Competitive 
Advantage” and suggest improving existing service with developing and funding 
new and alternative types alongside it.

Cities that are more “car-centric” than Columbus such as Phoenix and Charlotte 
both have light rail systems that are successful, but yet Columbus does not. 
The plan states, “Columbus is falling behind the competition”.  To further the 
argument of incorporating light rail into the city, the plan argues that besides 
accessibility improvements the city will see an increase in employment capacity 
and economic development.

The Comprehensive Plan created in 1993 for the City of Columbus may be 
outdated, but it does provide some useful insight.  Since the creation of this 
plan, the city has since developed smaller, more detailed plans for individual 
neighborhoods and districts located throughout the city.  More than twenty 
years ago, the city recognized that constant improvement and maintenance in 
roadways could be avoided by investing in capital-intensive public transportation 
improvements.  The plan establishes a goal of developing a light rail system 
that will eventually link the downtown to major population centers outside the 
downtown, and link downtown and the airport to promote conventions and 
tourism.  



In the Long Range Transit Plan (LRTP), COTA explains that in order to 
accommodate the growing transportation needs of the region, fixed-guideway 
options and property for park and ride and transit stations need to be invested 
in strategically.  However, this is a need that is not just recognized by COTA itself.  
In 2006, the LRTP public involvement process identified the needs and wants of 
transit in the region.  One of the top seven responses was for COTA to consider 
fixed-guideway options that included light rail.

The inclusion of fixed-guideway transit, and more specifically light rail, is nothing 
new to COTA.  In 1995, after failing to pass a 0.25% sales tax increase, COTA 
developed a long term plan that included commuter and light rail options to 
their long range plans.  In 1999, the first attempt at a combined rail and bus 
service was proposed, with an Environmental Impact Study following in 2000-
2006 for the North Corridor Transit Study.  This was defeated at the poll and 
COTA chose to expand bus service instead.

Similarly to MORPC, COTA does not have any official plans to implement any 
fixed-guideway transit.  Instead, their focus is on the Cleveland Avenue Corridor 
Bus Rapid Transit, and “will continue to solicit public feedback about desired 
modes of fixed-guideway transit, such as light rail, commuter rail, streetcar, or 
bus rapid transit in an exclusive corridor;  however, for those types of systems to 
be implemented, additional funding would need to be identified.”

BACKGROUND

This report is best summarized as a projection of demographic information in 
Central Ohio up through the year 2050.  The report specifically models land 
consumption, local fiscal impacts, transportation, public health costs, building 
energy use, building water use, greenhouse gas emissions and household 
costs.  The model consists of four scenarios that range from past trends to 
maximum infill development. 

As far as transportation is concerned, the report focuses on miles traveled 
and greenhouse gas emitted.  Based on past and current trends, the report 
projects that in 2050, there will be 8,450 miles driven per year per person 
in passenger vehicles.  Compare this with maximum infill development with 
walkable communities and effective mass transit at 3,850 miles driven per year 
per person in passenger vehicles.  The resulting greenhouse gas emissions are 
total of 7.4 million tons per year and 5.2 million tons per year, respectively.

2012-2035 LONG RANGE TRANSIT PLAN

INSIGHT 2050
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2012-2035 METROPOLITAN 
TRANSPORTATION PLAN

“MORPC WILL CONTINUE TO PLAY A 
ROLE AND SUPPORT SEEKING FUND-
ING FOR NEW TRANSIT SERVICES, 
SUCH AS FIXED-GUIDEWAY MODES 
INCLUDING LIGHT-RAIL AND STREET-
CAR, AND WILL PLAN FOR THEIR 
INTERACTION WITH EACH OTHER 
AS WELL AS OTHER CONVENTIONAL 
TRANSIT MODES.”

25 | Background

Although MORPC does include a section about light rail, it is only a small fraction 
of the entire report.  Before getting into the details of light rail specifically, it is 
important to review the basics of transit in the greater metropolitan area.  In the 
plan, MORPC describes public transit as an alternative transportation method 
for individuals unable or unwilling to drive.  Financial ability, physical ability, lack 
of interest, convenience, and environmental impacts all influence a person’s 
decision on their transportation uses. More importantly, MORPC recognizes the 
need for public transit.  They state that:

“THE GROWTH OF THE REGION CANNOT BE ACCOMMODATED BY 
EXPANSION OF THE HIGHWAY SYSTEM ALONE. AS THE COSTS OF 
AUTOMOBILE OWNERSHIP AND FUEL CONTINUE TO GROW, THERE IS 
A NEED TO PROVIDE ALTERNATIVE MEANS OF TRANSPORTATION TO 
SUSTAIN THE SOCIAL AND ECONOMIC WELL-BEING OF CENTRAL OHIO. 
INVESTMENT IN NEW AND EXPANDED TRANSIT SERVICES CAN EASE 
GROWING CONGESTION WHILE REDUCING HARMFUL EMISSIONS AND 
PROVIDING AN EQUITABLE TRANSPORTATION SYSTEM.”
 
Strategies to accommodate public transit growth include: improve fixed route 
and demand response transit service, improve connections between transit 
system operators, improve connections between transit and other modes of 
transportation, improve human services transportation and public transit 
coordination, improve transit operations by increasing in efficiency while 
investing in technology and facilities, and support efforts to introduce fixed 
guideway transit service.

It is also important to look at past projects and work related to light rail.  One 
of the most recent was the Downtown Columbus Streetcar Project.  Due 
to the history, expected economic improvements, and added character to 
the downtown area, this project underwent extensive planning, even with 
alternative routes identified.  This plan fell short when a detailed financing plan 
could not be finalized.  Even farther back in the timeline, COTA and MORPC 
assessed the feasibility of the “North Corridor” rail service from Downtown to 
Polaris.  This project was not eligible for federal funding, and without it, COTA 
will not pursue it further.

*MORPC  is currently in the process of updating the Metropolitan Transportation 
Plan for 2016-2040.
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THE ROUTE

Columbus has no shortage of experts on transit options at all scales, many 
of whom were assembled into the Jobs, Expansion and Transportation Task 
Force. This wealth of experience helped to frame much of the work presented 
in this plan. Michael Bradley, Vice President of Planning with the Central Ohio 
Transit Authority (COTA), shared his expertise regarding factors to make a route 
successful and how to construct evaluation criteria to make alignment decisions. 

With this framework and a look at successful starter lines across the country, 
four factors stand out: Density, Linearity, Continuity and Accessibility. Routes 
with these characteristics offer the best possible functionality and support for 
future advancements. Serving dense, continuous corridors throughout the city 
that take riders between existing residences and businesses can provide visitor 
benefits to those destinations. Light rail transit also encourages the development 
of additional infrastructure and economic boosts along the corridor. Target areas 
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should be emphasized by sufficient population sizes and density. Linear routes 
provide minimal directional changes, thus decreasing the travel time between 
locations. Accessible routes offer station locations that encourage additional 
sustainable transportation and reach a variety of population demographics. 
Multi-modal facilities, including car and bike share locations would ideally be 
located near train stations to provide alternate methods of travel. In addition 
to these characteristics, each line should be safe and user-friendly. Maps and 
wayfinding signage should be easy to quickly understand, even for those who 
have never used public rail transit. The reliability of schedules and the speed at 
which the system operates are important to the success of any transit project, 
equally so for Columbus. It is imperative that the initial route constructed serve 
a corridor capable of producing high ridership and meeting the aforementioned 
criteria. Building such a system will not only ensure the highest possible success 
for itself, but provide a convincing framework to remedy the lack of connectivity 
between other areas of the city that would benefit greatly from light rail.

Source: MORPC Traffic Analysis Zone Data
Population and Employment Density
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EVALUATION PROCESS
Each proposed route option underwent heavy scrutinization to determine its 
ability to meet the criteria of a high ridership line. An early proposition was 
to connect Downtown Columbus and Port Columbus by traveling east on 5th 
Avenue. It was later resolved that this line did not serve a variety of population 
demographics between destinations. Additionally, this route option has multiple 
turns that would slow down vehicles and increase travel time. This corridor 
is also not located near an abundance of retail establishments and is mostly 
adjacent to residential land use. A second option was utilizing the existing freight 
rail right-of-way located adjacent to I-670. Safety issues and required wait times 
for usage of shared rail revolved around the operation of passenger rail on the 
same line as freight rail. It was later determined that for Port Columbus to be 
a destination, Broad Street would provide the best opportunity for successful 
implementation of light rail transit. The Broad Street alignment option offers 
many advantages compared to other proposed options, including a variety 
of land uses, demographic areas, minimal directional changes and continuity 
among destinations.

Phase one suggests that the High Street corridor from 17th Avenue on The 
Ohio State University campus south to Beck Street in German Village be built 
first. Serving Port Columbus as a destination would be phase two of the project 
utilizing Broad Street east to James Road, then traveling north to the airport. 
While both lines would be vital to the mobilization of Columbus residents and 
visitors alike, COTA ridership values and rail cost projections strongly suggest 
greater potential success with a High Street first phase. With shorter distance to 
cover and existing economic centers, usage is predicted to be greater on High 
Street before Broad Street to the airport. 
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Red: Phase One (High Street)
Blue: Phase Two (Broad Street)
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PHASES ONE AND TWO
Initial phases recommended by this plan include a High Street Line and Broad 
Street Line. The High Street Line is a 3.64-mile long alignment that would include 
nine station stops. Six vehicles would travel from the intersection of North High 
Street and 17th Avenue to the intersection of South High Street and East Beck 
Street. Stops along this Phase One alignment would include High/17th: Wexner 
Center for the Arts, High/11th: Ohio Union, High/7th: Weinland Park, High/1st: 
Short North, High/Goodale: Greater Columbus Convention Center, High/
Nationwide: Arena District, High/Broad: The Ohio State House, High Street at 
The Ohio Judicial Center, High/Beck: German Village - Brewery District. 

The Broad Street Line is an 8.16-mile long alignment that would include eight 
station stops. Thirteen additional vehicles would be purchased to allow this 
Phase Two line to operate in tandem with the High Street Line. The Broad Street 
Line origin would be at the intersection of North High Street and Goodale Street. 
The alignment heads south to the intersection of North High Street and Broad 
Street and continues east on Broad Street. At the intersection of Broad Street 
and James Road, the Broad Street Line would turn north. At the intersection 
of Stelzer Road and International Gateway, the line would head east to its 
termination point at Port Columbus International Airport. Station stops would 
include High/Goodale: Greater Columbus Convention Center, High/Nationwide: 
Arena District, High/Broad: The Ohio State House, Broad/North Washington: 
Museum of Art, Broad/North 21st: King-Lincoln - Bronzeville, High/Woodland: 
Franklin Park, Broad/North Drexel, Bexley, Broad/Harding: Whitehall, James/
Allegheny: Beacon Hill, International Gateway: Port Columbus International 
Airport. 

Minimal loss of on-street parking should be a priority in planning for the 
implementation of light rail on High Street. The solution to reducing the issue 
of limited space is to utilize the concept of interlaced track. The concept of 
interlaced track is practiced across the world from New Jersey to Amsterdam. 
This includes the overlap of two sets of tracks in which case only one may 
be used at a time. Tracks would diverge at train stations allowing for cars to 
pass when operating in opposite directions. Broad Street to Port Columbus as 
Phase Two would allow for economic development throughout this corridor. 
As evidenced by COTA ridership, lower numbers suggest Port Columbus is a 
desirable destination but not a top priority for commuters. 

DEDICATED LANES AND INTERLACED TRACK
This plan recommends light rail that primarily operates in dedicated transit-only 
lanes. Operating light rail transit in dedicated lanes results in a system that is 
reliable, fast, and cost-effective in the long-run. To achieve dedicated transit 
lanes in Columbus, light rail will operate in a system of interlaced track. Interlaced 
track is a rail engineering system that permits bi-directional light rail vehicle 
travel while utilizing minimal road right of way. In an interlaced track system, 
two directions of physical rail are superimposed on one 10-11 foot-wide section 
of right of way. For example, on High Street, both northbound and southbound 
rail will be overlapped in the center shared turning lane. Both northbound and 
southbound vehicles will travel on this interlaced track and will pass each other 
at station locations.
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PORT COLUMBUS AS PHASE TWO
Due to higher overall usage, High Street as a first line is recommended. Port 
Columbus (CMH) is a critical asset of the city and the state of Ohio. Trips to 
and from Port Columbus as a destination would increase if light rail were to 
be constructed. However, the experience of light rail transit across the country 
makes it abundantly clear that such a system needs to begin in a corridor that 
serves as dense of an area as possible: High Street. Broad Street lies among a 
multitude of socio-economic areas in the city and lacks multiple heavy economic 
centers. Additionally, Central Ohio Transit Authority (COTA) buses to the airport 
are often under-capacity on a given day. Previous attempts by COTA to serve 
CMH with an exclusive route to and from the airport produced ridership so 
low that COTA canceled the service to utilize the bus service in areas needing 
greater attention. 

In addition to the lower passenger volume, approaching the airport gives rise 
to safety issues and violations of restrictions implemented by the Federal 
Aviation Administration (FAA). With the goal of protecting both air traffic and 
ground property, a Runway Protection Zone (RPZ) extends from each end of the 
runways at CMH. This conceptual, trapezoidal zone prohibits any congregation 
of people or stationary populations within a certain distance of the runway’s 
end. Infrastructure is not allowed as a means of safeguarding flight operations. 
The proposed light rail system would need to travel along Stelzer Road which 
currently passes through the RPZ to arrive at the airport. Conversations with 
Port Columbus officials revealed the necessity to initiate continuous dialogue 
with the FAA regarding such a project. This process can take years to receive 
approval, only if it is shown that every alternatively located light rail construction 
on the CMH campus has been exhausted. This is an ongoing facet of research 
that would require site visits from FAA representatives as well as a conclusion 
on their in-depth analysis of transportation methods at CMH. It is suggested 
to begin this process as Phase One High Street is beginning so that perhaps 
Phase Two Broad Street construction may begin soon after High Street service 
commences. The construction time of Phase One gives ample time to the FAA 

Utilizing interlaced track in Columbus has an additional added advantage: it 
will preserve most on-street parking, resulting in increased community and 
business project support. In the Short North, one travel lane in each direction 
will be preserved, along with street parking on both sides of the street. Parking 
will only be reduced by 10-15 spaces near the Greater Columbus Convention 
Center, where an extra 10-12 feet of space is needed to accommodate a station 
platform.

The physical alignment and interlaced track systems have only minor drawbacks. 
On High Street in the University District, travel lanes in each direction will be 
reduced from two to one to accommodate station platforms in transit-only lanes. 
Travel lanes will also be reduced from three to two on some sections of Broad 
Street to accommodate station platforms in transit-only lanes. Additionally, 
dedicated light rail vehicle lanes through the use of interlaced track requires the 
use of shared left turn lanes on many corridors, resulting in limited or prohibited 
left turn opportunities for car traffic.
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Interlaced Track in Amsterdam, The Netherlands
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COST PROJECTION
Cost estimates for the first two phases were based on the average cost of fifteen 
successful light rail systems around the nation, obtained from the FTA Capital 
Cost Database. This was used to project the cost of stations, trains, track and 
professional services for the proposed system.  The estimated cost of bridge 
reinforcement is calculated based on a cost of $3 million to reinforce the I-670 
cap, estimated by Randall Bowman, Assistant Public Service Director at the City 
of Columbus. The projections are based on a 90% confidence interval for the 
cost of the proposed system, arriving at an estimated final total for the first two 
phases between $554 million and $1.1 billion. 
 
Comparing the total cost projections for the Columbus light rail system to the 
total costs of other successful and highly-regarded systems throughout the 
nation, the final costs of each system falls within Columbus’ range.  Minneapolis’ 
Blue Line runs 11.6 miles and cost a total of $1.1 billion, which is only $10 million 
less than the upper limit of the Columbus system.  At 8.46 miles, the South West 
Corridor of the Denver Light Rail, is 0.3 miles longer than the proposed Broad 
Street line (Phase Two).  Denver’s line cost $376 million, which lies comfortably 
within the projected range between $323 million and $583 million. 

and other appropriate organizations to arrive at a final decision about the 
methodology being proposed for the connecting line to Port Columbus through 
the RPZ.

90% confidence intervals in millions of dollars, 2014

Phase One:
High Street Line

Phase Two:
Broad Street Line Total

Rail
3.64 Miles
$53 - $93

8.16 Miles
$119 - $208

11.8 Miles
$172 - $301

Trains
6 Vehicles
$23 - $30

13 Vehicles
$50 - $64

19 Vehicles
$73 - $94

Stations 9 Stops
$24 - $44

8 Stops
$21 - $40

17 Stops
$45 - $84

Bridge 
Support

3 Bridges
$6 - $12

3 Bridges
$6 - $12

6 Bridges
$12 - $24

Professional 
Services

$128 - $260 $128- $260 $256 - $520

Total $233 - $438 $323 - $583 $555 - $1,110
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BENEFITS
Ridership for the total system is projected using data from successful light rail 
systems in other cities and current COTA ridership.  Using these two sources, it 
is projected that on an average weekday, the High Street line (phase one) will 
have 17,899 trips, and the Broad Street line (phase 2) will have 11,640 trips.  
These add to a total of almost 30,000 average weekday trips.  This number is 
encouraging when compared to the projected ridership of two other cities with 
successful light rail systems, Minneapolis (34,300 trips) and Seattle (39,600 
trips), considering it only includes our initial two lines.

Vehicle Miles Traveled (VMT) is a measurement of the number of miles traveled 
by vehicles in a specific area during a specific time span.  Lower VMT is favorable, 
as it correlates to less traffic congestion, and levels of CO2 and other harmful 
chemicals in the atmosphere.  According to the Insight 2050 report, Central Ohio 
currently travels 12 billion miles annually, and it is estimated that the two initial 
proposed light rail lines will reduce this number by nearly 37 million. While this 
is only a small fraction of the total current VMT, it is a step in the right direction 
and opens the door for future lines or other alternative forms of transportation 
to combat the problem.

Carbon dioxide (CO2) is a prevalent greenhouse gas and is often used as a 
benchmark to compare other greenhouse gases.  Vehicles in Central Ohio 
currently emit 5,740,840 tons of CO2 annually.  Based off of the calculated 
annual VMT reduction, it is expected that the proposed system will reduce 
CO2 levels by around 18 thousand tons annually.  Just as with VMT reduction, 
this is not enough to fix the problem, but it will help and can open doors for 
other methods to reduce carbon dioxide and other greenhouse gas levels in the 
atmosphere.

Again using VMT as a determining factor, it is projected that, annually, citizens 
of Central Ohio will save nearly 2 million gallons of gas.  Assuming that gas on 
average costs around $3 per gallon, $6 million will be saved by the people of 
Columbus annually as a result of only the initial two lines.  As the transportation 
system in Columbus becomes more complete, the people living in the area can 
expect to use fewer and fewer gallons of gasoline.  This applies even to people 
who don’t use public transportation daily, as fewer people in personal vehicles 
leads to less congestion, saving gas spent idling for those who still using private 
vehicles. 

THE ROUTE

Total Projected Weekday Ridership: 
29,000 trips

Annual VMT Reduction:
36,864,000 miles

Annual CO2 Reduction: 
17600 tons

Gasoline Saved Annually: 
1,994,000 gallons

Light rail should not be seen as an independent system but rather a component 
to Columbus’ transportation network. Light rail must provide connections to 
the COTA bus system, the proposed Cleveland Avenue Bus Rapid Transit route, 
and bike and car sharing. With the recently completed COTA Transit System 
Review (TSR), Phases One and Two will run along significant portions of the Bus 
Network Plan and Downtown Operations Plan as proposed by the TSR. As shown 
in the figure to the right, a passenger using this light rail system will be able to 
access nearly any destination in Columbus with just one transfer to a COTA bus 
route. This creates a great opportunity for multi-modal transit facilities where 
all components of the Columbus transit network come together and provide 
multiple options for passengers. 
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In considering the best locations for multi-modal transit facilities, two sites 
seemed to be most beneficial for Phases One and Two. The multi-modal facility 
location chosen for Phase One would be near the entrance to the Convention 
Center because it is in the heart of the city with easy connection to the Short 
North and Downtown Columbus. COTA’s North Terminal is also located in this 
area and will be easy to integrate with light rail. The Convention Center is also 
a large attraction in the city with many events occuring daily. The multi-modal 
transit facility chosen for Phase Two would be located near the new Afrocentric 
campus (currently in a construction phase), the Defense Supply Center 
Columbus, Defense Finance and Accounting Services and Port Columbus. This 
location was chosen because it has space that would allow for the  creation 
of a larger activity center with potential for economic development while also 
providing more transportation options for students, employees and residents.
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THE ROUTE
OBSTACLES
With implementing a new transit system comes many challenges. The greatest 
obstacles in creating the infrastructure for light rail in Columbus will be 
restructuring bridges to support fixed light rail and finding a maintenance facility 
site that will have enough space to accommodate vehicle storage while also 
providing space for repairs and basic maintenance. These are necessary items 
that must be addressed in order for light rail to exist in the city.

Before the implementation of light rail in Phases One and Two, bridges are a 
challenge that require strength reassessments when trying to create the most 
cost effective line. Each route contains at least three bridges that are currently 
not structured to hold light rail. For light rail infrastructure to be laid, the bridges 
must be reinforced. One of the High Street bridges between Poplar Avenue 
and Goodale Street is a cap that lies over the highway (I-670) and on which is 
located a myriad of commercial and retail establishments in the Short North 
bordering Downtown. Randall Bowman, Assistant Public Service Director for the 
City of Columbus, estimates the total cost to restructure the cap bridge would 
be around $3 million. This estimate was applied to the cost of each bridge and 
concludes with a total cost of $18 million in bridge restructuring. 

The location of a maintenance facility is vital to the implementation of light rail 
infrastructure. A maintenance facility for light rail is required for the storage, 
regular maintenance and repair of vehicles. It includes indoor maintenance 
workspace and outdoor vehicle storage. The way in which a facility for light 
rail typically operates is that first the vehicle enters the tracks outside of the 
facility and immediately stops at a cash-handling station where the fare boxes 
are emptied. Next, it continues on and the vehicle is parked in the holding yard 
so the operator can get off. A facility employee then transports the vehicle into 
the facility where daily inspections are conducted. After the inspection the 
interior of the vehicle is vacuumed and if necessary the exterior is washed. The 
vehicle is then moved to the main storage facility outside. Then the process 
starts over again for the next vehicle that arrives. There is no specific facility 
or storage yard size requirement, although it must be able to store all of the 
vehicles in the fleet. Light rail maintenance facilities are commonly located in 
light industrial, industrial manufacturing, and manufacturing zoned districts but 
are not significant sources of noise or air quality hazards.

Locating a maintenance facility near the center of a system has many advantages 
that should be considered when searching for the best location in Columbus. 
One advantage is that frequency can be easily increased during peak hours and 
decreased in non-peak hours which creates a more efficient system. Another 
advantage is that if a vehicle were to not operate properly it would be closer 
to tow the vehicle if the maintenance facility was located near the middle of 
the line. Having a maintenance facility located in the middle is also more cost 
efficient because there would be less additional track necessary for locating it 
outside service corridors. Columbus would benefit from having a maintenance 
facility centrally located because both of the routes proposed are high ridership 
routes according to current COTA projections. Therefore, they would need to 
increase frequency quickly during peak hours.
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Below are some examples of light rail maintenance facilities in other cities. 
It is important to note that the outdoor storage feature can be shaped to fit 
any space and just needs to be able to store the light rail fleet. The size of a 
maintenance facility can range from approximately 7 to 35 acres.

Norfolk, Virginia Santa Monica, California Salt Lake City, Utah
This Norfolk, Virginia maintenance 
facility is located on a seven acre site. 
The  facility size is 30,000 square feet. 
The outdoor storage space was created 
to store up to 15 light rail vehicles. At 
this site if heavy repair is required, it is 
transported by truck to an offsite repair 
facility. This allows the facility to locate 
on a smaller site.

This Santa Monica, California 
maintenance facility is located on an 
8.3 acre site. The facility size is 70,000 
square feet. The outdoor storage space 
was created to store up to 45 light rail 
vehicles. This is an example of a smaller 
maintenance facility that provides 
all of the maintenance and storage 
necessities in one place.  

This Salt Lake City, Utah maintenance 
facility is located on a 24 acre site. The 
facility size is 200,000 square feet. The 
outdoor storage space was created to 
store up to 100 light rail vehicles. This 
facility was once a vacant warehouse 
that was redeveloped and converted 
into a light rail maintence facility.

GOING FORWARD
It is necessary for the City of Columbus to consider other light rail routes 
for a stronger transportation network that incorporates the surrounding 
neighborhoods and businesses. Density, linearity, continuity and accessibility 
should be important factors in designing future routes in the system. The figure 
on the next page was created to represent potential future routes in Columbus 
that display these four characteristics of high ridership.
 
In the map on page 39, the Yellow Line represents the route that would connect 
Easton to Downtown. This route would run from the Convention Center to 
Easton by going up High Street and turning at Morse Road where it would 
stop at the corner of Easton Loop. This route was chosen because it has great 
opportunity for economic development along the Morse Road corridor. A fixed 
mode of transportation through this corridor would provide transit-oriented 
development potential, stimulate the economy and provide more jobs. Easton 
was chosen as the third phase of the project based on feedback from residents 
through a survey as part of a public outreach effort (See Chapter Four).
 
The Purple Line represents the route that would connect Downtown to the City 
of Worthington. This route would start at the Convention Center sharing tracks 
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with the Yellow Line and would extend up High Street to West South Street.  
This route will create economic development opportunities on High Street past 
Morse Road and would create transit options for people living in Worthington. 
There would be fewer cars on High Street at peak hours which would help to 
make the commute easier for people who choose not to take the light rail. The 
route would also increase the desirability of the Graceland shopping center. The 
Worthington route will be completed in Phase Three of the project with the 
Easton route because it will be a small extension of the line.
 
The Orange Line represents the route that would connect the Near South Side 
to Downtown. This route would run from the convention Center to Thurman 
Avenue via High Street, turning onto Broad Street and then continuing south 
on Parsons Avenue. This route was chosen because it provides a connection 
to Nationwide Children’s Hospital to offer better transportation options for 
employees and visiting families. Parsons Avenue is a four-lane roadway that 
is being redeveloped which allows for minimal traffic disturbance when the 
infrastructure is being laid. The route is just two miles long which also allows 
for it to be completed in a timely manner. The Parsons Avenue route will be 
completed in Phase Four or could be considered as an extension in Phase Two.
 
The Green Line represents the route that would connect Downtown to Dublin. 
This route would start near Dublin-Granville Road/SR 161 and Riverside Drive 
traveling east to Olentangy River Road where it would continue straight until 
Dublin Road where it would then go east and end at the Convention Center 
on High Street. This route was chosen due to the strong corridor that already 
exists as Olentangy River Road. The corridor offers many jobs at sites such 
as the Postal Distribution Center, Riverside Hospital, Cardinal Health and 
Wendy’s Headquarters while it also provides many opportunities for transit-
oriented development and more economic activity. This route, along with the 
Worthington line, provides more transportation options for residents living 
outside of the city. The Dublin route would be constructed in Phase Four as it is 
a longer route to construct.
 
The Black Line below represents the route that would connect Downtown to 
the Casino. This route would start at the multi-modal facility at the Convention 
Center then go south on High Street, turn at West Broad and would end at the 
Casino. The West Broad Street corridor is in need of additional redevelopment. 
With fixed transit, the corridor has great potential for transit-oriented and 
economic development. The route would help to create more transportation 
options for residents and employees in this area. Not only would the residents 
benefit from this line but the Casino will also benefit because it will help to bring 
in more patrons. The Casino route will be completed in Phase Six because there 
will be more time for the corridor to develop before the infrastructure is laid.

These routes are just considerations for the future system and are not concrete 
plans. In order to determine the exact locations of future lines, public meetings 
and input are needed. Since the residents and visitors of Columbus will be using 
these routes, it is vital that they operate to best serve residents’ needs. 
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THE ROUTE
TIMELINE TO COMPLETION
Below is an estimated timeline for Phases One and Two. The construction 
component is calculated by dividing the mileage of light rail routes by the number 
of weeks it took to complete each project in eight similarly-sized cities. When 
examining each system, younger systems provided measurements for their first 
line and older systems provided measurements only for lines connecting to the 
airport. These numbers were used to create an average time frame for laying 
light rail infrastructure. It was determined that in Columbus’ peer cities, light 
rail construction averaged eighteen weeks per mile. At this rate, it would take 
one year and three months for Phase One and two years and three months 
for Phase Two. It is estimated that an Environmental Impact Statement (EIS) 
would take four years to complete and a year and a half to design the system 
as these times remained fairly constant regardless of length of alignments. The 
implementation of the first two phases of the line would be completed in a 
combined time frame of five to nine years. This time frame could be reduced by 
a variety of factors such as unanticipated funding sources, previously completed 
work on an EIS and an aggressive sense of leadership.
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FUNDING

It is no secret that investment in transportation infrastructure, including rail 
transit, carries a long list of significant expenses. As shown in the cost projection 
found on page 33 the proposed route phases along High and Broad Streets 
will tally over $700 million. While this number is substantial, it should not be 
seen as a non-starter. This is especially true considering the $1.69 billion price 
tag on the current improvements to the I-70/I-71 interchange in Columbus, 
more than twice the cost of the proposed routes. Funding for rail projects is a 
challenge that many cities have faced in the past; it is also one that they have 
overcome. The federal government is a well-established source of funding that 
can offer significant capital financing. Increasingly, however, planning agencies 
and project managers have been looking to more creative sources of financing 
that explore the role the private sector can play in rail financing.

Seattle has seen a yearly average of over 28,000 cars being taken off of the road 
due to light rail. Additionally, the average light-rail user in Seattle saves 48 hours 

Streetcar in Portland, OR
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While the non-federal route is significantly quicker, its 
singular nature does make it highly complicated. It is 
uncommon to find a single source that can match the 
sums available through federal grants. As such a greater 
number of non-federal sources would be required. P3s, 
for example, are most often complex agreements involving 
a consortium of several domestic and international 
partners.

FUNDING SOURCES
When discussing funding sources for capital costs, there are two basic categories 
to consider: federal funding and non-federal funding. There are advantages and 
disadvantages to each. While it would be advantageous to fund the project 
using only local and private funds, this is not common practice Light rail funding 
in Columbus will likely include a combination of federal and non-federal sources.

One significant advantage of federal funds is that 
historically they have come in the form of grants, 
although there is increasingly a trend away from grants 
and toward credit programs which will affect all modes 
of transportation. Additionally, there are numerous 
precedents to reference as federal grants have helped 
facilitate the construction of dozens of rail systems 
across the country. The requirements, which are 
detailed in this section, are also very clearly specified 
so it is easy to plan what steps to take toward receiving 
this funding.

Non-federal funds include local tax levies, state funds, 
and  capital commitment from Public Private Partnerships 
(P3). Non-federal funds have the advantage that they 
are lacking many of the requirements of federal grants. 
As such, the project timeline could be accelerated 
significantly if federal funds can be avoided. While this is 
a unique route to take for light rail, it is not impossible 
to imagine and the time-saving benefits could be 
considerable. Furthermore, federal funds have blanket 
criteria that must be applied to every proposal but may 
not apply as well to Columbus, thus putting the city at a 
disadvantage during evaluation. The non-federal route 
affords the chance to structure a funding package that 
best suits the needs and characteristics of the city.

every year from what would have been spent sitting in traffic in an automobile. 
Urban areas that discourage the use of automobiles as the main means of 
transportation can create more compact development that caters more to 
pedestrians and transit-users. While some argue that light rail does not change 
congestion rates, this stems from the decrease in congestion from light rail with 
the added congestion that is created by new businesses and transit-oriented 
development.  Essentially, the development that results from light rail can offset 
the initial decrease in congestion. As a result, decreases in congestion can be 
less significant than expected, depending on the transit corridor. However, any 
added congestion comes with greater benefits to the local economy and the 
state of the community.

Although it is helpful to have the requirements so 
clearly communicated, there are many of them. The 
disadvantages of federal funding are largely in the 
time it takes to go through all of the required steps. 
Depending on the project and a number of other 
circumstances, it can take 3-6 years and around $2 
million to complete the studies necessary to issue 
the required Environmental Impact Statement. This 
does not include the costs of waiting associated with 
inflation. Another drawback that cannot be forgotten is 
that grant monies are available on a competitive basis 
while other credit program funds are first-come-first-
serve. As such, thorough planning and good timing are 
important.
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The New Starts program is the go-to source of traditional 
funding and has a well-documented and understood 
application and evaluation process. Projects seeking New 
Starts funding must require a minimum of $75 Million and 
cannot seek more than 80% of the total project cost. However, 
the trend in recent years shows a preference for projects 
seeking grants closer to 50% of their total cost.

Since 2012, applications for these grants have become a 
three-step process, beginning with a project development 
phase wherein the applicant conducts necessary studies to 
issue an Environmental Impact Statement (EIS) as well as 
incorporates the project into local long-range transportation 
plans. Following an approval from FTA, the project can move 
to an engineering phase wherein all necessary design work is 
conducted and all non-federal funding is committed. Following 
this phase, there is a competitive evaluation against all other 
active proposals to decide which projects will be given full-
funding grant agreements and proceed to construction. The 
final stipulation for these funds is a requirement that the 
project sponsor collect detailed records to compile a before 
and after report evaluating the project.

FUNDING

NEW STARTS
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TRADITIONAL FEDERAL FUNDING
Traditionally, the Federal Transit Administration (FTA) has been at the forefront of funding for rail projects in the form of 
Section 5309 grants. Depending on the scale of the project and level of federal financing needed, these grants are evaluated 
on different criteria and referred to by different names. At the smallest scale, the Urban Circulator Grant Program offers $25 
Million or less to projects evaluated only according to what are referred to as livability improvements, a very limited form 
of evaluation. Urban Circulator Grants are generally intended for streetcars and rubber-wheel trolleys operating routes of 
less than three miles in downtown environments. Small Starts grants are for larger projects, asking for less than $75 Million 
with a total project cost of less than $250 Million. Small Starts are only evaluated against other Small Starts projects but are 
subject to nearly the same criteria as New Starts projects.

When seeking grants through New Starts, one half of a project’s overall rating is 
the local financial commitment. Current conditions of the transit network and 
the currently committed proportion of local funds each contribute a quarter of 
the weight to this value while the reliability of cost estimates and capacity of the 
project sponsor to complete the project is responsible for the remaining scoring 
for local financial commitment.

Financial Plan Reasonableness

LOCAL FINANCIAL COMMITMENT

This most heavily weighted category measures the reasonableness of capital 
and operating cost estimates as well as planning assumptions and capital 
funding capacity. Reasonableness of financial plan evaluates how conservative 
cost estimates are based on recent similar projects. The capacity of the sponsor 
to complete the project is an evaluation of access to funding in the event of 
cost increases or budget shortfalls. Typically, this value is padded by building 
contingency funds into the cost of the project and a medium rating is able to 
cover at least 15% of the total cost and estimates on par with recent experience.
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Current Condition

Environmental Benefits

Commitment of Funds

Mobility Improvements

Cost Effectiveness

Current conditions are straightforward enough to assess as FTA is essentially 
looking for a well-maintained and well-run existing public transportation system. 
No major service cutbacks or budget problems in recent years, a low average age 
of the fleet, and a good bond rating can all increase this score for this category. 
Specifics for the rating breakpoints are well-documented and published by FTA.

Commitment is just a simple percentage of how much of the non-federal funds 
the project sponsor either currently has available or has already budgeted. This 
includes both capital and operating costs and a medium rating is to have at 
least 30% committed. If the federal share is less than 50% of total project costs 
and this criterion receives at least a medium rating, the overall local financial 
commitment rating will be increased by one level.

The other half of a project’s final rating is determined by its project justification, 
which is ranked on a scale of low, medium-low, medium, medium-high, and high. 
Project justification takes into account mobility improvements, environmental 
benefits, congestion relief, cost effectiveness, economic development and land 
use.

Mobility improvements essentially seeks to evaluate expected ridership of the 
proposed system. FTA offers a forecasting model called the Simplified Trips On 
Project Simulator (STOPS) to assess this number though local models. Ratings 
for this criteria are given based on thresholds for total trips where transit-
dependent trips count double; a medium rating is 5-15 million annually.

Environmental benefits are closely related to the first criteria and again the STOPS 
model is offered to provide the expected reduction in vehicle miles traveled by 
the project. Ratings for this criteria are issued based on the percent change 
of the sum of monetized pollutant reductions, energy savings, greenhouse gas 
emissions, and safety improvements; a medium is a 0-5% improvement.

Cost effectiveness is evaluated by annualizing the capital costs and adding the 
annual operating costs, then dividing the sum by the annual expected trips. 
Some categories of spending deemed non-essential but beneficial to the project 
can be exempted. A medium rating is $6-$10 per trip.

Congestion Relief

Land Use

Economic Development
Economic development has a more complicated evaluation process involving 
local policies for growth management, transit-supportive development policies 
and supportive zoning overlays, as well as evaluations of the performance of 
those policies and provisions for maintaining or expanding affordable housing 
options in the corridor. FTA regulations are clearly-defined, but a simple 
summary of what constitutes a medium grade is difficult.

Land use is a similarly complicated evaluation looking at existing development 
and density around stations and in the corridor, existing pedestrian accessibility 
and parking availability. This criteria also includes the existing stock of affordable 
housing, while economic development evaluates the policies in place regarding 
it. A summary of what constitutes a medium grade is also difficult.

Congestion relief is a category which FTA is legally-obligated to evaluate but has 
yet to develop standards for doing so and thus all projects are issued a medium 
rating. However, this is an on-going area of study and should be expected to 
change.

PROJECT JUSTIFICATION



FUNDING
POLITICAL STRATEGY
Understanding the evaluation criteria means that optimizations can be made 
in the planning process to seek better ratings where it is efficient to do so. 
The most important criterion, responsible for a 25% of the total rating is the 
reasonableness of financial plan. Projects are only penalized for asking for a 
higher proportion of federal funds, not just for higher dollar amounts. Using 
conservative estimates for costs and building in contingency allowances does 
not significantly modify a project but has a significant impact on how it is 
favored. Historically, transit projects have significant cost overruns so this is also 
a good practice to avoid project delays and maintain good fiscal accountability. 
This does negatively affect the cost-effectiveness rating, but cost-effectiveness 
only contributes to 1/12 of the overall rating.
 
Other places for improvements are implementing policies to benefit the 
economic development score. This only requires legislative and administrative 
change, not development investment, making them relatively cheap to the city. 
Creating a friendly climate for economic development also has the advantage 
of affording greater opportunities for development both before and after 
the project is completed. With an established development policy in station 
vicinities, the city has opportunities for Joint Development Agreements, which 
can reduce station construction costs and are one of the categories of spending 
not included in the cost-effectiveness rating calculation which is otherwise, one 
of the hardest ratings to impact.
 
Improvements to other ratings require more significant investment but would 
also serve other goals of the city. Pedestrian and cyclist infrastructure is likely 
to be of more value for itself than it will significantly impact the land use score. 
Likewise, affordable housing projects and legislation are a great benefit for 
low-income residents while also having some impact on project justification. 
Environmental benefits and mobility improvements are not likely to be impacted 
through action of the city but can be helped by selecting good corridors with 
density and ridership potential to achieve higher scores in the first place.
 
As Columbus moves forward with developing a light rail project, federal funds 
from FTA remain a valuable asset but competitiveness for these funds is now 
much higher than it was in the past. Appropriations for FTA programs have been 
limited in recent years and fewer grant programs have seen expansions in favor 
of credit programs. Innovative solutions are being sought at every level and FTA 
has attempted to be flexible and accommodating to alternatives.

LeVeque Tower in Columbus, OH
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“As the federal 
government enters a new 
era of fiscal constraint, 
transportation projects 
will be forced to reduce 
their dependence on 
traditional grant-based 
funding.”

ALTERNATIVE FEDERAL FUNDING
Recent years have seen a number of alternative options at the federal level. 
Following the American Reinvestment and Recovery Act, FTA operated a number 
of additional programs such as the Transit Investment for Greenhouse Gas 
and Energy Reduction (TIGGER) program which allowed a number of research 
projects to move forward, pioneering valuable energy saving technologies. The 
similarly-named Transportation Investment Generating Economic Recovery 
(TIGER) program operated by the US Department of Transportation has been 
renewed several times and is often made available to transit projects. TIGER 
grants are often valuable sources of funding if available. Additionally, as the 
federal government enters a new era of fiscal constraint, transportation projects 
will be forced to reduce their dependence on traditional grant-based funding as 
it will not be as readily available.

TIFIA
A program which has seen enormous increases recently is the Transportation 
Infrastructure Finance and Innovation Act (TIFIA) credit program. It is 
fundamentally different from the other programs discussed as it is not a grant 
program. TIFIA assistance is often in the form of a direct loan or loan guarantee 
for capital expenses with preferential rates and up to 35-year repayment periods. 
The loans, however, cannot exceed 49% of the total project cost. Furthermore, 
TIFIA eligible projects can also be issued a standby line of credit not to exceed 
33% of the total cost for 10 years aimed at helping to cover operating shortfalls 
after project completion.
 
In the past, TIFIA loans were issued competitively, but since an increase of nearly 
$2 billion in funding over 2013 and 2014, loans are now issued on a first-come-
first-serve basis to eligible projects including highways, transit and multimodal 
facilities. Given the language of the program and other federal projects such 
as efforts to improve public-private partnership frameworks and availability, it 
is likely that credit programs are going to be an important feature of federal 
financing for the foreseeable future.
 
The structure of the TIFIA program seeks to spur innovative strategies in a 
number of ways. Foremost, these are loans requiring a fundamentally different 
approach to project finance which can make the high cost of compliance from 
producing environmental impact statement and delays while FTA evaluates 
projects significant barriers to seeking federal assistance. TIFIA loans are further 
limited to 49% of project costs, requiring other sources of funding to a greater 
degree than in the past. This was an intended effect of the program. The role 
of the US DOT is to sponsor projects and lend credibility to encourage private 
investment; funding appropriations for the program are always given alongside 
the much greater level of private investment they expect to leverage. 49 | Funding

Light Rail in Dallas, TX - Funded in part by TIFIA



FUNDING

A similar endeavor has also been encouraged at the state level to create State 
Infrastructure Banks (SIB). Capital for these projects can come from formula 
grant money given to state departments of transportation, though this money 
can only be used on projects for which those formula grants are otherwise 
authorized. SIBs allow each state to control their spending on infrastructure 
better, by enabling the issuing of revolving loans for projects and giving the state 
control over when the funds are allocated.
 
Ohio’s SIB is currently funded primarily from FHWA funds and so is limited almost 
entirely to Title 23 eligible projects. Some forms of transit projects are eligible 
under these requirements, but an emphasis on multimodal projects should be 
kept in mind. The SIB will also issue bonds on behalf of project sponsors with 
fewer restrictions. However, the SIB maintains a AA credit rating, while the City 
of Columbus maintains a AAA rating.
 
In light of this, as well as a trend of narrow political windows at the state level, 
financing via the SIB should be considered as a supplementary avenue, with 
careful framing of justification around systemic benefit of the project, especially 
to the highway system and any multimodal opportunities. However, both the SIB 
and TIFIA loan programs must be carefully considered as part of a long-range 
funding strategy to ensure operating revenues will not be overdrawn by too 
many varied sources.

STATE INFRASTRUCTURE BANK

EB-5 IMMIGRANT INVESTOR VISA PROGRAM
EB-5 is an interesting development finance mechanism that encompasses both 
federal and private involvement. It is an innovative solution that can be an 
attractive option thanks to the large sums that can be collected. For example, 
$228 million in EB-5 funds were leveraged for infrastructure and transportation 
improvements around Brooklyn’s Barclays Center. This is an outlier though, 
as a majority of projects fall well under $100 million in EB-5 funds. A foreign 
investment program may also be suitable as EB-5 investors are largely from 
Europe and Asia where they are more familiar with the benefits of rail transit.
 
Administered by United States Citizenship and Immigration Services, EB-5 is a 
tool that allows for streamlined foreign direct investment. A foreign investor 
who is seeking U.S. citizenship through this program must make an at risk 
investment of at least $1 million in a development that results in a minimum 
of 10 permanent jobs. In exchange the green card process is expedited for the 
investor and the investor’s family. Generally this process takes several years but 
this program cuts that time to one year.
 
A majority of projects leveraging EB-5 funds go through Regional Centers, and 
this would be the best avenue for Columbus to take as well. Regional Centers 
serve as private equity funds to pool foreign investments to offer greater 
amounts of capital to job-creating ventures in a concentrated manner. They also 
assume the role of recruiting foreign investors and assisting them on their path 
to citizenship.
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There are several regional centers already in operation in central Ohio including 
MidAmerican Global Ventures (MAG), who could be a likely partner. MAG has 
already established a number of partnerships with public agencies including the 
Columbus-Franklin County Finance Authority. Additionally, one of their stated 
areas of investment focus is public building and infrastructure.
Multiple precedents also exist  for governments establishing and operating 
their own EB-5 Regional Centers. Michigan and Iowa each operate statewide 
Regional Centers while cities like Miami and Dallas operate their own Regional 
Centers with a local focus. Miami’s operations are entirely in-house, while Dallas 
has contracted with Civitas Capital Management, a professional investment 
management firm, to manage its Regional Center.
 
While it may be much easier and quicker to partner with an existing Regional 
Center to find EB-5 funds, establishing an agency run by the City of Columbus 
does have benefits that are well worth exploring. At its core, Regional Centers 
are for-profit ventures. They can receive a cut of the secured financing, equity 
stakes, application fees, and a number of other sources of revenue. This 
income can then be pooled and designated for other uses. Miami, for example, 
designates their Regional Center profits as a public safety fund. As Columbus 
looks to plan for future growth and implement a comprehensive transit system, 
revenues could easily be designated as a public transportation fund for future 
expansions and operating expenses.

It is also important to note that investments must be repaid to the investor 
within five years of project completion. Columbus is unlikely to net the full 
investment through farebox return alone, especially considering other debt 
service obligations. However EB-5 is still a viable source of initial funding 
because debts incurred through regional centers can be restructured as long as 
significant payback is demonstrated. A Columbus-owned Regional Center could 
help facilitate this.

Light Rail in Prague, Czech   
Republic
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FUNDING
PUBLIC-PRIVATE PARTNERSHIP
Public-private partnerships (P3s) are an increasingly  common model for project 
delivery. P3s are procurement agreements that allow the city to alleviate their 
risk burden by transferring the risks associated with developing and operating 
a light rail system to a private partner, or more often than not a consortium of 
multiple private partners. P3s are also effective at subsidy minimization which 
helps to reduce costs while keeping public interests a priority. When it comes 
to cost effectiveness it is important to make the distinction between minimizing 
subsidy and maximizing profits as a goal when providing a public good like public 
transportation. Public-private partnerships are also attractive because private 
sector efficiencies help projects improve efficiency and attractiveness of transit 
services as well as more readily adopt new technologies.
 
However, there is a complicated literature surrounding P3s and even less 
documentation at the individual project level because of their unique nature, 
though some effort from federal initiatives is starting to change this. The 
structure of these deals depends entirely on the interests and capacities of the 
involved parties and individual, city-by-city circumstances. However there are 
some basic steps that every project goes through.

Planning is traditionally in the realm of public entities and involves setting of 
priorities for projects and deciding when and how to move a project forwards. 
Specialized contractors can perform tasks such as environmental studies and 
financial management to reduce the workload for agency staff, allow for lower 
costs and opportunities to develop new strategies and technology.

Planning

Improvements

Maintenance

Operations

Construction

Design

FinanceFinance is a critical piece at each level, as every step after this requires 
considerable investment. Consultants can also perform tasks at this level to 
achieve the same benefits as those listed in the planning phase.
Design is the engineering work related to a project to outline how construction 
should progress. Design is also concerned with aesthetic elements and what the 
final product should ultimately look like.
Construction is then actually implementing it on the ground, also referred to as 
the build phase in typology acronyms.

Operations can differ from project to project, but involves the general day-to-
day activities that make the system run following project completion.
Maintenance is necessary to keep any transportation system functional as wear 
and tear take their toll.

Improvements to a project can be considered a part of ongoing maintenance, 
but also may qualify as capital improvements in their own right.

Any combination of these phases can be combined into a public-private 
partnership agreement. The form a P3 takes will vary case by case. There are 
many questions to consider that can help  Columbus decide what model works 
best for them. Why does Columbus want light rail? What does Columbus want 
from a private sector partnership? What are the project goals? What are the 
project risks? Decision makers should focus on structuring an agreement that is 
tailored to the interests of the Columbus  - some common models are listed for 
reference.
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TRADITIONAL DESIGN-BID-BUILD MODEL (DBB)
Under the Design-Bid-Build (DBB) model, a project sponsor contracts with 
a private engineering firm to conduct the design phase. Upon completion, a 
construction firm is selected after a bidding process to build it. This model gained 
popularity during the original construction of the National Highway System. As 
this model became commonplace, design errors became more frequent as a 
result of trying to rush results to meet delivery deadlines. These errors became 
the sole responsibility of the project sponsor, thus construction firms could bill 
for the additional effort of fixing these problems. Knowing that most projects 
would have issues to fix, a construction firm could make lower bids, expecting to 
recoup the initial discount in additional fees. As a result, cost overruns became 
a widespread phenomenon on projects of all scales.

Since over time this pattern drove costs and timelines higher, different models 
of project delivery were developed where different levels of risk and reward 
are split between the project sponsor and private partners. Traditionally, DBB 
projects are not considered to be public-private partnerships, but they were 
essential to drive the development of other approaches to follow.
 
CONSTRUCTION MANAGER AT RISK (CM@R)
A very minor adaptation to the DBB model, a Construction Manager At Risk 
introduces a construction manager to the project before design is completed. 
This allows some oversight and input from a construction firm to minimize 
design errors and allow the build phase to progress quicker and with fewer 
unexpected costs.
 
UNIFIED DESIGN-BUILD MODEL (DB)
An expansion of the CM@R strategy, Design-Build combines the design and build 
phases into one contract responsible for both phases and the contracting party 
assumes the risk of design errors. This approach reduces the likelihood of errors, 
reducing project cost and completion time. This approach can also be combined 
with a warranty to cover any construction errors which might manifest over an 
agreed upon time frame.
 
DESIGN-BUILD-OPERATE-MAINTAIN (DBOM)
While a warranty can reduce unexpected costs over the operational lifetime of a 
project, design-build-operate-maintain approaches completely eliminate them 
by expanding the contract to include operations and maintenance for some 
period of time. Under this model, the project sponsor is still providing capital 
for the project.

BUILD-OPERATE-TRANSFER (BOT)
The addition of transfer to a delivery approach refers to the legal transfer of the 
project facility to a private partner for some period of time. These are referred 
as Build-Operate-Transfer, Build-Transfer-Operate, Build-Own-Operate-Transfer 
more or less interchangeably and all refer to the temporary ownership of the 
facility, which is turned over to the project sponsor after some period of time.

 

PUBLIC PRIVATE PARTNERSHIP MODELS
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DESIGN-BUILD-FINANCE (DBF)
Public-private partnerships are very flexible and the acronyms used to describe 
them are just combinations to specify which phases are involved in the contract. 
Design-build-finance contracts add some or all of the financing for the project 
to the responsibilities of a design-builder. Similarly, DBFO contracts refer to a 
design-builder who also operates the project as well as contributes money and 
a DBFOM is responsible for ongoing maintenance in addition to other duties. In 
all of these approaches, the project sponsor retains ownership of the facility but 
generally shares revenue with project partners, though this is not always the 
case.
 
BUILD-OWN-OPERATE (BOO)
At the extreme end of private involvement, Build-Own-Operate (BOO) contracts 
allow the private partners to retain ownership of the facility indefinitely. These 
differ from outright asset sales in that the facility is constructed and financed by 
the private partner and they are typically subject to performance requirements 
in exchange for all operating revenue risk.

FUNDING

$2.2 billion total project cost

$1.03 billion from FTA Full Funding                 
                       Grant Agreement (New 
                       Starts)  
$450 million of private equity from
                        concessionaire
$720 million from RTD sales tax 
                        bonds

One well known case study that FTA points to as a strong example of P3 
is the Denver Eagle P3 Project. This project was the first time a private 
partner undertook Design, Build, Finance, Operate, and Maintain 
responsibilities and as such was the first project to fall under the FTA 
Public-Private Partnership Pilot Program (Penta-P). Denver’s transit 
authority, the Regional Transportation District (RTD) was seeking a 
public partner to assist in all capacities for  roughly 36 miles of new 
rail and a commuter rail maintenance facility. RTD issued a request 
for proposals and ultimately selected Denver Transit Partners (DTP), 
a consortium of dozens of development partners largely from Europe 
and the United States.

In the terms of the concession agreement, which includes performance 
standards for the private partner, DTP provides  roughly $450 million 
initial financing and assumes the Design, Construction, Operation, 
and Maintenance responsibilities as well as expenses associated 
with them. This shifts much of the risk of building and operation to 
the concessionaire. Additionally, RTD retains all assets and collects all 
profits generated. In exchange RTD will pay back the private partner 
over the length of the 40-year agreement – much like a home mortgage 
is repaid – with payments starting after the 6-year construction period. 
Payments to DTP over this 34-year period will total around $7 billion for 
the project with an initial cost of $2.2 billion. But again, DTP is assuming 
the burden of operation and maintenance during this period and ceding 
all profits generated to RTD.

Denver eagle P3
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LOCAL FUNDING
Local funding options play an important role in the financing of most rail systems 
around the country as they direct some of the costs towards those reaping the 
benefits. There are numerous local options to generate the capital to build 
and operate light rail that vary depending on their cost to implement, their 
effectiveness, and the public’s perception of the option. Of all possible funding 
options, the most widely-used include: fares, fuel taxes, sales taxes, property 
taxes, advertising, and station rents.
 
FARE INCREASES
On average, fares run from $2 to $3 per trip or $50 to $80 for a monthly pass. 
Often times, systems incorporate discounts for people with disabilities, youths 
and students, and seniors. While fares are widely used and essential in continuing 
funds to operate the system, significant increases often have a negative impact 
on ridership and any financial gains from these increases can diminish over time.
 
FUEL TAXES AND EXPANDED PARKING PRICING
Traditionally, fuel taxes have provided funding for transportation projects of all 
types; parking surcharges can provide revenue from within target corridors. 
However, these options are very visible and can be seen as unduly burdensome. 
If this route were to be taken, it would need to be introduced gradually.
 
PROPERTY AND SALES TAXES
Property taxes and sales taxes are generally viewed as a default funding option 
due to their widespread use as source for revenue.  Although the implementation 
can often be a challenge politically, its process can be fairly easy since property 
taxes and sales taxes are already collected in most jurisdictions. Additionally, 
sales taxes are often applied regionally, thus reducing the burden on individuals.

EMPLOYEE, VEHICLE, AND PARKING LEVIES
Employee, vehicle, and parking levies are added costs on employers in transit 
service areas based on the number of employees they have, registered vehicles 
in the area, and non-residential parking spaces, respectively.  These all have 
the possibility of generating significant revenue while widely dispersing costs.  
However, they usually come with a higher implementation cost as well. 
 
LAND VALUE CAPTURE, IMPACT FEES, ADVERTISING, AND STATION RENTS
Generally, land value capture, development and transportation impact fees, 
advertising, and station rents are met with the least public resistance. Land value 
capture is a method of funding infrastructure through the increase in property 
value gained from improvements. Station rents and advertising allow businesses 
and private developments to advertise and collect revenue on publicly-owned 
land and within trains and stations.  All of these options charge those who 
receive the benefit of the transit system and produce a modest revenue stream.

While all of these funding options can obtain the necessary revenue to complete 
light rail projects,  each have their own limitations and constraints, whether it is 
in implementation or the amount of revenue they generate.  Additionally, there 
is no set formula or choice of options that is proven to work particularly best. A 
variety of these local funding options should be used in order to widely disperse 
the burden and create a more stable and reliable stream of revenue.

55 | Funding

16th Street Transit Mall in Denver, CO



DEVELOPMENT POTENTIAL

ECONOMIC IMPACTS

Transportation infrastructure has a strong impact on surrounding land-uses, 
especially in the case of fixed-guideway projects. Bus routes can be changed, 
and there is nothing forcing cars down a given road. Investors appreciate that 
fixed-guideway systems offer a permanent mechanism for delivering potential 
customers, clients, and renters to their doorstep.

JOINT DEVELOPMENT
Joint development is when a transit agency partners with a private developer to 
develop property that is owned by the transit agency and located near a transit 
station. Working directly with developers before a project is completed can 
allow adjacent development a greater opportunity to integrate with the transit 
system and give developers choice access to the improved market that transit 
stops typically enjoy. Joint developments can be an attractive way to finance 
station construction, provide improved amenities in and around stations as well 
as a source of non-farebox revenue for operating expenses.
 
Joint development is the most common value capture mechanism used with 
public transportation. Light rail is a significant investment that increases property 
values around transit lines, especially within one half mile of transit stations. By 
owning and leasing property within this radius, the city is able to draw a direct 
economic benefit, or capture value, from the increased property values.
 
The form a joint development can take is shaped by the legal environment the 
agency finds itself in. In Atlanta, MARTA is prohibited from acquiring more land 
than necessary to construct their facilities and so raises money from developers 
by providing increased floor-area ratios in parcels near stations downtown thanks 
to cooperative zoning rules from the city. In Washington DC, fewer restrictions 
about land acquisition for WMATA have led to a more active program of leasing 
worth millions in annual income.

TRANSIT ORIENTED DEVELOPMENT
While private Transit Oriented Development (TOD) doesn’t necessarily provide 
the direct benefits that joint development does, it is still a welcome result with 
numerous advantages. Transit Oriented Development has the capacity to make 
Columbus attractive to the coming wave of professionals who have repeatedly 
expressed preference for the kind of dense, mixed-use development that is 
characteristic of TOD. Often the developments tend to help build a larger tax 
base with increased property and payroll taxes and provide opportunity for value 
capture districts as the political climate allows.TOD often results in a Reduction 
in car dependence which has a myriad of benefits in its own right.

As such it is beneficial, necessary even, to create a strong TOD strategic plan. 
Many agencies have completed this vital task, but Denver’s RTD offers the most 
comprehensive and useful plan for reference. In a TOD plan, it is important to 
determine unified guiding development principles, which include establishing 
transit station typologies, sometimes including functional overlays, creating 
guidelines for collaboration with private and public entities, and considering 
context-sensitive zoning that is flexible and allows for mixed uses. It is also 
important to establish an action plan for implimentation that will help guide 
future planning decisions.

Fu
nd

in
g 

| 5
6

Navy Yard Joint Development, Washington D.C.

Ørestad TOD in Copenhagen, Denmark



ECONOMIC DEVELOPMENT
Light rail systems, built with smart growth policies, have the highest payout when 
compared to other tactics such as unaided light rail systems, adding HOV lanes, 
incorporating road-pricing, and additional highway lanes.  Building additional 
highway lanes generally has little or no benefit due to its encouragement of 
sprawl outside of the city core, increase in total vehicular traffic due to latent 
demand, increased parking cost, downstream congestion, and vehicular crashes.
 
Cities around the country have seen the influx of young professionals and 
baby boomers who look to cities as a place to live.  By giving them connections 
throughout the city without the necessity of a car, light rail systems make city-
living more affordable and attractive. In fact, households that use public transit 
as opposed to using cars save an average of $6,251 annually, an amount that 
could be spent and given back to the local economy in a different fashion. While 
young professionals are a valuable demographic in cities, baby boomers and 
senior citizens cannot be overlooked. In Portland, 12 million annual riders of 
light rail are senior citizens.
 
Light rail also creates many jobs through its construction, operation, and 
maintenance. Light rail in Portland alone has created over 9,400 jobs. It has 
also seen over $2 billion in redevelopment surrounding stops along the routes. 
Similarly, Dallas has also seen $1.3 billion in redevelopment around light rail 
stops.
 
While 46% of American households do not currently have access to any 
public transportation system whatsoever, transit routes can create cheaper 
transportation options to people throughout the city who may not have the 
means to travel by automobile.  By expanding their options, the City of Columbus 
can make itself more economically sustainable and accessible to all people and 
increase its competitiveness with other comparable cities.
 
In 1929, New York City proposed a subway line that would run along 2nd Avenue. 
In 2012 dollars, the cost of the project would have been $1.3 billion. This 
project is set to be completed in 2016 with a total cost of $17 billion. Inflation 
is a constant that increased the price of any transit project.  However, over 
time, transit agencies have struggled to keep project costs down and quality 
up. Additionally, the price for land value throughout the city will continue to 
increase quicker than the current inflation rate. Light rail systems not only need 
to be finished quickly in order to be affordable, but they need to be built sooner 
rather than later to avoid an ever-increasing  price tag. Furthermore, failing to 
provide useful connections throughout the city means failing to provide the 
amenities that attract businesses and conventions to the city, both of which can 
create instant tax revenue and spending at the local level. 57 | Funding
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Light rail systems provide alternatives to automobile use and support denser, 
more walkable communities.  Thus, any current light rail system boasts significant 
environmental impacts. Reducing the reliance on automobiles for transportation 
around the city creates massive reductions on the amount of gasoline used. In 
general, public transit is estimated to reduce gasoline use by 4.2 billion gallons 
annually. In Seattle specifically, there is yearly average of over 28,000 cars 
taken off the road, saving 15 million gallons of gasoline. Furthermore, light rail 
reduces congestion, allowing automobile users in the city to achieve greater 
fuel efficiency. Finally, light rail encourages foot traffic between stations and 
throughout the city, encouraging less overall energy usage for transportation.
 
With the reduction of gasoline and the potential integration of renewable energy 
sources, light rail creates fewer emissions and is more energy efficient than using 
automobiles. It is estimated that one person who takes public transit to work as 
opposed to a car on a 20-mile round trip can save 4,800 pounds of CO2 per year. 
Seattle has seen cleaner air that can be equated to yearly savings of 145 million 
pounds of coal from being burned.  This yields a reduced risk for asthma and 
other illnesses and health conditions related to air pollution.

ECONOMIC IMPACTS

ENVIRONMENTAL BENEFITS

SAFETY BENEFITS
People who live in walkable neighborhoods, characteristic of transit corridors, 
tend to have fewer vehicles, drive less and more slowly, and experience less 
high-risk driving (any type of impaired driving due to age or substance), leading 
to a reduced number of vehicular injuries. Compact development can produce 
quicker response times from local authorities and police. While vandalism, 
theft, and other crime still happens in areas with transit service, the increased 
foot and business traffic around these areas help prevent crime rates from 
increasing. Additionally, incidents involving automobiles have a greater sum 
than public transit. Theft and vandalism of privately-owned vehicles tends to 
be more frequent and at a far greater cost than theft and vandalism that occurs 
on public transit. Lastly, transit-oriented development tends to appeal to many 
socio-economic classes and can discourage large areas of concentrated poverty.
 
Many cities and transit agencies have created safety messages and traffic safety 
programs to help deal with certain risks associated with using public transit to 
make passengers and pedestrians feel safer. This usually involves newsletters, 
social media, planning documents, websites, advertising, and many other forms 
of public engagement.

OTHER BENEFITS

Seattle has seen a yearly average of over 28,000 cars being taken off of the road 
due to light rail. Additionally, the average light-rail user in Seattle saves 48 hours 
every year from what would have been spent sitting in traffic in an automobile. 
Urban areas that discourage the use of automobiles as the main means of 
transportation can create more compact development that caters more to 
pedestrians and transit-users. While some argue that light rail does not change 
congestion rates, this stems from the decrease in congestion from light rail with 
the added congestion that is created by new businesses and transit-oriented 

CONGESTION BENEFITS
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Light Rail Platform in Seattle

Seattle has seen a yearly average of over 28,000 cars being taken off of the road 
due to light rail. Additionally, the average light-rail user in Seattle saves 48 hours 
every year from what would have been spent sitting in traffic in an automobile. 
Urban areas that discourage the use of automobiles as the main means of 
transportation can create more compact development that caters more to 
pedestrians and transit-users. While some argue that light rail does not change 
congestion rates, this stems from the decrease in congestion from light rail with 
the added congestion that is created by new businesses and transit-oriented 
development.  Essentially, the development that results from light rail can offset 
the initial decrease in congestion. As a result, decreases in congestion can be 
less significant than expected, depending on the transit corridor. However, any 
added congestion comes with greater benefits to the local economy and the 
state of the community.

SOCIAL BENEFITS
Cities that are designed for automobile users present many disadvantages to 
those who choose not to drive and those who cannot afford the luxury. By 
implementing light rail systems, the city can become more accessible and livable 
to people of all income levels and socioeconomic backgrounds, increasing 
social equity. The denser development that light rail encourages creates a more 
walkable urban environment, promoting healthier lifestyles for residents and 
commuters. The reduced need for parking also creates new space in the city 
that can improve flexibility in street design and eventually become amenities for 
pedestrians. Considering light rail is usually built to run along the city’s busiest 
corridors, it also promotes other types of transportation throughout the city.
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OUTREACH

Public outreach is a crucial aspect of any city planning endeavor, and a project as 
complex as the planning of a light rail system is certainly no exception.  Many light 
rail projects across the country offer their own anecdotal evidence proving the 
importance of strong communication with the public throughout the planning 
process.  Even cities that are able to successfully construct and operate an initial 
line cannot afford to give up on public outreach efforts.  If anything, outreach 
becomes more of a necessity after the first phase.  Light rail systems throughout 
the country have had expansion plans rejected and funding revoked because 
of poor public reception.  The community being served needs to be frequently 
reminded how their transit system is serving them to the best of its ability, and 
that the construction of future lines will be worth the time and money.  Bearing 
this in mind, Columbus will need to put forth a great deal of effort to interact 
with residents and design a system that puts their needs first.

twitter.com/ColumbusRail
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Outreach for this project occurred through an online survey, an online 
design tool, and a Twitter account, with each offering its own unique form 
of interaction. The survey is used to gather information on the community’s 
preferences concerning things like route options and ticket price.  The comments 
and data collected influenced decisions made throughout the project.  The 
design tool provides users with some basic information regarding light rail 
infrastructure while they design a system and choose a color scheme for one 
of three different train models.  A community that understands what light rail 
technology is capable of will provide more constructive feedback to planners, 
and an informational tool that is also a fun activity is a great way to gain the 
interest of more Columbus residents.  The Twitter account was originally used 
purely for advertising columbusrail.today, the website that hosts the survey 
and design tool, but its purpose has changed since its launch.  Followers of 
@ColumbusRail are now presented relevant articles about light rail news across 
the country and kept up to date on efforts to bring rail to Columbus.  By ensuring 
the community is informed and encouraged to be an active part of the planning 
process, city planners can reduce the risk of having poor public reception 
interfere with the implementation of light rail in Columbus.

SURVEY
In order to generate meaningful public participation, an online survey tool was 
used to gather information about what people wanted from a light rail project 
in Columbus. Although there is extensive data from other cities and other light 
rail projects, there is less data about current public attitudes about light rail in 
Columbus. This survey aimed to ameliorate that issue and gather useful data 
to aid in planning a successful light rail project. The results from the survey 
have been important in guiding decisions made for the overall direction of this 
project, and they will continue to be an important resource for policymakers 
going forward.
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OUTREACH

When route preferences are mapped, responses correlate strongly with the ZIP code 
provided. This suggests a desire for light rail service close to home. 
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The survey tool was designed to be highly accessible, both in content and form, in order 
to reach as many people as possible while also gathering the most important pieces of 
information. The content of the survey consisted of five major questions about overall 
attitudes about light rail with two final demographic questions at the end. The efficiency of 
the survey served to minimize the difficulty of answering all of the questions, and therefore 
increase the overall amount of responses. The form of the survey also served to increase 
accessibility. Through online availability, the survey was able to be distributed to a greater 
number of people in a short amount of time. In the three months since the start of this 
project, several methods were employed to gather responses, resulting in a total of 1,308 
responses as of December 1st, 2014.

Responses were gathered via advertising the website through Twitter and with business 
cards. Additionally, tablets were used to gather in-person responses. Specific effort was 
made to ensure responses came from a wide geographical area in and around Columbus, 
including responses from people at the Port Columbus International Airport (CMH). CMH 
was especially important to survey because of the earlier focus to research the feasibility of 
building light rail to serve Downtown Columbus to CMH.

RESULTS



Additional mapping of responses indicates where the majority of respondents live as well 
as areas of higher density overall. When mapping “yes” and “no” responses for wanting to 
build light rail in Columbus, these areas of density point to more feasible corridors, which 
are reflected in the decisions in this project.
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The results of the survey indicated several key themes. The 
first and most important finding is that there is overwhelming 
support to build light rail in Columbus from those who took 
the survey. When asked if they wanted light rail in Columbus, 
a significant majo.rity responded “yes” (1,210 people) 
compared to those who responded “no” (44 people). This 
corresponds to overall public support as well as the issue of 
feasibility in building light rail in Columbus.

When approaching expensive capital improvements, 
determining how much the public values a project is a crucial 
factor in the decisionmaking process. This was captured in a 
question asking participants how much they would pay for a 
one-way light rail trip. The greatest number of participants 
responded with “$2.00” (385 people) followed by “$3.00” 
(292 people). This corresponds to light rail fares elsewhere as 
well as the current one-way fare for a local COTA bus ($2.00).

Route preference was an important aspect of deciding upon 
alignment phases. When asked where they wanted light rail 
to go in Columbus, the greatest number of people answered 
“High Street” (734 people). The second greatest number of 
people answered “Broad Street” (585 people) and the third 
greatest number of people answered “Easton” (425 people). 
This corresponds with the route locations chosen by this 
project, and the order of the phases in which to build those 
routes. 

Additionally, when asked which two qualities about light rail 
matter the most to people, the greatest number of people 
answered “Cost” (526 people) while the second greatest 
number of people answered “Reliability” (481 people). 
Conversely, “Security” and “Cleanliness” were answered by 
the least amount of people (68 and 67 people respectively). 
This suggests an overall preference for an inexpensive, yet 
dependable service.
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The survey also allowed for people to submit general comments, which 
produced qualitative rather than quantitative data. While many people chose 
not to comment separately, most of the people who did comment left positive 
remarks about light rail in Columbus. One common theme from the comments 
relates the potential for Columbus as a city to the implementation of light rail.

The results of the survey indicated several key themes. The first and most 
important finding is that there is overwhelming support to build light rail in 
Columbus from those who took the survey. When asked if they wanted light 
rail in Columbus, 1,210 people responded “yes” and 44 people responded “no”. 
This corresponds to overall public support as well as the issue of feasibility in 
building light rail in Columbus. 

However, when separated by age categories, these preferences shifted slightly. 
For 26 to 45 year olds in particular, the highest preference was for “Station 
Location”, even above “Cost” and “Reliability”. This suggests that location, both 
in terms of route placement and distance between stations, matters most to 
people in this age category, who represent a large portion of the professional 
population. One interpretation of these results is that station location matters 
more to those getting to and from work as opposed to traveling for other 
reasons. This data corresponds to this project’s decision to place light rail in 
areas of high employment density in Columbus. (A note about analyzing this 
data: there were very few respondants aged 55 or older. Going forward, it will 
be important to collect more data from that age group in order to have the 
most comprehensive information available.)
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Design tool

Public transit endeavors are often expensive capital projects taxpayers can be 
hesitant to support, as the history of rail in Columbus demonstrates. People 
are often hesitant to support unfamiliar concepts and while the survey was 
successful in reaching a large audience, it revealed a lack of familiarity with 
light rail transit among respondents. A robust toolkit for education campaigns 
is necessary to bridge this information gap and give stakeholders a better 
understanding of how light rail can benefit them; an informed public provides 
higher quality feedback to policymakers. A powerful technique to achieve 
this effect and positively impact a person’s perception of a product is through 
visualization and personalization.
The Design tool breaks decisions down into two categories, the first being purely 
aesthetic choices including picking a name for the system and a color palette 
including a primary and secondary color, a neutral color applied as a base under 
other elements and a text color for all styled elements on the page. The colors 
change not only the rendering, but also several elements in the interface to 
show a wider set of uses to help ensure compatible palettes are selected and 
allow for colors to work well with one another in any combination.
After deciding relatively trivial components of their vehicle, users are offered 
five questions of a more technical nature, beginning with vehicle model. A 
rendering of the Siemens S70 is used as the default body, alongside the option to 
instead select an AmeriTRAM by Kinkisharyo or Bombardier FLEXITY Swift. These 
vehicles were pulled from case studies except in the case of the AmeriTRAM 
which has yet to enter production but recently completed a tour of cities across 
the US prior to launch. With a vehicle model chosen, users can select a track 
type, traction system, braking mechanism and power storage option. These 
are offered as additions to the rendering, all within the framework of the color 
palette already selected. Each option is presented with a short description and 
a brief listing of pros and cons.
A rich array of options was a key goal of the Design tool, while at the same time, 
trying to keep decisions easy to grasp and limiting technical choices to those 
that would offer a visual difference for the system to reinforce the visualization 

DESIGN TOOL

Track choices



Public transit endeavors are often expensive capital projects taxpayers can be 
hesitant to support, as the history of rail in Columbus demonstrates. People 
are often hesitant to support unfamiliar concepts and while the survey was 
successful in reaching a large audience, it revealed a lack of familiarity with 
light rail transit among respondents. A robust toolkit for education campaigns 
is necessary to bridge this information gap and give stakeholders a better 
understanding of how light rail can benefit them; an informed public provides 
higher quality feedback to policymakers. A powerful technique to achieve 
this effect and positively impact a person’s perception of a product is through 
visualization and personalization.
The Design tool breaks decisions down into two categories, the first being purely 
aesthetic choices including picking a name for the system and a color palette 
including a primary and secondary color, a neutral color applied as a base under 

Example model with S70 body

Example model with FLEXITY body

CONTINUING EFFORTS
The future of transportation in Columbus relies on the ability of the city, 
planners and stakeholders to keep the public involved and excited about light 
rail.  Integrating rail into a city’s transportation network is an expensive and 
lengthy process that is sure to receive a fair amount of opposition.  The best way 
to counter this is by interacting with members of the community, giving them 
multiple ways to voice their opinions, incorporating that input into the planning 
process and reassuring people that they are being heard by policymakers.  Public 
participation is an ongoing process, not something to be revisited periodically 
with intermittent public meetings.
The public outreach efforts detailed in this document are examples of successful 
ongoing interaction with the people of Columbus.  Interested individuals 
are free to continue the conversation on light rail at any time by tweeting @
ColumbusRail.  At columbusrail.today, survey answers are collected and turned 
into quantifiable data that can be reported to show the community the results 
of their contributions while demonstrating that their opinions are a valuable 
part of the decision making process.  The online design tool is a way to grab the 
attention of uninvolved individuals and encourage them to learn more.  Despite 
only existing for a few weeks, the outreach effort has reached thousands 
of people all over the city.  This should set a precedent for future outreach 
programs to be implemented as light rail in Columbus becomes a reality. 
With the Ohio State University’s City & Regional Planning students’ role in this 
endeavor coming to an end, measures have been taken to ensure that the survey, 
design tool, and Twitter will be maintained for the future.  The enthusiasm 
displayed by this city’s people in response to this project has been incredible, 
and sustaining its online presence will prove to be worthwhile.  It is now the job 
of the City of Columbus and all affiliated parties to use this work as a foundation 
to build a stronger and more comprehensive public participation plan. 

Example model with AmeriTRAM body
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CASE STUDIES
The Dallas Area Rapid Transit System is the Dallas city area’s largest public trans-
portation operator, with service to 1 regional cities. A combination of modes 
– light rail, commuter rail, and bus – provide transportation service for nearly 
220,000 passengers per day (About). DART operates a radial system with 113 
bus lines, nine DART On-Call Transportation Zones, four light rail transit lines, 
one commuter rail transit line, and one streetcar project operated in conjunc-
tion with the McKinney Avenue Transit Authority (MATA). A one-way/single 
ticket costs $2.50 including 120 minutes of transfers, while a round-trip/return 
ticket and day pass cost $5.00 (DART Fares). Ridership figures from the fourth 
quarter of 2012 estimated approximately 136,500 bus passengers per weekday, 
103,100 light rail transit passengers per weekday, and 7,300 commuter rail pas-
sengers per weekday (combined total of 246,900 passengers). However, at the 
beginning of 2012, DART activated a new automated passenger counting system 
that found past ridership estimates had been underestimated by upwards of 
15%. Due to this situation, percentage change of ridership cannot be used to 
explain ridership gains or losses in recent years.

Background on DART Bus Transit
DART’s bus system is extremely comprehensive in service coverage and service 
variety. The Bus system operates local, express, suburban, crosstown, rapid, 
shuttle, flex, D-Link, and Rail Station buses. Most notable is the D-Link circulator, 
a free frequent service schedule serving the downtown and surrounding regions 
(DART Schedules). Additionally, the DART’s Rapid line 987, essentially a Bus Rap-
id Transit project, provides frequent service and guest service upgrades con-
sistent with projects concurrently occurring in other parts of the United States 
(DART Schedules).

Background on DART Light Rail Transit
The DART Light Rail Transit network is currently the largest system in the United 
States by track miles, with 90 miles and 62 stations in total. It is also the seventh 
largest by total ridership (Transit Ridership Report). More than half of its current 
90 mile distance (46.2 miles of track) and nearly half of the network’s stations 
(26 stations) have been constructed in the years 2009-2014, with an additional 
three miles of track and two stations planned for completion by the end of 2016 
(DART Expansion Plans). Additionally, in 2008, DART updated its entire fleet of 
light rail vehicles. Its new upgraded SLRV vehicles increase rail car capacity and 
allow for level boarding at all vehicle entrances (DART Fact Sheets). Station de-
sign was also updated to accommodate the new vehicles.

Background on Dallas Ft. Worth International Airport (DFW)
Dallas-Ft. Worth International Airport is located about 20 miles from the Dallas 
Central Business District (CBD) and about 24 Miles from the Ft. Worth CBD. It 
is the ninth busiest airport in the world with 60,470,507 passengers served in 
2013 at a growth rate of 3.2% from 2012 to 2013 (Preliminary World Airport). It 
is the fourth busiest airport in the United States, behind Atlanta, Chicago, and 
Los Angeles, and the second fastest growing airport in the United States, behind 
Los Angeles (Preliminary World Airport). Throughout its history, DFW has been 
designed with expansion and population growth in mind. In the original plan-
ning documents from the 60s and 70s, the airport was designed with thirteen 
terminals. The airport officially opened with four terminals in 1973 at a cost of 
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$700 Million (About $2 Billion today, adjusted for inflation) 
(DFW Airport Adds Nine More Gates). In 2005, DFW opened 
its fifth terminal, with new border security for international 
arrivals and other special amenities catering to foreign visi-
tors. Decisions in regards to construction of Terminal F – the 
airport’s sixth – will begin in 2016 (Sixth Terminal).

DART Orange Line Extension to DFW
The DART Orange Line is the 27.0 mile light rail line that con-
nects downtown Dallas to both the Dallas Love Field and 
Dallas/Fort Worth International Airports. The line opened 
in stages in 2010, 2012, and 2014, with the final 4.7 miles 
extension opening on August 18, 2014, four months ahead 
of schedule (DFW Airport DART Station). According to DART, 
travel time from downtown Dallas to DFW is now 60 min-
utes; travel time from downtown Dallas to Dallas Love Field 
Airport is 17 minutes (Orange Line). A journey time compar-
ison on Google Maps yields a transit journey time of 52 min-
utes and a driving journey time of 65 minutes in peak-period 
traffic. A one-way fare for any length of travel is $2.50, with a 
return/round-trip ticket costing $5.00. Reduced fare options 
are also available for students or honored citizens.

Orange Line Details
DART’s final 2014 Orange Line extension took advantage of 
unique funding solutions to aid in the rapid opening of the 
project. Inexpensive land prices and partnerships with the 
DFW airport and other businesses resulted in a relatively low 
cost per mile of $31.9 Million and total cost of $150 Million. 
An ongoing local 1% sales tax supplied 17% ($26 Million) of 
the budget for the final 2014 expansion. Current sales tax in 
the Dallas area is 8.25%, composed of 2.0% local (including 
the 1% DART transit tax) and 6.25% state. A TIGER (Trans-
portation Investment Generating Economic Recovery) Grant 
provided 4% ($5 Million) of funding for the project. Finally, a 
TIFIA (Transportation Infrastructure Finance and Innovation 
Act) Loan provided 79% ($119 Million) of the project funding 
(Schlosser). The unusually high TIFIA Loan amount is due to 
the project’s multi-modal status that included a transit line, 
transit station, bus terminal, pedestrian pathway/enhance-
ments, and aviation improvements.

 Like much of the DART Light Rail system, the high 
cost of the Orange Line expansion was primarily due to the 
amount of bridges and road crossings included in the align-
ment. According to a rough estimate, the entire Orange Line 
alignment is at least 50% above-grade. The final 4.7 mile 
extension’s built route includes three at-grade crossings 
and four above-grade crossings, with one bridge spanning a 
distance of three-quarters of a mile, allowing passage over 
a portion of the DFW access highway. Additionally, the ex-
pansion’s alignment as it nears the airport required DART to 
remove old people-mover infrastructure left over from the 
DFW airport’s past system. The alignment along Highway 97 
International Parkway required use of this infrastructure’s 
old alignment.
 However, cost in comparison to other rail expan-
sions is quite low, even when considering the multi-modal 
transportation improvements made in conjunction with the 
project. The project created upwards of 60,000 jobs and con-
servatively estimates 1,200 trips per day, for daily revenue of 
about $3000 per day. DART predicts that as more individual 
learn about this transportation option ridership figures will 
gradually increase to levels more consistent with the rest of 
the Light Rail system.

Passenger Usage
As mentioned previously, a one-way trip on the Orange Line 
from the CBD to DFW lasts approximately 60 minutes, with 
no transfers. On arriving at DFW, passengers, visitors, or em-
ployees are required to make an additional transfer to reach 
a given airport terminal. The Orange Line DFW Station is lo-
cated adjacent to Terminal A, at the north end of the airport. 
Passengers with a final destination of Terminal A can use a 
newly constructed walking path directly from the station’s 
east side to the terminal building. However, passengers with 
a final destination of Terminals B, C, D, or E are required to 
make a shuttle bus transfer. Exiting the Orange Line Station 
on the west side leads passengers to the bus terminal, con-
structed as a part of the orange line extension project. 
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San Francisco Bay Area Rapid Transit (BART)
The Bay Area Rapid Transit system, otherwise known as BART, is located in San 
Francisco, California with connections to Oakland, California. Also connected 
to the system are both the San Francisco International Airport and the Oakland 
International Airport. The concept began to take hold and transform into a 
tangible system when construction began in June 1964. Construction was 
finally complete eight years later with BART’s first day of revenue service being 
Monday, September 11, 1972. Through government assistance as well as other 
donations, BART was financed at a cost of over $1.6 billion and is valued today 
at well over $15 billion (bart.gov). Covering 104 miles of San Francisco, the 
estimated per mile cost of the overall system hovers around $15 million. BART’s 
official website lists sources of financial aid as the 1962 General Obligation Bond 
Referendum, the California Toll Bridge Authority, proceeds of sales tax revenue, 
earnings from temporary investments, transit development, miscellaneous 
income and federal capital grants (bart.gov). 
 Sustained ridership has contributed to the success of BART. Serving al-
most 400,000 riders each day at all stations, including 6,500 from the San Fran-
cisco International Airport alone, the constant flow of passengers has aided in 
creating a prosperous name for BART. The airport connection was built to en-
able passengers flying to San Francisco to be able to reach the central business 
district without having to drive themselves. Fiscal year 2013 boasted a ridership 
of 6,417 daily commuters from the airport to downtown San Francisco. Thirty 
minutes and $8.25 can get anyone from San Francisco International Airport’s 
international terminal to downtown for an abundance of offices, retail options, 
restaurants, private residences and the general spirit and all that San Francisco 
has to offer.

BART is Born
With 1964 offering the dream of efficient public transit and its early construction, 
it also brought controversy and delays with the building of rail and infrastructure. 
Tunnels had to be created and their development provided exciting insight into 
the city’s past: “Subway excavations were rich with buried ships and other 
memorabilia, providing a fascinating look back into nineteenth century San 
Francisco when the land-fill of lower Market Street and the Embarcadero was 
still open harbor” (bart.gov). The BART project ended its construction with one 
of the best safety records in heavy construction (bart.gov). However, before 
the success of system completion, numerous complaints and legal hearings 
forced hiatus of BART progress. The city of Berkeley originally agreed to a 
combination system of subway and aerial stations and then opposed such a 
combination plan in favor of an entirely underground system. This required 
the redesign of the Ashby station which caused two and a half years of lost 
time and idle development (bart.gov). After lengthy legal disagreements and 
other courtroom exchanges, the early 1970s began to show signs of finalization. 
Test cars and prototypes were brought to San Francisco and eventually BART 
opened on a Monday morning and provided riders a twenty-eight mile stretch 
of commute by subway train. Currently, the BART services forty four stations 
across San Francisco and Oakland. Today’s riders take to social media to review 
BART’s reliability and list their ideas for improvement. The website Yelp is 
dedicated to hosting reviews of restaurants, transportation and other urban 
attractions. BART’s Yelp feedback is generally positive with some users being 
frustrated with the early shutdown time of the trains. The latest train departs at 
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12:30am. The argument for extended hours lies within the 
realm of safety. Users give rise to the fact that some bars stay 
open later than the transit which increases the possibility of 
driving while under the influence of alcohol. The argument 
is that those who rely on someone else to get them home 
safely are stripped of that option because BART does not 
run again until 4:00am. Also forced to find alternate means 
of transportation are employees of businesses that have 
operating hours past the BART schedule. Cleanliness takes 
the second position with the most complaints. Both are valid 
positions that should be considered by the Bay Area Rapid 
Transit system to ensure improved business operation. The 
City of Columbus may also see these or similar issues as 
learning opportunities for engaging such a system within its 
own city.

Earthquake Safety
Because of its location on the west coast, which is directly 
affected by earthquakes, BART must pay special attention to 
infrastructure with the overarching goal of safety. Hundreds 
of thousands of riders each day and the countless staff mem-
bers could encounter life threatening damages to the system 
should an earthquake arise and the proper safety actions 
have not been taken. BART’s website offers maps and pro-
tocols regarding earthquake safety. Identifying faults in the 
Bay area which are serviced by BART as well as responsibly 
removing infrastructure deemed unsafe in the event of an 
earthquake are a sample of the methods BART employs to 
keep riders safe and the system’s safety standards up to date. 
Some stations have been retrofitted to meet the updated cri-
teria. BART also performed a vulnerability study that exam-
ined each stop and decided which may be most prone to an 
earthquake’s effects, and generally how infrastructure may 
respond to a major earthquake. While the City of Columbus 
has no direct need to address earthquake effects on public 
transit, issues that would need special attention are flooding 
of subways, should there be subways instead of aerial sta-
tions or a combination, fires in the subways or on train cars, 
and other natural disasters or acts of terror.

Making BART Energy Efficient
BART outsourced an efficiency study performed by the Pa-

cific Gas and Electric Company. The study was done in 2007 
and focused on BART’s overall energy consumption and ways 
to limit such consumption. Indoor fans, interior lighting sys-
tems, methods of car propulsion and braking systems were 
studied and given suggestive ideas regarding the retrofitting 
of such functions for advancement. The 118 page ener-
gy report highlights tens of thousands of dollars in savings 
each year should the BART fleet abide by the recommend-
ed changes. Ensuring that its whole system and fleet of cars 
is up to date with respect to energy standards, Columbus 
could stay ahead of the competition by operating only envi-
ronmentally conscious functions such as specific lights and 
the methods of moving and stopping the cars. LEED certified 
stations could also be an area in which Columbus could be a 
leader in the quality of public transit.

Bringing the Concept to Columbus
BART, as well as public transit rail systems in other major cit-
ies, has operated successfully since the early 1970s. The sys-
tem is unequivocally thriving. The initial cost is one requiring 
subsidization but would create a more attractive destination 
for travelers rather than a pass through city because of a re-
quired airport layover. The Port Columbus International Air-
port’s long term plan should be rewritten to include a design 
for a subway connection. Thousands of rental cars and per-
sonal vehicles could be removed from the city’s highways as 
there would not be the need for them. This would result in 
fewer congested highways and cleaner air around the city. 
Port Columbus is located about ten miles from downtown 
Columbus. On a busy travel day, especially during rush hour, 
it can take as much as thirty minutes or longer to get a rental 
car, fight traffic, find parking and still be on time for a meet-
ing in the central business district. Columbus would benefit 
from streamlining its transportation practices. Creating and 
strengthening relationships with area businesses could cre-
ate powerful partnerships that drive the Columbus economy 
upward while instilling in each Columbus resident a proud 
sense of home. Being seen as a leader in travel efficiency 
while paying attention to environmental mindfulness and 
technological advancements should be a number one priori-
ty for the long term growth of the city of Columbus.
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Denver Regional Transportation District
As cities are planning with a greater focus on sustainable design, higher density, 
and social equity, rail lines are becoming a more popular means of transporta-
tion. They not only take cars off the road and reduce use of gasoline and emis-
sions, but also alleviate traffic throughout the city during commute times.  The 
reduced reliance on cars also allows planners to do more within the cities on 
spaces that would normally be used for parking. The city of Columbus has been 
accustomed to cars and planning in the city relies on their use. Today, they are 
one of the largest cities in the country, in terms of size and population, without 
any commuter rail-line. In order to compete with other cities around the nation, 
Columbus would need to create new transportation options for its inhabitants 
and visitors. The creation of at least one rail line could help improve the percep-
tion of the public transportation around the city.  Denver is one city that is build-
ing a new line that would help passengers quickly get from the downtown area 
to the airport.  However, there are many other factors regarding how Columbus 
can look to Denver and learn how to make building a rail-line from the airport to 
downtown a realistic option for the city. 

Demographic Comparison
Denver and Columbus are somewhat similar when looking at their respective 
sizes and populations. They are both the capital cities of their respective states 
and are centrally located within the state. Columbus is home to a population 
of 809,634 while Denver has a population of 634,265.  By size, Columbus is 
larger than Denver at 223.11 square miles. Denver is only 154.9 square miles.  
Lastly, Denver’s metropolitan population, 2,697,476 outnumbers Columbus’s by 
about 700,000 people. The main difference between is the size and amount of 
traffic that goes through the airport on any given day. Due to Denver’s location 
between the cities on the west coast and the cities that make up the Midwest 
and east coast, Denver International Airport is the host of many national and 
international flights. In fact, Denver International is one of the busiest airports 
in the world, let alone the country.  Annually, 51,245,334 passengers go through 
the airport.  Comparatively, Port Columbus International Airport has 6,233,485.  
Due to the larger size of the airport, there is a larger need for it, thus, the project 
most likely has many more amenities and has garnered a greater support from 
the public.  Additionally, Denver International Airport is an extremely large em-
ployer within the area and is seen by many as an economic force in the region.  
Thus, amenities to improve the airport could face less opposition from the pub-
lic (City of Columbus, City of Denver).

Origins of Light Rail
Talks about a rail line that would connect downtown Denver to Denver Interna-
tional Airport began in the 1980s.  It did not become a true reality until impact 
studies were done in 1997. In 2004, the city voted to fund the rail line and 
various other transportation projects throughout the city through a sales tax. 
The sales tax was called the “FasTracks” initiative and the collective group of 
transporation developments was called the Eagle P3 Project.  This project in-
cluded not only other rail connections and lines throughout the city, but also a 
commuter rail maintenance facility. In all, the project included 122 miles of new 
train line (USA Today).
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Airport Light Rail Line Details
The East Rail Line, which connects the airport and down-
town, has an estimated cost of $1 billion dollars over 22.8 
miles, meaning it has costed $43,859,649 per mile.  Con-
struction for the Eagle P3 Project developments began in 
2005, the year following the passing of the sales tax.  The 
sales tax was a 0.4 percent rate. They were projected to 
cost $4.7 billion dollars around would take 12 years to fin-
ish.  However, the financial crisis of 2008 lowered both 
the cost of the project as well as the amount of mon-
ey they would be able to collect through the sales tax in-
crease.  By 2010, the cost of the project went up to $6.5 
billion (Denver Business Journals).      
 The construction has also had issues with storm-wa-
ter management throughout some neighborhoods as well 
as expected road closures and detours. The money financed 
would only be able to cover the parts of the project currently 
under construction. Thus, some of the lines would be fin-
ished throughout 2016, with one other opening in 2018.  
The other proposed parts of the project were put on hold 
and had a projected date of completion of 2042.  The East 
Rail Line itself began construction in 2011 and will be fin-
ished in 2016 (Denver Business Journals).
 The train is a Korean-built Electric Multiple Unit 
train. They function through either or both a third rail or 
overhead wire.  They can reach speeds up to 79 miles per 
hour.  Due to the generally flat expansive landscape that sur-
rounds the airport, this will make the ride more desirable 
for passengers.  RTD officials have stressed sound reduction, 
safety, and transportation options in their design.  Due to 
this, quiet zones have been implemented and the trains are 
limited on their ability to sound their horn when passing 
through certain neighborhoods.  They have also placed bike 
racks on the trains that allow people biking to use different 
options for getting around the city (FasTracks).
 
Additional Details
The East Rail Line runs east from the Denver Union Station.  
It runs until it hits the city of Aurora until it follows the high-
way north towards the airport.  The entire trip is estimated 
to take 35 minutes with trains running through stations ev-
ery 15 minutes.  The fare of the ride depends on the length 

of the trip but will be similar to the other rails throughout 
the area.  The total trip has 7 stations.  The only existing sta-
tion is the one at the Denver Union Station, which recently 
underwent a renovation, that included office, retail, and oth-
er transfer options.  The airport station will not only include 
places for baggage and airport security, but also a plaza, 
commercial areas, and a hotel (FasTracks).
 
Project Outcomes
The neighborhoods surrounding the recently redeveloped 
Union Station has seen an influx of development.  3,500 res-
idential units have been planned, as well as other neighbor-
hood amenities like grocery stores.  Planners estimate that 
by 2030, there will be 200,000 people going through the 
station daily, whether it is by foot, bike, bus, or train (CBS 
Denver).  Additionally, the RTD has stated that the construc-
tion of the East Rail Line has added $954 million to the local 
economy and has employed thousands.
 
Conclusions
Due to the fact that Denver has already had other rail-lines 
in place and the sheer size of Denver International, it would 
seem as though a rail that would connect the two would 
seem as a more viable option.  However, Columbus does 
not have an existing rail line.  Thus, it may receive generally 
more traffic than other cities.  On the other hand, due to 
the region’s reliance on cars, it may receive less.  Regardless, 
the economic impact shown is crucial, and looking towards 
Denver’s new systems in respect to financing the project, the 
design, and the safety of the rail could be beneficial.
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Seattle SoundTransit
The Seattle-Tacoma International Airport (also known as Sea-Tac) had been in 
need of a practical, easy to use transit system that would connect the airport to 
its surroundings, most notably downtown Seattle. In 1996 the counties to be af-
fected by the transit system (king, pierce, and Snohomish) voted and approved 
a plan to build a light rail system.  This paper will discuss a brief history of the rail 
line, as well as provide a background on the various components of the project 
and the problems that were faced during the planning process.    
 Seattle-Tacoma International Airport is one of the busier airports in the 
United States.  The physical size is comparable to that of the Columbus airport 
(both have 3 terminals), but with over 30 million annual passengers, Seattle’s is 
more than 5 times busier.  Seattle is also a hub for 3 separate airlines (Alaskan, 
Delta, and Horizon) making the overall traffic even more dense.  With such a 
high traffic volume, a mass transit option had to be made available for the peo-
ple flying in and out.

Origins of Sea-Tac Light Rail 
Sea-Tac airport already had the traditional transit options available including 
buses, shuttles, courtesy and rental vehicles, and sounder trains.  However it 
wasn’t until 2003 that a mass transit light rail system was put in place.  This 
system, called Link Light Rail, has since become an integral part of Sea-Tac’s 
transportation options and has proven to be a smart, useful, easy way to travel 
to and from downtown Seattle.
 The initial plans set in place for Link Light Rail called for a 21 mile long 
track that would extend northward from the Seattle airport to downtown Seat-
tle, along with another shorter line in Tacoma that would not service the airport.  
Initial estimates for the overall project were at $1.7 billion, but quickly rose to 
over 2 billion over the next several months due to unforeseen circumstances like 
route changes and property buyouts. Over the course of the planning process 
the city of Seattle bought out 64 properties as well as over 100 partial properties 
in order to make way for the line. It was because of this that the project was 
almost scratched.  However, with the help of a $500 million federal grant and a 
brief tax raise on the citizens the project was put back on track.  The final (and 
current) layout of the central link track today is a 14 mile long track that ex-
tends north to downtown Seattle. The cost per mile (for both tracks combined) 
is around $100 million. 

Additional Details 
The central link light rail is very convenient to frequent users of the Seattle air-
port.  The link runs for 14 miles and has 13 stops along the way, with the fi-
nal 5 stops occurring in the downtown area.  Each of these satellite stops are 
equipped with surface parking lots and bike racks for anyone wanting to park 
and ride.  The daily operation schedule of the light rail is from 5am to 1am on 
weekdays and Saturdays, and 6am to 12am on Sundays. The frequency of the 
cars is one every 8 to 15 minutes depending on the time of day, and this sched-
ule is year round for the convenience of the citizens. 
 The cost to ride Link Light Rail varies depending on the line being used 
as well as the distance traveled.  For the Tacoma link the cost to ride is free.  The 
central link however charges the rider per mile.  For an adult the base fare is 
$2.00 plus 5 cents for every mile traveled.  The fee is the same for children ex-
cept with a $1.25 base fare.  These fares are consistent year round on weekdays 
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and weekends as well as holidays, although the rider does 
have the option of buying a day or week pass at a discounted 
price.  Both rails are also fully handicap accessible and biker 
friendly.  Anyone riding their bike to a station is able to load 
their bike onto the train and store it in designated storage 
areas while the car takes them to their destination.  
 Because the length of the Central Link is relative-
ly short the overall riding time is not long. From the south 
end of the line (Seattle Airport) to the northern most stop in 
northern downtown Seattle the entire duration is around 36-
39 minutes. This further highlights the convenience of the 
Link Light Rail.

Project Challenges 
Over the course of the planning process multiple problems 
arose, many of which were centered on the overall budget.  
Multiple route changes in the early stages of planning had 
citizens concerned the plan would be a flop.  These route 
changes were due to the fact that some popular shopping 
areas would not be serviced.  The route changes along with 
an increase in land values that needed to be bought out 
brought the overall budget to almost twice what was initially 
proposed, which was a major concern.  However, these prob-
lems were able to be counteracted with a proposed plan that 
would shorten the length of the track.  The initial plan was 
to have a 21 mile long track, but was later shortened to 14 
miles to make room for the budget increase.  In the end this 
would be the finalized plan.  One other minor problem was 
the citizens concern for how loud the light rails would be.  
With this complaint brought to the committees attention a 
plan was put in place that would install dampeners along the 
tracks.  These dampeners would prove to be a realistic solu-
tion, decreasing the overall sound output by 40 percent.
 
Project Outcomes
Despite all the negative side effects listed, many positive out-
comes were brought to the forefront once the project was 
finished.  The impact Link Light Rail had and will continue to 
have on the environment is astonishing and it’s something 
that Columbus will have to look forward to.  In 2013 alone 
the city of Seattle saved more than 15 million gallons of gas.  
That amounts to a savings of over $11,000 yearly for the av-

erage driver if they were to rely on Link Light Rail instead of 
an everyday car.  The rail also helped unclutter Seattle’s high-
ways.  More than 28,000 cars have since been taken off the 
road due to the citizens increased rail use.  This has helped 
reduce greenhouse emissions in the area.  With a massive 
amount of cars now off the road, Seattle projected a green-
house emissions reduction equivalent to 145 million pounds 
of coal per year.  
 And perhaps the most important outcome for the 
city is the increasing possibility of urban growth along the 
tracks.  Now that a transit system is put in place the land 
near the tracks will be highly sought after.  Many businesses 
will want to be located near the line for marketing reasons 
and to build a wider customer base.  The track will essentially 
open up 14 miles worth unused land ready for companies to 
expand on.

Conclusions 
In conclusion I believe the Seattle Link Light Rail is a tem-
plate that Columbus can and should follow.  The benefits of 
a rail system far outweigh the negative side effects.  The only 
issues worth addressing would be the management of the 
budget and possible delays on the project, but we must be 
ready to encounter these issues in a timely manner.  Overall 
I believe Columbus would greatly benefit from a mass transit 
system like the Link Light Rail.  

LUKE GERKEN
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Norfolk Tide Light Rail
On the southern end of the Chesapeake Bay sit Norfolk and Virginia Beach, the 
second and first most populous cities in Virginia, respectively. While Norfolk 
itself only has a population of 246,392 in 96 square miles, it sits in the Hampton 
Roads metropolitan area which has a population of 1,707,369 in 526 square 
miles. The area is well-known for a substantial military presence in one of the 
world’s largest natural harbors and maintains a diverse economy. The area is 
defined by the mouth of the James, Elizabeth and Nansemond Rivers and 3 water 
crossings, one across the Chesapeake Bay, dominate the local transportation 
network. These crossings are all auto-oriented and are supplemented by ferry 
service as well.
In addition to the water and land connections in the area, residents are served by 
Norfolk International Airport, located northeast of Norfolk’s CBD and operated 
by the Norfolk Airport Authority. This airport served 3,299,728 passengers in 
2012. It is the primary public airport in the area, though it is dwarfed by the 
Oceana Naval Air Station in Virginia Beach. Norfolk International is not served 
by any fixed route bus service and the closest point is a mile and a half away. 
Oceana plays a significant role in the development patterns of that area and was 
influential in seeing new alignments put forward to allow for transit-supportive 
development along the corridor avoiding the protection zones of the airport.

Origins of Light Rail
As early as 1972, Norfolk and Virginia Beach discussed the possibility of a 
light rail project to link their two communities. Historically, these cities have 
had to rely largely on interstates serving buses and personal automobiles for 
any connectivity and a convenient stretch of abandoned railroad right of way 
provided the start of a proposal to improve the local transportation network. 
Discussions progressed and work was done to prepare the project for proposal to 
the Federal Transit Administration even going so far as to draft an Environmental 
Impact Statement for the project before Virginia Beach held a referendum on 
the effort and, in 1999, the project was turned down by 55% of the vote. As a 
result of this, the Virginia Beach City Council pulled their support and passed a 
resolution to avoid the topic for ten years.
This was a significant blow to the rail line, but Norfolk remained supportive 
and continued to marshal resources for it following a study to establish the 
minimum feasible operating length, which conveniently found that the 7.4 mile 
length from downtown Norfolk to the city limits would be a feasible route and 
so they re-drafted and submitted the project to the FTA. The new, much shorter 
alignment took the route from Fort Norfolk Medical Center in the central 
business district, east towards the downtown proper at MacArthur Square, 
then following I-264 along old Norfolk Southern right of way until it reaches the 
city limits at Newtown Road. The bulk of this route follows the Elizabeth River 
with the only water crossing at Broad Creek between the Ingleside and Military 
Highway stations.

Project Challenges
Throughout much of the project’s life, it has been an endeavor of Hampton 
Roads Transit which operates a number of public transportation services in the 
Chesapeake Bay area. Looking to expand from primarily bus-oriented services, 
the light rail project was their first major infrastructure investment. Luckily, the 
environment in Virginia is supportive of public transportation projects and the 
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Tide found itself on the radar for the Virginia Department 
of Rail and Public Transportation and received a place in 
the Commonwealth Transportation Board’s Six-Year Capital 
Improvement Plan. This allowed a great deal of state-level 
support for the development and enabled funding of studies 
and initial engineering work to be done in advance of FTA 
approval or any significant efforts to fund it.

Funding Strategy
As of 2007, HRT had a full-funding grant agreement in place 
from FTA and they broke ground officially in December. 
However, construction didn’t begin in earnest until the 
following year where it surged along in fits and spurts. As 
part of the agreement, HRT had submitted a schedule for 
completion that included the Tide being operational as of 
January 1, 2010. Fearing penalties from FTA, construction 
was pushed as quickly as possible to ensure the project 
reached the 2010 deadline. 

Challenges
Almost immediately, problems began to arise. HRT was not 
used to dealing with large construction projects and had 
no organizational structure to handle the oversight of the 
many contractors involved. As a result, when the contractors 
failed to keep up on their reporting obligations, HRT did 
not and, perhaps, could not follow up on them. This lack of 
organizational capacity also caused other problems slipping 
through the cracks. As soon as they started, it became 
apparent that they failed to notify utility providers of the 

relocations that would be necessary and failed to secure 
easements and access to construction sites prior to getting 
underway. These delays added up and became a substantial 
source of friction for the project.
Also, according to their revised plan for completion, the former 
HRT President had consistently poor handling contractor 
disputes. Several contractors refused to work with him as a 
result and there was a significant level of turnover for some 
jobs. As delays mounted, the project incurred additional costs 
in the form of temporary facilities constructed for the testing 
to try to complete certification in advance of completion and 
at the request of Norfolk State University, the maintenance 
facility constructed adjacent to their campus saw a significant 
redesign to turn the spartan structure into one more fitting 
of the surrounding environment. These complications are 
perhaps symptomatic of the lack of organizational capacity 
and were rectified when they missed the deadline to open 
by the beginning of 2010. As part of the fallout from this 
failure, the HRT President resigned and was ultimately 
replaced, triggering a restructuring of the organization, 
focusing on staff with experience in projects of this scale. 
Following this restructuring and some generous sources 
of additional funding, the Tide was open for business on 
August 19, 2011. In general, the Tide has been enormously 
successful, consistently maintaining 4,500-5000 riders daily 
when they projected 2900.
 

MICHAEL BICKLEY
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The Urban Construction Initiative is a state-level funding 
system to provide local polities with funds to build and 
maintain their roads. However, these funds have also 
been approved to go towards public transit projects and 
to secure bonds, allowing Norfolk to make use of these 
traditionally auto-oriented funds for their light-rail project. 
The Commonwealth Transportation Board also prioritized it 
highly enough that no special allocations were needed from 
the state assembly and it was incorporated into the state’s 
transportation budget.

Operations
In terms of operations, however, it is a regional effort. The 
entire HRT system utilizes the same fare payment system and 
tickets are purchased for any HRT service for $1.50 one-way. 
However, as a result of this practice, all fare revenue is pooled 
together and distributed to services according to funding 
guidelines. As a result, 11% of the operating costs of the Tide 
are covered by fares, despite ticket kiosks at Tide stations 
being some of the most active in the system. Recently, this 
has been altered somewhat to offer a ticket specific to the 
Tide but information on its efficacy is limited at this time. 
The remainder of the costs is split between the communities 
in the HRT network as they share the costs of any other HRT 
service. Though the Tide is currently exclusive to Norfolk, 
it is looking at expansions into a number of communities 
and is integrated into a much more option-rich plan in the 
Hampton Roads Regional Transit Vision Plan.

Economic Analysis
The final price tag was just under $318 million which was 
less than the $338 million they thought it would take as 
of 2010, but significantly more than the original proposal 
closer to $200 million. This is around $45 million per mile 
of track. Fortunately, the funding structure was very flexible 
to facilitate the enormous overrun. FTA initially authorized 
more money than it was expected to take which provided 
extra contingency funds. It also saw a significant slowdown 
just as the American Reinvestment and Recovery Act was 
being rolled out and saw some assistance due to that. The 
remaining balance was covered by the city of Norfolk issuing 
additional bonds. However, as a direct result, two city council 
positions, both HRT board members, lost re-election in 2010.
Overall, the Tide was funded from 3 sources. The largest was 
FTA’s New Starts program, which provided a $123 million 
grant for the endeavor. Federal dollars also came in the form 
of matching funds for the Surface Transportation Program, 
which was supplemented by state money as authorized by 
both the Commonwealth Transportation Board representing 
Virginia as a whole in addition to the Hampton Roads 
Metropolitan Planning Organization, representing the local 
interest. STP money totaled around $40 million. Finally, 
the city provided over $44 million in funding raised from 
municipal bonds, secured with Urban Construction Program 
funding.
This mixture of funds demonstrates the crucial nature of the 
state’s involvement and support of the project. 

Norfolk Tide Light Rail (Continued)
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Future Light Rail Plans 
Already well-underway is an extension to Virginia Beach’s 
oceanfront, as per the original proposal. Since the decade-
long moratorium expired, Virginia Beach has purchased 
the remaining right of way and the proposal is now to the 
Environmental Impact Statement stage in preparation for 
submitting to FTA for funding. Presently, the Newtown Road 
station at the border between the cities accounts for about 
40% of the riders on the Tide, believed to be primarily from 
Virginia Beach residents that would be better served if the 
line extended into the city. According to the vision plan, this 
is in the near horizon and targeted to be operating in around 
five years.
Also in progress, but not as far along, is an extension into 
the north of Norfolk to connect the CBD with Norfolk Naval 
Station. This is proposed in 2 stages: one from the CBD 
straight north by 2025 and a corridor from the eastern edge 
of the current Tide northwest by 2035. The western line 
would run through a dense section of the city, already well 
suited for what the vision plan deems to be good transit-
supportive development. The eastern line is projected on 
a longer timeline because the alignment would go through 
what is today an auto-dominated corridor that would require 
significant redevelopment to facilitate an effective light rail 
line.
A final proposed extension would run well to the south of 
Norfolk, connecting to a major commercial center. However, 
none of these extensions, nor do the existing bus routes, 
target the airport. This arises from the participatory way in 

MICHAEL BICKLEY

which HRT plans for its transportation network. To identify 
points of interest for future alignments, HRT facilitates 
public meetings which involve asking residents to place 
pins on places they want the alignment to serve. Norfolk 
International Airport received less than 5% of the pins in this 
exercise and was prioritized very low, two of the possible 
alignments include shuttle busses from the closest station to 
the airport, however these possibilities have not undergone 
technical evaluations. Integration with the airport in the 
foreseeable future seems to be a very low priority for both 
residents and HRT.

Conclusions
Ultimately, the Tide was a key piece of history for HRT and 
forced a number of hard lessons that might’ve been avoided 
otherwise. Many of these have been incorporated into their 
practices already. These range from small things such as the 
preference to develop cost elements in ranges instead of 
point costs and utilize new ridership forecasting systems in 
proposals after both the budget and ridership to larger scale 
things such as the need for regional cooperation in transit 
development and the technical challenges of operating a 
system of this scale. Public participation even has developed 
and features residents as key elements in the design process. 
All of these changes serve to make the HRT a stronger, more 
robust organization less likely to make the same mistakes 
they did constructing the Tide.
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Metropolitan Atlanta Rapid Transit Authority
Mayor Michael B. Coleman has expressed his intent to bring rail to Columbus 
and make the area a transit and transportation hub of Central Ohio and the 
Midwest. When it comes to transportation hubs, there is possibly none larger 
than Atlanta, Georgia. Atlanta is home to Hartsfield-Jackson International Airport, 
the busiest airport in the world, so there are lessons to be learned. Atlanta also 
claims a very mature system of rail transit that provides convenient service to a 
metropolitan statistical area of over 5 million people. While the Columbus MSA 
is not quite on that scale, a viable transit system that is comprehensive and 
multi-modal could help propel Columbus to new heights.
MARTA Background
MARTA, or the Metropolitan Atlanta Rapid Transit Authority, boasts a fairly 
mature mass transit system. Plans for rail began in the 1950s, however these 
plans did not come to fruition until some years later. The newly formed MARTA 
purchased the existing bus system from the Atlanta Transit system in 1972 for 
$12.9 million. Construction of MARTA’s rail line occurred throughout the 70s 
with its first line opening in 1979. Original plans called for a 53 mile network of 
rail. Today, however, there are 48.1 miles of track in Greater Atlanta.
 
The airport station and connection line to the central business district was 
constructed throughout the 80s, finally opening toward the end of the decade. 
Today, the Red and Gold lines both connect the CBD to Airport Station inside 
Hartsfield-Jackson’s terminal. MARTA’s combined rail lines see 190,000 
boardings daily with Airport Station being the second busiest station behind Five 
Points Station, the central hub that serves as a connection between all lines. The 
Red and Gold lines are essential to making the connection from the airport to 
downtown quick and affordable.
 
Cost of Construction
Original plans called for MARTA to construct 53 miles of rail over three phases 
with projected construction costs of $1.356 billion. The system was slated to 
cost over $25.5 million per mile of rail. This is based on project status as of 
1980. These numbers may not be as helpful as some others because of their 
age, but they are still useful in establishing some frame of reference. MARTA’s 
2011 plans for a line extension through the Clifton Corridor may be more useful 
in providing a more current cost model. This particular line is planned to be 8.3 
miles (with the exception of heavy rail transit, which is shorter) along a CSX rail 
right of way. A portion of the line would also pass through a tunnel. The three 
options being considered are Bus Rapid Transit, Light Rail Transit, and Heavy Rail 
Transit with each costing $105 mil per mile, $118.7 mil per mile, and $282.7 mil 
per mile respectively. These numbers give a better measure of potential costs of 
rail construction in Columbus.
 
Funding
The majority of MARTA’s funding comes from a 1% sales tax in the City of 
Atlanta, Fulton County, and DeKalb County. By law, 55% of these revenues 
must go toward operating expenses while 45% goes toward capital expenses to 
encourage the expansion of the MARTA rapid transit network. In 2013, MARTA 
boasted a farebox recovery ratio of 35.2%, a 2.9% increase from the previous 
year.
Unlike other major transit systems in America, MARTA does not receive any 
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funding from the state. While it is noteworthy that they 
are able operate without state funding, it does cause some 
problems. A fare hike and possible zone pricing is planned 
for 2015 to try and offset the lack of state funding. This is not 
the first time MARTA has been forced to raise fares in recent 
years, with the most recent coming in 2009 and 2011. While 
the previous hikes did help increase the farebox recovery 
ratio slightly, a dip in ridership around the same time also 
occurred.
 
Airport Connection
Being that Mayor Coleman is focus on rail being used to bring 
Port Columbus and Downtown Columbus, it is useful to know 
how a rail line can help people making that same connection 
in other cities. On paper, rail may not seem that much faster. 
A one way trip from Hartsfield-Jackson International Airport 
to Five Points Station (CBD) takes 17 minutes and includes 7 
stops along the way. According to google maps, it takes 16 
minutes to drive that same distance with no traffic. When 
it comes to Atlanta freeway driving, however, there is no 
such thing as “no traffic.” A real time google maps route 
with traffic taken into account at 8am can take as long as 45 
minutes for the same ten mile trip.
 
As far as cost goes, the Red and Gold lines are much more 
affordable. A one way trip on any of MARTA’s transit options 
costs a $2.50 fare. By comparison, a cab would cost anywhere 
from $23-$38 dollars, depending on the state of traffic. 
Likewise a rental car would be more expensive, costing 
$35.70/day for a compact rental car from Hertz.
 
The airport connection is vital for Atlanta. Hartsfield-Jackson 
is the busiest passenger and cargo airport in the world. More 
than 250,000 passengers pass through the airport daily, so 
a convenient connection to the central business district is 
of the utmost importance. And while Port Columbus does 
not see quite as much traffic, a good airport connection is 
important in Ohio’s capital as well.
 
When looking at census data from 2007, the importance of 
this strong connection can be found in the number of firms 
doing business in Columbus in Atlanta. In 2007, Columbus 
was home to 56,957 firms and new firms have joined the fold 
since the end of the Great Recession9. Atlanta, meanwhile, 
had roughly 6000 less firms at 50,9708. While Hartsfield-
Jackson is busier than Port Columbus, Columbus’s central 
business district is just as bustling with economic activity.

Rail as an Attraction
There has been a lot of talk in recent months about Columbus 
pursuing national political conventions from the Republican 
and Democratic Parties. However Columbus was not able to 
secure either of these for the upcoming conventions. One 
reason that was cited was a lack of viable transit options.
 
In contrast, Atlanta’s MARTA system was one of the highlights 
of the 1996 Summer Olympics. MARTA was the first transit 
system to ever be designated as the “Official Provider of 
Transportation” for centennial Olympic Games. Cleveland, 
who secured the Republican National Convention, also 
features a more comprehensive transit system that includes 
rail.
 
Population Comparison
The population statistics appear to make Atlanta and 
Columbus seem like apples and oranges. As shown in Table 
1, Columbus’s population is almost 375,000 residents higher, 
however the Atlanta Metropolitan Statistical Area – the 9th 
largest in the nation – has over 3.5 million more people than 
the Columbus MSA. The cities also differ significantly in Land 
Area with Columbus being the larger of the two.
 
Another interesting number is the sprawl index. Every year, 
Smart Growth America releases a study measuring sprawl in 
MSAs and metropolitan counties. They score the areas based 
on development density, land use mix, activity centering, 
and street accessibility. The scores are weighted equally 
and controlled for population with an average score of 100. 
This means any MSA with a score above 100 is considered 
compact while a score below 100 is considered sprawling.
 
Some may express concerns that the sprawling nature of 
Columbus’s development patterns might not support a 
light or heavy rail system. However MARTA is a heavily used 
system in an Atlanta MSA that scored a 41 on the sprawl 
index, the lowest of any MSA with over 1 million people. 
Furthermore, Atlanta and Columbus may seem more similar 
when their respective county sprawl scores are examined. 
Franklin County, OH scored 130 while Fulton County came 
in with a score of 127.4 For this reason, the state of sprawl 
in Columbus should not be concerning. However the smaller 
population of the Columbus MSA does raise some concerns 
about being able to support the system, but a rail transit 
system could serve as a catalyst for the continued growth of 
the area.

LEVI KOEHL
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Charlotte LYNX Light Rail Transit
The light rail train in Charlotte, NC is called the LYNX Blue Line. It extends 9.6 
miles from the Central Business District in the City of Charlotte, locally known 
as Uptown, to the Southend neighborhood. The entire length of the trip takes 
approximately 28 minutes with a frequency of 15 to 30 minutes and a span of 
5:30 a.m. to 12:30 a.m. LYNX opened in late November of 2007 with an average 
weekday ridership of around 12,000, which was 19% higher than projected. As 
of 2012 LYNX had increased weekday ridership to around 15,000, though this 
may have decreased slightly from 2011, when the average weekday ridership 
was reported at 15,474. The cost for the project was $462.75 million, or $48.2 
million per mile of the light rail.

Light Rail Fares
The LYNX Blue Line is operated by the Charlotte Area Transit System (CATS), 
and uses the same fare as the CATS bus service. For a one-way local ticket for 
adults, the fare is $2.20, while youth and senior tickets are $1.10. This price 
is a result of a fare increase in July 2014 from $2.00 for adults and $1.00 for 
youth and seniors. Tickets for LYNX are sold at the Charlotte Transit Center as 
well as in Ticket Vending Machines located at each station. Tickets can also be 
pre-purchased online, and then picked up at the transit center or mailed to a 
shipping address for a fee. CATS tickets are universal and can be used across the 
CATS transit system, including on light rail and CATS buses. The only difference 
is how the tickets are processed. On CATS buses, tickets are fed directly into the 
farebox, while LYNX runs on a proof of purchase model.

Historical Background
The historical context for why citizens of Charlotte decided to build a light rail 
train in their city goes back to the 1990s. During that decade the City of Charlotte 
experienced extreme rapid growth that caused residents to be concerned about 
the future development of Charlotte. From 1990 to 2000, Charlotte saw their 
banks grow, professional sports teams arrive, and their population increase by 
36.6%. This resulted in both economic growth as well as increased suburban 
sprawl. A 2010 study from the University of North Carolina found that in the 
nine years from 1985 to 1996 the land classified as “developed” in Mecklenburg 
County increased from 18.1% to 41.1%.

In response to these changes, citizens of Charlotte began to adopt “Smart 
Growth” policies for shaping their city in a more sustainable way. In 1994 the 
City of Charlotte adopted the “Centers and Corridors” development framework 
as their “overarching  policy for organizing and guiding growth and development 
within the City of Charlotte”. From that framework, Charlotte then developed 
the “2025 Integrated Transit/Land Use Plan” in 1998. This plan included 
recommendations for transit-orientated development and increased modes of 
alternative transportation, including light rail. Funding for these improvements 
were voted on that same year, and residents of Macklenburg County approved 
a levy for a half-cent sales tax.

From that point on, the City of Charlotte and the County of Mecklenburg worked 
towards controlling sprawl and encouraging transit-oriented development, as 
well as increasing and building new transit. In 1998 the half-cent sales tax went 
towards a Major Investment Study establishing light rail as the locally preferred 
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alternative in the City of Charlotte. The sales tax also went 
towards establishing the Metropolitan Transit Commission in 
1999, which went on to merge with Charlotte Transit in 2000 
to create the now existing Charlotte Area Transit System 
(CATS). CATS went on to play a vital role in improving transit 
in the city, both by improving bus service from when it was 
provided by Charlotte Transit, as well as taking on the role of 
implementing light rail in the City of Charlotte.

Origins of Light Rail
The implementation of LYNX in the City of Charlotte involved 
several processes at the local, state, and federal level. In 
2000, the Federal Transit Administration (FTA) approved 
the South Corridor Light Rail project (SCLR) for preliminary 
engineering, and in 2002 CATS issued a Draft Environmental 
Impact Statement for the project. The following year, the 
project was approved for entry into a final decision by the 
FTA. $30.6 million was appropriated by the U.S. Congress as 
part of the New Starts funds.

Light Rail Setbacks
In 2003 the project timeline placed the opening date for 
2005, and the capital cost at $385.9 million, with New Starts 
funding $193 million, or 50% of the capital costs. In reality, 
LYNX opened two years behind schedule, in late November 
of 2007, and $76.85 million over budget, at $462.75 million.
The LYNX Blue Line does not travel to the Charlotte Douglass 
International Airport. In order to accommodate demand 
for airport transportation, CATS implemented the Sprinter 
bus, a branded bus which runs from Uptown to the airport 
every 20 to 30 minutes from 6 a.m. to 12 a.m. Along the 
route, the Sprinter bus stops at restaurants, shopping, and 
hotels. The bus is fitted with wider aisles and a luggage rack 
to accommodate passengers traveling to or from the airport. 
There are also some Sprinter bus stops equipped with digital 
signs that read real-time information for where the Sprinter 
bus is along its route 

City Comparison
Charlotte, NC shares many of the same traits as Columbus, 
OH, which make Charlotte a comparable case study for 
the implementation of light rail in Columbus. Between the 

transit systems that run in each city, CATS runs 73 fixed bus 
routes, while the transit system in Columbus, the Central 
Ohio Transit Authority (COTA), runs 69 fixed bus routes. As 
recently as two months ago, the one-way ticket fare was 
equal across the two cities, at $2.00 for an adult ticket, while 
the current fares differ by $0.20. Both CATS and COTA are 
partially publicly funded through local sales taxes equaling ½ 
percent. This sales tax is part of a total sales tax; in Charlotte 
it is 7.25%, and in Columbus it is 7.5%.
 Another similarity between the two cities is in 
population and density. According to the 2010 census 
data, the population of Charlotte was 731,424 people, 
while Columbus was 787,033 people (Figure 4). In terms of 
density, the land area for Charlotte was 297.68 square miles, 
with 2,457 people per square mile, while the land area for 
Columbus was 217.17, with 3,624 people per square mile. 
Within that population, the median household income for 
Charlotte was $52,916 while the median household income 
for Columbus was $43,992.

Conclusions
In most ways, the two cities are comparable in terms of 
transit systems and population, which can allow Charlotte 
to be a reasonable model for Columbus. However, the 
small differences between the two cities point to some 
advantages and disadvantages Columbus might be facing in 
implementing their own light rail train.

While Charlotte’s population was less than an 8% difference 
from Columbus’ population, the population density in 
Columbus is 32% higher. This could mean that light rail in 
Columbus could experience higher ridership, solely based 
on how many more people could be in proximity to the 
light rail train. Another difference is in median income, with 
Columbus’ median income being about 20% lower than 
Charlotte’s median income. As a disadvantage, this could 
mean that residents in Columbus would be less likely to 
want to publicly fund a new rail project. As an advantage, 
this could mean that more people in Columbus would be 
willing to save money by switching from driving a personal 
automobile to riding a light rail system, allowing them to 
travel in an entirely new way.

JEVONNA MORRIS
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Phoenix METRO
The Phoenix Metro, a 20 mile light rail line that services 28 stations across the 
Phoenix metropolitan area, is a relatively new public transportation system that 
has received mixed reviews since its opening.  Valley Metro’s newest and most 
complex addition to the city bears the difficult task of surviving as high-mainte-
nance transportation system in a sprawl city full of people who may be plenty 
happy already driving their own cars.  The geography, layout, and political cli-
mate of Phoenix, Arizona all vary greatly from those of Columbus, but because 
it is in service of the country’s 6th most populous city, the Metro is nonetheless 
an excellent example to learn from as we move forward in the planning phase 
for a local light rail system.

History
In 1993, Phoenix’s Regional Public Transportation Authority chose Valley Metro 
as the body under which all public transportation would be unified and rebrand-
ed.  All existing buses, vanpools, and dial-a-ride vehicles were repainted and 
adorned with Valley Metro’s green and purple logo.  Over the years, various 
local and regional sales taxes were approved by voters to go towards the re-
vitalization and expansion of the Phoenix public transportation system.  For a 
decade those funds were used to maintain the city bus system while a majority 
of it was saved up in anticipation of a light rail system.  Numerous plans were 
proposed and rejected for cost and feasibility concerns until the year 2000 when 
an old plan from 1989 was reintroduced and passed by voters along with a new 
.5 cent sales tax to help fund it.  Construction on the system began in March of 
2005 and began operations on the 27th of December, 2008.
Specifications
 Today the light rail still consists only of the original 20 miles and 28 sta-
tions spread across Phoenix and two cities to the southeast, Tempe and Mesa.  
These first 20 miles costs a total of $1.4 billion to construct, equaling about 
$70 million per mile.  The vehicles are rated for a speed of 55mph but travel at 
an average speed of 35mph.  Including stop times, one of the fifty vehicles can 
complete the entire 20 mile trip in 65 minutes.  Each vehicle is ADA accessible, 
as are the station platforms, and can seat 66 passengers, carry 175 sitting and 
standing comfortably, and has a maximum capacity of 226 individuals.  The av-
erage weekday ridership for the 2013 fiscal year was 44,000, making it the 12th 
busiest light rail system in the country.  Many stations accommodate transfer 
to other forms of Valley Metro public transportation and 9 of those have park-
and-ride systems that provide a total of 3,600 parking spaces for commuters.  
The light rail runs 365 days a year for 20 hours a day and extended hours on the 
weekends.  Trains arrive every 12 minutes during peak hours, and once every 
20 minutes outside of that.  The whole system is powered by a 750v overhead 
cable.  A train can make the trip from downtown Phoenix to the Phoenix Sky 
Harbor International Airport shuttle service station in 15 minutes.  Four bike 
racks inside each train and bike racks at park-and-ride stations help accommo-
date commuters who choose not to be automobile dependent.

Costs and Funding
Sources for the $1.4 billion in funding necessary to construct the starter line 
include a $587 million federal New Starts grant, $566 million from the cities 
serviced, $199 million from the county sales tax called Proposition 400, and 
$59 million in federal money required to be put toward ensuring the system’s 
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adherence to the Clean Air Act.  Ongoing costs of operation 
equaled $28.7 million in 2013, 45% of which was covered by 
fare revenue.  The remaining 55% is almost entirely covered 
by sales tax revenue and federal subsidies.  Standard fare for 
all forms of Valley Metro public transportation is $2.00 for 
a one way trip and $4.00 for a day pass. There are deals for 
passes that cover weeks and months at a time and, as is typi-
cal for any public transportation system, discounts for youth, 
the elderly, disabled persons, and Medicare card holders are 
available.  The Metro has made it a priority to hasten the 
process of loading and unloading passengers at stops, and as 
a result riders have found it is very simple to hop on a vehi-
cle and successfully exit at their desired stop without having 
paid for a ticket at all.  The effect this has on the system’s fare 
revenue is currently unknown, but it is not the only financial 
issue that Valley Metro faces at the moment.  Transit 2000, 
the .5 cent Phoenix sales tax that continually helps cover the 
costs of operation, is set to end in 2020.  By its end it will 
have come up $1 billion short of original projections because 
of the recession, and plans to extend it are receiving a wor-
rying amount of opposition, making the future of the Metro 
unclear.

Future Expansion and its Obstacles
Valley Metro’s plan for the light rail system expects it to 
achieve 60 miles of routes by the end of the final construc-
tion phase in 2034.  These new lines would undoubtedly 
resolve complaints that the current line is not far-reaching 
enough to be useful, but whether or not Valley Metro can 
gather funds to make these plans a reality is questionable.  
The expiration and potential extension of the Transit 2000 
sales tax could make or break the entire project, possibly 
leaving Phoenix with an insufficient Metro that has already 
had billions of dollars poured into it.
 The shortcomings of the Transit 2000 sales tax since 
the recession has been troubling to those who wish to have 
light rail extended into their area of the city.  Most proposed 
extensions entered the planning phase soon after the Met-
ro opened for business, only to get delayed multiple times 
for funding reasons.  The Phoenix metropolitan area has be-
come extremely sprawled over the past few decades.  The 
city’s streets are wide and its freeways are infamous for the 
amount of traffic they are capable of handling without be-
coming congested.  Not only does the Metro have to com-
pete with these high quality roadways that are well-suited 
for private automobile traffic, but new Metro lines have to 
extend exceptionally far to reach each new cluster of com-
muters and justify the effort and tremendous amount of 
money being put into it.

Public Reception
Valley Metro’s light rail system seems to be a “love it or hate 
it” type of service.  Many applaud its affordability and the 
very fact that exists and in turn does a good job of reducing 
the automobile dependency in such a sprawled city, while 
others chastise it for being slow and overcrowded.  An explo-
ration of the light rail system’s reviews on various websites 
shows that negative reviews are for the most part nothing 
more than politically charged grievances with the Transit 
2000 sales tax or complaints about riders feeling uncomfort-
able riding a line that travels through low income areas, even 
though those are obviously the parts of the city most in need 
of affordable public transit.  Many who complain about the 
Transit 2000 sales tax point to the fact that Metro security is 
very poor, and that fare revenue would cover a much larger 
percent of the operating costs if it were not so easy to sneak 
on and off of the trains without paying for a ticket.  

Conclusions
Despite reviews of the system being strongly polarized, 
sources show that most riders agree the light rail is far su-
perior to Valley Metro’s other services, especially the bus 
system.  Valley Metro employees staged two strikes within 
an 18 month period in 2012 and 2013 in response to the 
company trying to undermine their union leaders.  Those 10 
days without any running public transportation did residents 
of the city no more favors than it did the reputation of Valley 
Metro, and commuters who rely entirely on light rail to get 
to work were left with a strong resentment for everything 
Valley Metro related.
 The Phoenix Metro has its positives and negatives 
and is the source of much controversy and political tension 
just like any major project a city undertakes, but it seems 
like it has been worth the money and effort it has required.  
Those who ride the Metro regularly do so devotedly, and 
many rely on it as their main mode of transportation.  It has 
accomplished the impressive task of becoming the 12th bus-
iest light rail system in the country despite being located in 
one of the most automobile dependent major cities in Amer-
ica.  44,000 riders a day is a number that can’t be ignored, no 
matter how hard the opposition tries.  Even if Valley Metro 
never accumulates the funds necessary to construct every 
line proposed in the original plan, the main line will continue 
to transport millions of riders a year to and from the urban 
core.  Development oriented around the most popular stops 
could be the catalyst for densification that Phoenix needs to 
help slow the effects of sprawl.  Since its maiden voyage in 
2008, the Metro has become a part of the city that is too es-
sential to abandon now, and will continue to meet the needs 
of Phoenicians one way or another.

STEVE ORANGE

93 | Appendix



Minneapolis METRO
When thinking of Minneapolis, most people think of the “Twin Cities”, snow, 
and the several professional sports teams.  While all of those things are indeed 
things that are linked to the city, there is one up-and-coming thing that the city 
may be known by more and more as time goes on.  The light rail and bus rap-
id-transit system, better known as the METRO, is a young and rapidly developing 
transportation system servicing parts of the greater Minneapolis-St. Paul area.
 
METRO Background
When examining the METRO, it is not found to be very unique.  Just the name 
itself is unoriginal, and is commonly found in other well-known cities around 
the world.  The system itself really only has one semi-unique factor about it, the 
fact that it runs 24 hours a day.  Even then, there are at least 5 other systems 
that also make that claim.  What the METRO system can boast about, however, 
is that it works.
 
History
The beginning of the story of how the METRO came to be is not unlike some 
Midwestern cities.  Minneapolis had an extensive network of streetcars up 
through the 1950’s that prospered until the introduction of buses.  Some people 
blame the automobile industry for purposefully sabotaging the streetcar indus-
try (Google the GM Streetcar Conspiracy or Great American Streetcar Scandal), 
but that is a discussion better left for another day.
 Between the 1950’s and 1970’s, the city was content with meeting the 
status quo and the bus system was the system that worked.  However, it was 
during the 1970’s that a push for a streetcar or other rail system came to the 
surface because of the increase in automobile traffic and the congestion that 
came with it.  Several attempts were made to come up with a new system, but 
they were promptly shut down by the government.  It wasn’t until the mid-
1990’s that any ideas gained significant traction, because there was significant 
funding available from the Federal government.  Funding, along with abundant 
land that was left over from a failed expressway project in the 1960’s made it 
an easy and attractive project.  A decade-old report put out by the Minnesota 
Department of Transportation even supported the decision for a light rail line by 
saying that it had the least environmental impact than any other mode.
 
Modern Light Rail in Minneapolis
Approval and funding for the first light rail line for the city of Minneapolis hap-
pened in 1999.  After final planning, construction of the line started in January 
of 2001.  This line, named the “Hiawatha Line” for the street that it ran along, 
opened for service in June of 2004.  It was later renamed the “Blue Line” after 
a “Green Line” was added in 2014, and a “Red Line” bus rapid transit (BRT) line 
in 2013.  An “Orange Line” BRT is planned to open in 2019, and extensions to all 
existing lines are in the works as well.  For the scope of this study, only the Blue 
Line will be examined.

Funding 
The original estimated budget to construct the Blue Line was valued at approx-
imately $400 million.  At the end of planning, an updated cost came out to 
$598.5 million.  However, when it was all said and done, the entire installation 
of the Blue Line cost a total of $713.2 million.
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 With the original construction of 12 miles of track, 
the cost per mile of track (including costs such as infrastruc-
ture improvements and station construction) comes out to 
be $59.6 million per mile.
 
Ridership
Having a new light rail system is nice and everything, but 
what about ridership?  When the plans were approved in 
2000, the expected average daily ridership was 24,800 rides 
by the year 2020.  That number was exceeded by 65%.  Ac-
cording to the American Public Transportation Association, 
ridership peaked in 2012 with an average of 35,000 daily 
rides, and the latest reports show an average of 24,600 daily 
rides.  Although still above the projections for the original 
plans, ridership has not steadily increased, instead following 
a bell shaped curve.  The Blue line accounts for 13% of the 
total ridership of the entire METRO system.  The line also 
services the Minneapolis-St. Paul International Airport that 
had 33,897,335 passengers and 431,418 flights.  
 Numbers are neat to look at, but it doesn’t help the 
average rider on an average day.  The purpose of looking at 
the METRO is to relate it to Columbus and linking the central 
business district (CBD) with the airport.  In this case the Blue 
Line does exactly that, and more.  On the METRO webpage, 
there is an interactive map and a trip planner that allows cus-
tomers to plan out their trip ahead of time to estimate arrival 
and departure times, travel times, and cost.  

For this specific trip, the constraints are as follows:
 Weekday
 Peak time
 From Target Field (West end of CBD)
 To Terminal 1 (first stop of the airport)

Using these constraints, the trip would cost $2.25 which is 
the most expensive a ride can be at any time.  The trip would 
also take approximately 26 minutes.  Using the same con-
straints, Google Maps showed that the trip would take ap-
proximately 47 minutes.  Compare that with the automobile 
route which Google says will take about 30 minutes.
 

Conclusions
To put in plainly, the METRO Blue Line is a system that works.  
It is not the most aesthetically pleasing system, nor does it 
have the most amenities.  It is a system without controversy 
and one major issue that has been solved (ice in the airport 
tunnels).  It was over-budget but completed early.  METRO 
Transit has a user-friendly web page with helpful informa-
tion, a Facebook page, Twitter, Istagram, Flickr, and even a 
YouTube page that has videos that allow you to ride a line 
from one end to the other looking out the front and side 
of the cars.  It is a diverse system that connects customers 
with multi-modal transportation.  The city of Columbus has a 
lot that it can take from this system, but it should look else-
where if it is looking for problems.

AARON SMITH
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Houston METRORail
The Houston light rail, or “METRORail” was initially opened in 2004, at a cost 
of $322 million for 7.5 miles, or $43 million per mile, entirely at the expense 
of the city of Houston.4  Construction on the first line, now known as the red 
line, began in 2001, after years of debate and fighting over its construction.1 In 
2009, the Federal Transit Association gave the city of Houston a grant for $900 
million,half of which was put into the building of a northward extension of the 
METRORail’s red line, with the other half going to a new southeastern “purple” 
line.6  Construction immediately began on the expansion of the Red line to the 
North.  After delaying the opening date for the rail multiple times, the line actu-
ally opened ahead of the predicted date, on December 21, 2013. There are cur-
rently 2 additional lines scheduled to open this fall, and 2 more lines planned on 
being constructed.7  Currently, it costs $1.25 for a one way trip on the METRO-
Rail.  This cost is competitive or cheaper than every other light rail in U.S. cities.

Challenges
Despite the large investment in a light rail for Houston on both the city and na-
tional scale, the METRORail has a disappointing rate of ridership. Houston has 
the 4th largest population of any city in the United States, at 2,200,000 people, 
but has the 14th most popular light rail in the country, only having on average 
36, 199 people per day on its line.4 This disparity in number shows that the 
planning of this line by the city of Houston must be flawed in some way, or there 
would be a higher proportion of people riding on its lines compared to other 
cities in the U.S..
 The biggest issue that the line has is where it was constructed.  Not only 
does the line not connect to the airport, which would get a large amount of use 
from both people living in Houston and those who are visiting, but it doesn’t 
connect to Southwest Houston.  Southwest Houston is an area of the city that 
is populated mainly by people of lower-income, who could clearly benefit from 
having access to a rail.  A rail would provide people in this area with more em-
ployment opportunities, which could in turn lead to a decrease in crime in the 
top area for crime in all of Houston.6  According to Google Maps, it would cur-
rently take over an hour to get from Sharpstown (one of the worst areas in 
southwest Houston that is close to the middle of the area) to downtown Hous-
ton via public transportation.  Even worse, it would take over two and a half 
hours to get from Sharpstown to the George Bush Intercontinental Airport.  If a 
METRORail line was extended to either, or both, of these locations in Houston, it 
would not only benefit those who love in Houston, by increasing their mobility, 
but would also benefit the city, by bringing in more tax revenue, and making the 
city more attractive to live in and visit.

City Area Coverage
Surprisingly, neither of the rail lines that are currently being constructed head to 
the southwest of Houston at all.  The green line, which should be opening next, 
is headed to the East of Houston towards, according to the metrorail’s website 
“a variety of downtown entertainment and business destinations” 2  The idea 
behind this is probably to add more attractions to get people to ride the MET-
RORail.  The flaw in this logic is that while they are adding more reasons for peo-
ple to ride the light rail, they aren’t making it more widely accessible, which ap-
pears to be the reason behind low ridership on their lines.  Clearly, the majority 
of people who have easy access to the line use other forms of transportation; so 
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adding more places that they won’t go on the line is a waste 
of money.  The focus after the initial red line should have 
been to outlying neighborhoods, especially those who are 
full of people without access to person vehicles, and need 
transportation to jobs, or school.  This would be the best way 
to drastically increase usage numbers.

Expansion Plans
The other line that is being currently worked on and is slated 
to open after the extension to the red line and the new green 
line is the purple line, which will extend to the southeast.  
This line will eventually allow a whole new demographic to 
have access to the METRORail, university students.  This spur 
will allow students of both the university of Houston and Tex-
as Southern University, with 41,000 and 10,000 students re-
spectively,  to access the line.  These 53,000 people will then 
have access to the red line, which give them the ability to go 
to a large portion of the central business district of Houston.  
When this addition opens, there should be a notable jump in 
ridership rates.  Students are a demographic that can really 
benefit from having access to a light rail, which is something 
that we should be considering when looking at our plan for 
Columbus.

Additional Challenges
After looking at all of the facts and plans for the Houston 
METRORail, the thing that I really notice is lack of lines to the 
George Bush International Airport, either built or in the pro-
cess of being built, or even being planned.  To me, it seems 
like a no brainer to have one of the first lines of a light rail in 
a major city to go to it’s airport, especially when the city is 
the fourth largest in the country, and the airport is the tenth 
most busy in the entire continent.  Houston is one of the fast-
est growing job markets in the U.S., and has a booming econ-
omy.  Additional airport transit would only serve to increase 
this, allowing for people to more easily travel to and from 
the city for business.  It would also make Houston a more 
attractive place to host events, anything from a conference 
to the superbowl, as people would be able to fly in and get 

to a location more quickly.  Houston is sacrificing a significant 
amount of potential money by neglecting it’s airport, which 
is something that should be considered when constructing 
our ideas for Columbus.

Conclusions
Through looking at the issues that the Houston METRORail 
has, there are some warnings of things that we can avoid in 
our proposal for a rail line in Columbus.  Most importantly, it 
is very important that our proposed line not only connects to 
major attractions in the downtown area, but also connects to 
where people live.  If people are already driving downtown 
to get on a train, most of them won’t see a reason to even 
use it and keep driving to their destination.  This is incredibly 
key if there is a connection to the airport, as we are planning 
on doing.  If people have to drive from outside the city to the 
central business district, then get on a train that takes them 
out of the city, the system will see little use.  It is still import-
ant to connect to the downtown for those who are coming 
in to visit or work in the city, but having stops around where 
people from Columbus live will drastically increase the usage 
of this train.  The key is to find a balance between having 
enough stops to make it useful for the whole city, while still 
keeping it quick and efficient, which is where Houston has 
gone wrong with their project.
 Houstons problems all start with the planning, or 
lack there of, that went into their rail.  the first part of the red 
line opened so fast, there’s no way that they did adequate 
research for where they should put in the line.  They sacri-
ficed quality for speed, and now have to fix it retroactively, 
by changing around their original plans to really serve the 
city, which will end up costing them more in the long run.  As 
planners and parts of the team put in charge of a potential 
rail site in Columbus, the biggest lesson we can learn from 
Houston is to take the time to plan something that is the best 
solution possible for the city.  Taking time may cause issues 
in the current, but by the time the rail actually opens, it will 
have paid off to have a thorough and well researched plan.

ALEX SWIFT
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Portland TRI MET
In 1997 a privately owned company named Bechtel Enterprises had proposed a 
plan to design and build a rail extension that would connect Portland, Oregon’s 
light rail system to the Portland International Airport. Bechtel Enterprises would 
contribute a quarter of the projects funding in exchange for development rights 
for a 120 acre mixed-use commercial site near the airport. They named this 
extension the MAX Red Line. The MAX Red Line extension is 5.5 miles long 
connecting the Gateway Station to the Airport Station. The Gateway station was 
chosen as the start of the extension due to its great bus service connections. The 
extension connects to the South end of the airport terminal so that it is located 
next to the baggage claim to provide convenience for passengers. The total cost 
of this development was 125 million dollars, which is about 22.7 million dollars 
a mile. The MAX Red Line was funded through a public/private partnership 
with Bechtel Enterprises contributing 28.2 million dollars, the City of Portland 
contributing 23 million dollars, the Port of Portland contributing 28.3 million 
dollars, and TriMet contributing 45.5 million dollars.

Economic Impact
The arrival of the TriMet MAX system in Portland has had great economic 
impacts on the city’s economy. Alex Smith from Transit Columbus noted in 
his presentation that more than 8 billion dollars in development has occurred 
within walking distance of MAX. In an article I found titled, “TriMet helps fuel 
the Portland Metro area economy” the author states that TriMet has estimated 
that 13.6 billion dollars worth of development has occurred around the stations 
(Portland Transport). This data shows the development of a light rail system 
could help to stimulate a city’s economy in many ways such as helping to provide 
jobs and businesses to the local community.

Routr Details  
In 1999, construction on the MAX Red Line began and officially opened on 
September 10, 2001. The Red Line shares 20 miles of tracks and stations with 
the MAX Blue Line making the entire length of the line 25.5 miles long. The 
MAX Red Line stops approximately every 15 minutes during peak hours and 
approximately 35 minutes during morning and night time service. It takes about 
38 minutes to travel from downtown Portland (Beaverton Transit Center) to the 
Portland International Airport (Airport MAX).  Below is a map of the TriMet Max 
Light Rail system. The MAX Red Line runs from Beaverton Station to the Airport 
starting at 3:30am until 11:08pm which directly correlates with the airport’s 
flight times which are from 5am until midnight allowing passengers a way to 
travel with ease.  It is also an economic way to travel, with a one-way ticket from 
Beaverton Station to the Airport costing $2.50 for Adults ages 18-64, $1.25 for 
youth and $1.00 for honored citizens (MAX Red Line).

Line Outcomes
Within the first 10 months of operation the ridership had topped three million. 
From 2007 to 2012 the MAX Red Line had hit its peak of ridership at more than 
eight million riders annually (Airport MAX). In conjunction with high ridership 
for the Red line, 14.6 million passengers flew out of the Portland International 
Airport in 2007 and 14.4 million passengers in 2012 (Portland Tribune). Port 
Columbus International Airport receives over 6 million passengers per year 
according to data from Port Columbus.  An average of 3,200 people got on 
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and off at the Portland International Airport daily in 2012 
(Airport MAX).  With over 39,000 people using the airport 
every day, roughly ten percent of those people used the 
MAX Red Line. Portland, Oregon’s population in 2013 was 
609,456 people and Columbus, Ohio’s population in 2013 
was 822,553 (Census). These numbers show that Columbus 
is a slightly larger city than Portland and has the potential to 
better sustain a light rail system. Columbus has a significantly 
lower number of passengers at 6 million passengers per year 
compared to Portland’s 14.5 million passengers per year. 
This comparison shows that although Columbus has a higher 
population than Portland, there is not as high of a demand 
for air travel and therefore not justifying an expenditure on 
light rail connecting the airport to downtown Columbus.

Challenges 
With great successes come many mistakes that can be 
learned from. While the TriMet MAX rail system has shown 
to be a greater form of transportation, in 2013 the ridership 
on the rail system dipped 6.1 percent and there were about 
38.4 million trips taken (Katu). According to TriMet the 
reason their ridership has dipped is due to the end of the 
Great Recession. Since gas prices are slowly decreasing, more 
people can afford to drive their own cars. I believe many 
factors play into the lower ridership. One reason for lower 
ridership may be due to a budget cut the TriMet experienced 
in 2012. As part of the budget cut, TriMet had done away with 
“free rail zones” which was a program they set up in which 
downtown Portland and the Lloyd district had the ability to 
ride without paying a fare. TriMet also increased fare rates 
by $0.25, eliminated transfers and added a day pass, sold 
ads on their website and by phone, charged for parking at 
the most used park and ride locations, and made some cuts 
within their bus system (“Cut the Budget”). With higher fares 
and a loss of “free rail zones” I can see how many people may 
be deterred from riding the MAX light rail system. A second 
reason for lower ridership may be due to user discomfort. By 
reading user comments on various articles, I have found that 
many people are finding issues with safety, maintenance, 

and efficiency of the MAX Red Line. A few people mentioned 
that they would like to see more police officers on the rails 
because many of the stations are not well lit at night time 
and many people traveling to or from the airport have 
luggage that can become an easy target for robbery. Many 
people were also frustrated with how slow the MAX Red 
Line ran because it shares tracks with the MAX Blue Line and 
there are too many stations and stops that cause congestion. 
Another reason for lower ridership may be due to the lack 
of maintenance on the tracks. TriMet MAX has had many 
issues in this past year with train derailments and their steel 
bridge switch getting stuck and causing trains to be late by 
more than 30 minutes (TriMet MAX riders). It is important to 
not only address successes in this system but also to address 
issues and problems in order to build on what the MAX Red 
Line has already accomplished.

Conclusions
Portland, Oregon has been successful in creating a multi-
modal network of transportation options that impact the 
economy of Portland positively. The creation of many jobs 
and businesses around the stations are directly attributed 
to the construction of the light rail system. With Portland’s 
large volume of airline passengers, the light rail system 
is more easily sustained by the constant influx of said 
passengers. Looking at data collected from Columbus, Ohio, 
the number of airline passengers are significantly less than 
that of Portland. This presents a rather difficult problem 
to overcome, how can a light rail system be sustained in 
Columbus with less than half of the traffic that Portland has? 
As discussed earlier with improving economic conditions, 
Portland has seen its ridership dip 6.1 percent and has 
struggled to maintain funding to improve a relatively older 
rail system. In considering bringing a light rail system to 
Columbus, we must first consider the best location that will 
service a majority of the population. With the lower airline 
traffic, a light rail system from the airport to downtown may 
not be the best location for such a costly infrastructure.

AUBREY WILSON
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PROJECT MEDIA
Midterm Presentation
Our midterm presentation of our researched material up to the semester’s half-
way point was held on Friday, October 24, 2014 in the Scioto Room at the Mid-
Ohio Regional Planning Commission office. Audience members comprised of 
almost 25 representatives from MORPC, the City of Columbus, Port Columbus 
International Airport, the US Railcar Company, Transit Columbus, Experience Co-
lumbus, Grandview Heights, and other stakeholders. Each member of the class 
summarized their contributions to the project so far. The hour-long delivery be-
gan with an introduction by Professor Chad Gibson emphasizing that we would 
be presenting a shortened version of our work and that expansion in each area 
of the presentation is inevitable and available for further discussion. As a class 
we proceeded to outline our ideas for the future of Columbus’ transportation 
system. Our recommendations were supported by the research we performed 
to arrive at what we thought were the best educated ideas we could offer.

Each audience member was given the opportunity to ask questions and offer 
suggestions or insight toward our work. The public discussion format allowed 
for the group conversation to be full of helpful communication. Each represen-
tative gave rise to issues that surrounded their respective area of interest and 
aided in our creation of a list of items that needed initial attention or further 
expansion. Jolene Molitoris, President of the US Railcar Company, began the 
conversation with suggestions on natural gas powered train cars and a potential 
collaboration with COTA. She also proposed that a conversation with the Federal 
Transit Administration would be invaluable as a research aid. Other conversation 
points raised the issues of gaining public interest in this project, comparing road 
and train construction - perhaps, the labor intensity, per mile costs, required 
materials and length of project time - and environmental impacts of such a sys-
tem. A tangible number of vehicles removed from Columbus highways may offer 
the initial traction that would gain civic support when drivers are able to easily 
visualize a direct benefit from their investment. Expansions of concepts such as 
specific timing of routes, regional employment centers as connections, ridership 
projections and studying methods of peer cities as an example of what creates 
a successful system were also mentioned. A focus on transit oriented develop-
ments and garnering a growth in visitors to the central business district should 
also be a primary target of our research. Discussion also included the further 
exploration of public-private partnerships, encouraging project buy-in from the 
baby boomer population and highlighting our extensive survey results.
 
In the remaining weeks of the semester we continued to gather helpful informa-
tion that would progress our ideas into a uniform proposal for Columbus’ future 
transportation system. We took all of the suggestions to heart and tried our 
best to address any waiting loose ends. It is inevitable that with such expanse 
as this project has, there will be discussion-worthy items that forego sufficient 
class research due to time restraints. However, we do our best to listen to each 
constructive comment regarding our work and take very seriously the weight 
that each suggestion carries. This is why we feel so lucky to have been given the 
opportunity to express our ideas in front of such an informative audience who 
understands the challenges we face as a group before we created a final docu-
ment. Their reviews of our investigations help us to further our project and learn 
more as we continue to draft a plan that will help Columbus become a city with 
a world class public transportation system.
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Contact Chad D. Gibson, AICP 
Title Associated Faculty, The Ohio State 

University 
Cell 740-857-1401 

Email gibson.207@osu.edu 
Website ColumbusRail.Today 

 

FOR IMMEDIATE RELEASE 
December 1, 2014 

OSU STUDENTS TO PRESENT TO CENTRAL OHIO PLANNING LEADERS 

City & Regional Planning Studio Course Shares Innovative Approaches 
 to Mass Transit in Columbus, Ohio 

Columbus, OH, 1BDecember 1, 2014– Earlier this year, the advocacy group Transit Columbus 
approached OSU’s City & Regional Planning Department to request that a high-level studio course be 
dedicated to studying the idea of mass transit in Columbus.  On Tuesday, December 2nd at 4 p.m. 
students will be presenting their entire semester’s work to members of the Mayor’s Jobs, Expansion and 
Transportation (JET) Task Force – Transportation Working Group.  The group has been tasked by Mayor 
Coleman to come up with better mass transit connections between the Columbus Convention Center 
and the Port Columbus Airport.  The working group is contributing to a report that the Mayor will share 
in early 2015.  The OSU studio class presentation is open to the public, and your attendance is 
encouraged.  In the meantime, please visit the students’ website – ColumbusRail.Today – which includes 
a brief transit survey and even provides an opportunity to design your own train!  A Twitter account 
(@ColumbusRail) is garnering significant attention.  Should you wish to review the students’ work, 
please send an email to the address noted.  This document will be made available to the public in mid-
December. 

Tuesday, December 2nd, 4 p.m. at MORPC, 111 Liberty Street, Columbus, OH 43215 

If you would like more detailed information about this topic, please contact Chad D. Gibson, AICP, 
Associated Faculty, The Ohio State University at 740.857.1401 or email at gibson.207@osu.edu. 

Final Presentation Press Release
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Columbus, Ohio • Dec 11, 2014 • 38° Partly Cloudy

  Hot Links:

Transportation Insider: Ohio State students see light rail
costing $740 million

Read Rick Rouan’s
Transportation Insider
column on Mondays.

 Commissioners shout it
out over sheriff's budget
request

 AG opinion: Lancaster
responsible for old county
home cemetery

 Cab driver charged with
raping passenger

 Program offers new
hope, job training to
former inmates

 Columbus pharmacist
faces federal fraud charges

 'Mary in Islam' is focus
of Saturday event

 Columbus locks down
high schools due to
unspecific threat

 Columbus schools data
czar sentenced to 15 days
in jail

 Bexley school board
seeks to replace resigning
member

 Local Government
Insider: Democrats’ leader
works to avoid bloodshed
from Columbus mayoral
race

MORE LOCAL STORIES

 CIA chief: ‘unknowable’
if ‘enhanced’ interrogations
yielded useful intelligence

 Bill aims to clarify
payments to two racino
cities

 Hong Kong clears out
protest camp

LOCAL

US & WORLD

Building two light-rail lines in Columbus would cost about $740 million, according to an estimate by a group
of Ohio State University students.

The students in the university’s city and regional planning department studied the possibility of light-rail
lines and presented their findings to the Jobs, Expansion and Transportation Task Force that Mayor Michael
B. Coleman formed this year.

The two lines they settled on would run between the German Village neighborhood and the campus area
along High Street and between Downtown and Port Columbus, mostly along Broad Street. The High Street
phase would cost about $335 million. A Broad Street line would take about $406 million.

Those costs include money for track, vehicles, stations, bridges and services to get the line built. They do not
include operating money, said Chad Gibson, who is a city planner and the students’ professor.

Day-to-day operations likely would require a combination of a sales tax and fares, he said. Money to build the
lines could come in the form of federal loans and grants.

Who would be in charge of the line is an open question, he said. The Central Ohio Transit Authority has
explored light rail, but it isn’t part of the agency’s existing plans.

In 1995, an 11.2-mile North Side line was estimated to cost about $276 million.

The students’ presentation last week to the Mid-Ohio Regional Planning Commission concluded that the city
needs light rail to help cope with population growth. It also could reduce congestion on large arteries. But
Gibson acknowledged that light rail is controversial in Columbus.

“There’s some folks who don’t necessarily want it,” he said.

The students are assembling their case studies into a full report that could be available this week.

•    •    •

COTA isn’t abandoning its plan to allow riders to track its buses in real time, but the plan has been on hold
while the agency works out the kinks.

CEO Curtis Stitt told some board members at a budget meeting last week that he expects a decision next year
on how to implement real-time tracking. COTA is working with the Trapeze Group but also is considering
other options, he said.

Trapeze has a contract with COTA worth $7.6 million to provide a system of radio communication,
automated voice commands and performance data that includes real-time tracking. But the tracking has
proved unreliable in testing, and COTA has delayed rolling it out to the public.

COTA has added funding for its revamped website — now up to $219,000 — to try to make the system work.
It plans to earmark an additional $50,000 for that project next year.

By Rick Rouan

The Columbus Dispatch  •  Monday December 8, 2014 7:56 AM

Comments: 0   566 86 928 

Columbus Dispatch
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Columbus Underground
columbusunderground.com

http://www.columbusunderground.com/light-rail-in-columbus-osu-class-gets-conversation-started-again-bw1

Light Rail in Columbus? OSU Class Gets Conversation Started

Again

An OSU urban planning class has made the latest splash in what seems like a never-ending discussion in Columbus

– should we add rail transit to our expanding list of alternative transportation options?

With new streetcar lines under construction in Cincinnati, Kansas City, San Antonio, and St. Louis, a light rail line

being installed in Detroit, and major expansions underway to existing rail transit systems in Charlotte, Dallas, Denver,

and Minneapolis, those who’d like to see some sort of rail transit in Columbus could be forgiven for growing a little

impatient – many proposals have come and gone over the years, and no tracks are being laid or funds being

secured.

Local advocacy group Transit Columbus hoped to re-charge the conversation; earlier this year they reached out to

OSU’s City and Regional Planning Department and requested a studio course be dedicated to studying mass transit

options in Columbus.

The class, led by planner and professor Chad Gibson, built a website featuring a simple survey as well as a tool that

allows users to design their own transit system. They also established a presence on twitter and prepared a

presentation for Mayor Coleman’s airport task force, which has been studying the possibility of a rail connection to the

airport.

The students recommended two lines – one traveling along High Street from German Village to Old North Columbus,

and a second leg connecting Downtown and the airport, with trains mostly traveling on East Broad Street. The

estimated cost of the High Street line is $335 million, while the Broad Street line would cost around $406 million.

Projected ridership for both lines combined is 29,000 per day. Gibson said that the students’ full report will be

released within the next two weeks.

Elissa Schneider, Board Chair of Transit Columbus, stressed the importance of the students’ work in the context of a

larger push for rail.

“Large scale public transit options are extremely complex and will require significant buy-in and community input,” she

said. “The more imagining, brainstorming and visioning that community groups can do, the better. It’s been especially

cool to see how engaged COTA, MORPC and the City of Columbus were in providing advice and information to the

students.”

The students’ report comes at a time of increasing activity on the rail front. The airport task force’s regional

transportation working group – chaired by MORPC’s William Murdock –  has been working on their own rail study,

which should be released at the beginning of next year. COTA has said that 2015 will be a year of visioning for the

organization; they will be reaching out to the community for inspiration and have hired a consultant to produce a “Next

Generation” plan that will look at all options for expanding the transit system.

For ongoing discussion on Light Rail in Columbus, CLICK HERE to visit our Messageboard.

All content copyright ColumbusUnderground.com unless otherwise credited.

2001 - 2014 — ColumbusUnderground.com. All Rights Reserved.

Terms of Service | Privacy Policy
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columbusunderground.com

http://www.columbusunderground.com/opinion-the-american-dream-is-changing-its-time-to-wake-up-to-that-nb1

Opinion: The “American Dream” is changing — It’s time to wake

up to that

With the end of 2014 in sight, Columbus remains the largest city in the United States without any form of rail transit.

We’re also in 45th place out of America’s 52 largest cities in terms of per capita spending on bicycling and pedestrian

infrastructure, according to the Alliance for Biking & Walking. In the face of a $2.5 billion highway construction season,

the message from our state government is clear: public transportation isn’t a priority. The car is king.

“I think there’s a bit of stigma against not having a car,” says Lea Ulintz, a first-year Public Health student at the Ohio

State University. “It’s just how everyone gets around. You’re kind of expected to have one.”

She has a point. Since the Ford Model T, car ownership has been an essential part of the American Dream. It’s a

phenomenon documented by journalist Paul Ingrassia, who wrote a book detailing how different cars have helped

define and shape American culture. They’ve played major roles in popular movies and TV shows including The Dukes

of Hazzard and The Fast and the Furious series. Cars are the default mode of getting around for even pop culture’s

dysfunctional families – when was the last time you saw Homer Simpson use the bus?

Both our elected leaders and American popular culture assume that everyone wants to drive, but consumer behavior

tells us a different story. Last year, the American Public Transit Association found its highest public transit ridership in

57 years, while in October, the Ohio Public Interest Research Group (PIRG) released a report finding that the shifting

demands towards alternative transportation are even more pronounced among young people. For instance,

Millennials are twice as likely as Generation X to use cars, trucks or motorcycles less than once a week. The Urban

Land Institute found that 55% of young people prefer having public transit options available, and a recent Zipcar

survey shows that more than 50 percent of Millennials would drive less if other transportation options were available.

39 percent of Zipcar’s survey respondents cited environmental concerns as a reason to drive less.

Thankfully, universities across the United States are stepping up to meet their students’ needs. An Ohio PIRG report

from earlier in the year found at least 33 campus-based bikeshare programs throughout the nation and 104 “U-Pass”

programs providing limitless access to local transit. It also found an increase in biking and walking path construction

as well as ridesharing initiatives. In some ways, Ohio’s schools are ahead of the national curve – in one example, the

University of Missouri began allowing it students unlimited access to local transit, funded through student activity

fees, in 2011. The Ohio State University has provided the same service to students through COTA since 1997. Ohio

State students now make up nearly 10% of COTA’s total ridership, translating to about 1.8-1.9 million trips yearly,

according to fourth-year Ohio State student and COTA marketing intern Jevonna Morris.

The real question is when politicians in both Columbus and the state at large will notice their constituents’ demands.

Last week, a group of Ohio State University students presented their unique research on adopting a fixed-rail system

in Columbus to a 14-member working group assembled by the mayor’s office. Their proposal would bring a rail

system to Columbus along High Street, adding a connector between Broad Street and Port Columbus International

Airport as a second phase. With the new proposal, we can have a serious discussion about improving our transit

infrastructure in a way that makes life more convenient for the entire city.

In September, Forbes named Columbus the number one “Opportunity City” in which ambitious professionals “can

really make their mark.” Meanwhile, the Pew Research Center found that 38 percent of Millennials prefer city living,

as opposed to 24 percent of age groups across the board. We have the opportunity to make Columbus the next hot

city for entrepreneurial and hardworking Millennials to flock to, and one of the ways we can do that is by meeting the

utility and consumer needs of what the New York Times called “the entrepreneurial generation.” The American Dream

Columbus Underground

doesn’t look the same as it used to. If we’re talking about the future of Columbus, then it’s time to wake up and start

the conversation now.

Neil Button

Campus Organizer for the Ohio Public Interest Research Group

For ongoing discussion on Light Rail in Columbus, CLICK HERE to visit our Messageboard.

All content copyright ColumbusUnderground.com unless otherwise credited.

2001 - 2014 — ColumbusUnderground.com. All Rights Reserved.

Terms of Service | Privacy Policy
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WOSU Public Media

10TV

Marylin Smith from WOSU Public Media covered this story on December 4th, 
2014. Chad Gibson was interviewed on the show “All Things Considered”.

Chad Gibson was interviewed by Jodi Andes for 10TV News and was covered on 
air by Kristyn Hartman at 5:30 p.m. on December 3rd, 2014.
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PROJECTION METHODOLOGY
City Name

System 
Length 
(miles)

Number of 
Stations

Number of 
trains Year Opened Total Cost Track Cost

Denver

Denver 
Southwest 
Corridor 8.46 5 18 2000 375.57 85.46

Minneapolis Metro Blue 
Line 11.6 16 26 2004 1,107.70 462.63

Los Angeles
Blue Line, 
Los Angeles 
Metro

22.59 22 54 1990 2,191.90 358.47

Pittsburgh
Pittsburgh 
Light rail - red 
line

15.57 12 55 1987 1,601.32 582.8

Portland Max light rail 5.75 10 24 2004 604.99 218.37

Portland Max light rail 
(segment 1) 19.58 30 26 1986 914.66 299.04

Portland

Portland/
Westside/
Hillsboro 
MAX

17.73 20 36 1998 2,007.71 746.91

Sacramento
Sacramento 
Folsom 
Corridor

12.89 10 14 2005 446.99 106.21

Sacramento
Sacramento 
South 
Corridor

6.3 6 24 2003 374.43 81.76

Sacramento Sacramento 
Stage 1 21.2 28 36 1987 426.53 121.45

Salt Lake City TRAX North - 
South line 15.05 16 23 1999 684.92 214.01

San Jose
San Jose 
North
Corridor

15.58 12 50 1987 802.7 150.69

Trenton River Line 28 21 20 2004 1,182.10 314.99

St. Louis
St Clair
County 
Extension

17.4 8 24 2001 671.24 238.8

San Jose VTA Tasman 
West 7.46 11 10 2001 608.31 192.09

Average 15.01 15.13 30 1,997.07 933.4 278.25

All numbers provided by the Federal Transit Authority’s Captial Cost Database, and are in Millions of Dollars, 
2014. To project the costs for different aspects of the system, and the system as a whole, the average of each 
category was found, and then multiplied by the ammount of proposed infrastructure. For example, 11.8 mi. X 
by $20.01 per mi. = $236.118. These numbers were used to construct 90% confidence intervals for each value.
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PROJECTION METHODOLOGY
City Name Tack Cost 

per Mile
Total Stations 

Cost
Cost per 
Station Train Cost Cost per 

Tain
Professional 
Services Cost

Design 
Cost

Denver
Denver 
Southwest 
Corridor 10.10 40.29 8.10 69.35 3.85 70.19 43.20

Minneapolis Metro Blue 
Line 39.88 69.87 2.69 123.06 4.73 115.45 34.59

Los Angeles
Blue Line, 
Los Angeles 
Metro

15.87 138.36 6.29 192.68 3.57 553.02 128.06

Pittsburgh
Pittsburgh 
Light rail - red 
line

37.43 98.68 8.22 165.23 3.00 382.28 213.49

Portland Max light rail 37.98 20.74 2.07 125.59 5.23 75.23 36.53

Portland Max light rail 
(segment 1) 15.27 32.71 1.09 82.72 3.18 138.09 25.39

Portland

Portland/
Westside/
Hillsboro 
MAX

42.13 148.15 7.41 233.78 6.49 452.70 149.64

Sacramento
Sacramento 
Folsom
Corridor

8.24 34.65 3.47 59.59 4.26 85.88 28.17

Sacramento
Sacramento 
South 
Corridor

12.98 37.50 6.25 101.71 4.24 62.84 30.27

Sacramento Sacramento 
Stage 1 5.73 26.70 0.95 90.02 2.50 50.31 38.07

Salt Lake City TRAX North - 
South line 14.22 34.58 2.16 139.91 6.08 97.43 26.81

San Jose
San Jose 
North 
Corridor

9.67 10.70 0.89 139.08 2.78 209.23 175.66

Trenton River Line 11.25 52.00 2.48 124.38 6.22 254.87 71.40

St. Louis
St Clair 
County 
Extension

13.72 19.49 2.44 119.84 4.99 125.89 46.15

San Jose VTA Tasman 
West 25.75 16.68 1.52 44.70 4.47 226.45 93.35

Average 20.01 52.07 3.74 120.78 4.37 193.32 76.05
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System Cost

Cost(rail) = Constant(rail) * Quantity(rail)
 Constant(rail): value of average cost of rail per mile (20.01) 
 Quantity(rail): miles of rail (11.8)
 Cost(rail): total cost for rail infrastructure (236.118)

Cost(train) = Constant (train) * Quantity (train)
Constant(train): value of average cost per train(4.37) 
 Quantity(train): number of trains (19)
 Cost (train): total cost for trains (83.03)

Cost(station) = Constant (station) * Quantity (station)
Constant(station): value of average cost per station (3.74) 
 Quantity(station): number of stations (17)
 Cost (station): total cost for stations (63.58)

Cost(bridge) = Constant (bridge) * Quantity (bridge)
Constant(bridge): cost per bridge reinforcement (3) 
 Quantity(bridge): number of bridge reinforcements (6)
 Cost (bridge): total cost for bridge reinforcements (18)

Cost(services) = Constant (services) * Quantity (services)
Constant(services): cost for professional services (193.32) 
 Quantity(services): number of necessary professional services (2)
 Cost (services): total cost for professional services (386.64)

Cost(Total) = Cost (rail) + Cost(train) + Cost(station) + Cost(bridge) + Cost(services)
 Cost(rail): total cost for rail infrastructure (236.118)
 Cost (train): total cost for trains (83.03)
 Cost (station): total cost for stations (63.58)
 Cost (bridge): total cost for bridge reinforcements (18)
 Cost (services): total cost for professional services (386.64)
 Cost (total): total cost for system (787.36)

All number provided from the Federal Transit Authority’s Captial Cost Database, and are in Millions of Dollars, 2014. 
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PROJECTION METHODOLOGY

State City Transit Agency

Light Rail 
Average 
Weekday 
Boardings 

(Thousands), 
2014 Second 

Quarter

Busing 
Average 
Weekday 
Boardings 

(Thousands), 
2014 Second 

Quarter

Average Total 
Public 

Transportation 
Trips 

(Thousand), 
2014 Second 

Quarter

Light Rail Trips 
Divided by 
Total Public 

Transportation

AZ Pheonix Valley Metro 
Rail, inc 41,800 126,500 168,300 0.24836601

CA LA Los Angeles 
County MTA 198,800 1,122,800 1,321,600 0.15042373

CA San Diego
San Diego 
Metrop Transit 
Sys

120,100 173,000 293,100 0.40975776

CA San Fansisco San Fransisco 
Muni Rwy 223,200 314,100 537,300 0.41541039

CA San Jose Santa Clara 
Valley Trp Auth 35,600 108,300 143,900 0.24739402

CO Denver Regional Trp 
Dist 58,100 200,300 258,400 0.2248452

MA Boston Massachusetts 
Bay Tr Auth 222,000 396,100 618,100 0.35916518

MD Baltimore Maryland 
Transit Admin 24,900 264,800 289,700 0.08595098

MN Minneapolis Metro Transit 34,300 232,000 266,300 0.1288021

MO Saint Louis Bi-State Dev 
Agency 69,800 96,500 166,300 0.41972339

OR Portland Tri-County 
Metro Trp Dist 123,200 207,200 330,400 0.37288136

PA Philadelphia Southeastern 
Penn TA 105,500 529,200 634,700 0.16622026

PA Pittsburgh
Port Authority 
of Allegheny 
County

28,600 175,900 204,500 0.139853

TX Dallas Dallas Area 
Rapid Transit 93,200 125,600 218,800 0.42595978

TX Houston Metro Tr Auth 
of Harris CO 43,900 232,100 276,000 0.15905797

VA Hampton Hampton 
Roads Transit 5,900 48,900 54,800 0.10766423

WA Seattle Sound Transit 39,600 330,100 369,700 0.10711388
Average 86,382 275,494 361,876 0.24521115

Data taken from the American Public Transportation Association’s Transit Ridership Report from the second quarter of 2014. 
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PROJECTION METHODOLOGY
Light Rail Regression Constant
Ridership (all) = Ridership (bus) + Ridership (light rail)
 Ridership (bus): average weekday bus boarding’s
 Ridership (light rail): average weekday light rail boarding’s
 Ridership (all): average weekday public transit boarding’s

Constant (regression) = Ridership (light rail) / Ridership (all) 
 Ridership (light rail): average weekday light rail boarding’s
 Ridership (all): average weekday public transit boarding’s
 Constant (regression): average percentage of transit users who use light rail (.25421115)

Ridership Projection
Ridership (total) = Constant (regression) * Ridership (COTA)
 Constant (regression): value calculated on page # (.25421115)
 Ridership (COTA): average weekday trips in existing COTA bus system (120,465)
 Ridership (total): average weekday total projected system ridership (29,539)

Ridership per Route
Ridership (phase 1) = Ridership (total) * (Ridership (COTA 2) / Ridership (COTA 2) + Ridership (COTA 10))
 Ridership (total): average weekday total projected system ridership (29,539)
 Ridership (COTA 2): total ridership for COTA’s line 2 in the last 12 months (3,498,839)
 Ridership (COTA 10): total ridership for COTA’s line 10 in the last 12 months (2,275,370)
 Ridership (phase 1): average weekday projected ridership for phase 1 (17,899)

Ridership (phase 2) = Ridership (total) – Ridership (phase 1)
 Ridership (total): average weekday total projected system ridership (29,539)
 Ridership (phase 1): average weekday projected ridership for phase 1 (17,899)
 Ridership (phase 2): average weekday projected ridership for phase 2 (11,640)

VMT Reduction
Reduction (VMT) = Constant (Littman) * Ridership (Total Annual)
 Constant (Littman): value from Victoria Institute Transit Policy Document (4)
 Ridership (Total Annual): total system annual ridership (9,216,168)
 Reduction (VMT): annual reduction in Vehicle Miles Travelled in Columbus (36,864,672)

CO2 Reduction
Reduction (CO2) = Constant (CO2) * Reduction (VMT)
 Constant (CO2): value from the New Starts Guideline for grams of CO2/VMT (434)
 Reduction (VMT): annual reduction in Vehicle Miles Travelled in Columbus (36,864,672)
 Reduction (CO2): annual reduction in CO2 from automobiles in Columbus in grams (15,999,267,648)

Gasoline Saved
Reduction (Btu) = Constant (Btu) * Reduction (VMT)
 Constant (Btu): value from the New Starts Guideline for Btu/VMT (6,167)
 Reduction (VMT): annual reduction in Vehicle Miles Travelled in Columbus (36,864,672)
 Reduction (Btu): annual reduction in Btu by automobiles in Columbus (227,344,432,224)

Reduction (Gasoline) = Reduction (Btu) / Constant (Gas)
 Reduction (Btu): annual reduction in Btu by automobiles in Columbus (227,344,432,224)
 Constant (Gas): value for Btu/Gallon of Gasoline (114,000)
 Reduction (Gasoline): annual reduction in gallons of gasoline used in Columbus (1,994,249.4055)
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Denver, Colorado:

City of Columbus. (n.d.). City of Columbus. Retrieved August 29, 2014, from http://columbus.gov

FasTracks Home. (n.d.). FasTracks Home. Retrieved September 1, 2014, from http://www.rtd-fastracks.com/main_1

Proctor, C. (2010, January 5). FasTracks costs have dropped, but so have funds for project, RTD says - Denver Business Journal. Widgets RSS. Re-
trieved September 1, 2014, from http://www.bizjournals.com/denver/stories/2010/01/04/daily35.html?page=all

Smith, L. (2014, July 2). Union Station Investment To DriveÂ Development - CBS Denver. CBS Denver. Retrieved August 30, 2014, from http://denver.
cbslocal.com/2014/07/02/union-station-investment-to-drive-development/

Your Elected Officials. (n.d.). City and County of Denver Official Site. Retrieved September 2, 2014, from http://www.denvergov.org
Yu, R. (2010, August 30). USA TODAY Travel. Denver airport breaks ground on new rail line to downtown. Retrieved September 1, 2014, from http://
travel.usatoday.com/flights/2010-08-30-airportcheckin30_ST_N.htm
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American FactFinder. (n.d.). American FactFinder. Retrieved August 30, 2014, from http://factfinder2.census.gov/faces/nav/jsf/pages/index.xhtml

AtlantaTranspHist. (n.d.). December 31, 1980 - MARTA Rail History. Scribd. Retrieved August 31, 2014, from https://www.scribd.com/
doc/105140115/December-31-1980-MARTA-Rail-History

Combined Ridership. (n.d.). Its MARTA. Retrieved August 31, 2014, from http://www.itsmarta.com/kpichart_Rideship.aspx
Hartsfield-Jackson Atlanta International Airport. (n.d.). ATL FactSheet. Retrieved August 31, 2014, from http://www.atlanta-airport.com/Airport/ATL/
ATL_Factsheet.aspx

History of MARTA-2000-Present. (n.d.). MARTA- About MARTA. Retrieved August 31, 2014, from http://web.archive.org/web/20070927025507/
http:/www.itsmarta.com/about/history05.htm

MARTA > About MARTA. (n.d.). MARTA > About MARTA. Retrieved August 31, 2014, from http://www.itsmarta.com/marta-past-and-future.aspx

Atlanta Rapid Transit Authority. (n.d.). MARTA > Schedules And Maps > Rail Schedules or Route. MARTA > Schedules And Maps > Rail Schedules or 
Route. Retrieved August 31, 2014, from http://www.itsmarta.com/rail-schedules-or-route.aspx

Atlanta Rapid Transit Authority. (2013, June 30). MARTA. FY 2013 Annual Report. Its MARTA. Retrieved August 31, 2014, from http://www.itsmarta.
com/uploadedFiles/About_MARTA/Reports/PAFR-FY13(2).pdf

Pendered, D. (n.d.). MARTA’s fare hike planned in 2015, lack of state funding, noted by Fitch, one of big three credit rating agencies. SaportaReport. 
Retrieved August 31, 2014, from http://saportareport.com/blog/2013/04/martas-fare-hike-planned-in-2015-lack-of-state-funding-noted-by-fitch-
ratings/

Rate the Clifton Corridor Screen 2 Alternatives . (n.d.). It’s MARTA. Retrieved August 31, 2014, from http://www.itsmarta.com/clifton-corridor-com-
ment2.aspx

Metropolitan Research Center. (n.d.). Measuring Sprawl 2014. Smart Growth America. Retrieved August 30, 2014, from http://www.smart-
growthamerica.org/documents/measuring-sprawl-2014.pdf

United States Census Bureau. (n.d.). Columbus (city) QuickFacts from the US Census Bureau. Retrieved August 30, 2014, from http://quickfacts.
census.gov/qfd/states/39/3918000.html

United States Census Bureau. (n.d.). Atlanta (city) QuickFacts from the US Census Bureau. Retrieved August 30, 2014, from http://quickfacts.census.
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