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Abstract

This paper discusses the relationships between traffic congestion and public transit 

within Tucson, Arizona in attempt to pinpoint the direct repercussions traffic congestion 

has on public transit operating systems and suggest potential solutions to these issues. 

This paper focuses on Tucson’s most recent public transportation development of the 

local streetcar system, also known as the SunLink. The significance of traffic congestion

along the SunLink route was measured both currently and in the future in respect to 

estimated population growth and increased automobile dependency. In attempt to 

distinguish these potential traffic concerns along Tucson’s streetcar route, a case study 

analysis of two different cities was incorporated within this study. The reported traffic 

concerns along the streetcar systems of these two cities were compared with Tucson’s 

streetcar system by similarities in trends that created traffic issues along the routes. 

Both of these case studies presented in this paper initially implemented a streetcar plan 

where the public transit systems shared a lane with mixed traffic, similar to Tucson’s 

initial plan of the streetcar. Each of these cities identified the shared lanes as the 

underlying reason for traffic concerns along their streetcar routes and later adopted 

dedicated lanes for the streetcar to alleviate these concerns. Ultimately, this paper 

seeks to determine whether similar modifications should be adopted along Tucson’s 

streetcar route and if so, whether these modifications are even feasible for Tucson.
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Introduction

Many people identify public transportation as a transit system offered to the 

community that simply gets people from point A to point B. However, what they do not 

realize is that public transportation, if implemented appropriately and effectively, can be 

utilized and strategically designed to help drive, shape and grow a community. If a 

public transit system is not implemented within a community plan effectively, 

repercussions can arise and negatively affect a community in ways such as increased 

traffic concerns for both transit and automobile travelers, public safety issues, wasteful 

spending of taxpayer dollars, greater impacts on pollution, and so on. This is why it is 

crucial to invest and implement well planned sustainable transportation systems in our 

communities that help discourage automobile dependency. This can be done through 

various planning strategies such as Transit Oriented Development (TOD), but a number 

of considerations must be taken into account when implementing a strategy like TOD, 

such as current city demographics and future community projections. 

The city of Tucson demonstrated this concept of TOD with a strategized plan for 

a local streetcar route that encompassed the central core of Tucson and connected the 

major areas of the city that people often travel to. This development has brought 

tremendous economic, environmental, and social success to the city of Tucson but 

nevertheless, traffic congestion still remains a concern and is projected to increase as 

population rises over the next several decades. This will likely interfere with the 

efficiency of the operating streetcar system, as traffic congestion has already presented 

issues along the route. In respect to these circumstances, this paper intends to 

demonstrate the transportation concerns within Tucson and analyze potential 
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resolutions that other cities have credited their successes to in overcoming various 

traffic concerns along their local streetcar routes. 

Background
The first organized public transit system within a city was the omnibus that originated in 

Paris, France in 1662. Since, the concept of public transit has vastly popularized in 

cities and has continued to develop with new, smarter, more efficient and sustainable 

technologies (Phillips, 577). We primarily see the highly efficient, major public transit 

systems in larger, denser and highly populated cities, like the subway in New York City 

for example. The SunLink opened its service to the public in 2014, providing a new and 

improved transit system that stretches a 3.9-mile route along major areas throughout 

the city. 

When the creation of the automobile was introduced in the 1920s, Americans 

became extremely reliant on the mode of transportation, which created a dramatic 

transformation in development, infrastructure and traveling tactics in the United States. 

In Tucson, much of the infrastructure was developed around automobile dependency, 

which is relevant as to why the layout of Tucson resembles a grid-like structure. This 

type of community layout, generally referred to as the grid or grid-iron, is an ancient 

urban form of community planning that became popular again around the 1920s and 

even more so when the concept of ‘new urbanism’ was introduced in the United States 

in later years. The Grid-iron incorporates a comprehensive pattern of straight roadways 

that meet at perpendicular intersections and allow for travel efficacy and access to 

locations all across the community (Grant, 219). Because of this adopted community 

plan in Tucson, people are now driving wide-ranging distances to go to work, school or 

just running their everyday errands. This heavy reliance on automobile use for 
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transportation has severely contributed to traffic congestion concerns throughout 

Tucson as well as many other cities across the US. Additionally, heavy traffic congestion

results in greater greenhouse gas emissions and is an extensive waste in fuel, money 

and time for travelers within various communities all across the world. 

Lately, traffic congestion has been one of the key concerns for city and 

transportation planners in cities across the world because steady inclines and protected 

growths in population require constant planning and re-planning of development to 

accommodate changes in city dynamics and capacity concerns. As for Tucson in 

particular, the challenges that come with population growth have not been overlooked 

and city planners attempt to address these concerns through implementing the streetcar

system and various smaller-scale planning strategies to help alleviate the congestion in 

some areas along the route. Nevertheless, there is still room for improvements within 

this area, it is just the matter of which improvements in traffic congestion are necessary 

and feasible for Tucson right now versus later in the future. Effectively planning for 

projected future changes in city dynamics is critical to a city’s economic, social, and 

environmental success. The purpose of this study is to analyze the potential future 

changes in city dynamics in Tucson, understand what affects those changes might have

on the streetcar, and determine whether larger-scale modifications, such as dedicated 

lanes or other planning strategies to alleviate congestion, might be the answer to 

ensuring Tucson’s streetcar maximizes its full potential and even potentially grow the 

number of riders in the future. 

Why It Matters
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Traffic congestion has already become a significant concern throughout major 

roadways in Tucson but the city is not alone, as congestion concerns have become a 

major challenge for many cities all over the world and transportation accommodations 

tend to be a demanding focus. The congestion along the SunLink route has been 

reported as a result of several combining factors such as, increased traffic volumes, 

poor parking that obstructs the operation of the system, and the frequent stops along 

the route in busier areas that creates traffic build up. The SunLink has 18 stops along its

route where any car, truck or bus that is traveling behind it must wait for the tram to 

come to a complete stop to allow passengers to get off and on at each one. This often 

creates build up behind trams, especially along busier streets within the route. 

Fortunately for congestion concerns, this often results in automobile travelers opting 

towards alternative routes to reach their destinations so they do not encounter the 

delays of the street car, especially during traffic peak hours. This is helpful for the 

operation of the streetcar system and overall congestion because it alleviates traffic 

along the route. So in that respect, traffic crowding at times fixes itself but only to a 

certain extent. Even with travelers opting out of taking routes that share travel lanes with

the streetcar, high congestion levels are still prevalent and are expected to increase in 

the future. Additionally, one of the main goals of the development of the SunLink was to 

encourage travelers to use public transit and reduce automobile dependency. The more 

the SunLink faces challenges due to congestion, the less people are likely to take 

advantage of the transit system and ridership will slowly begin to decrease. 

Methods 
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In order to complete this study a variety of both qualitative and quantitative 

research methods were necessary to conduct an appropriate and effective analysis of 

the route. Specific case studies were chosen for the research foundation of this study 

based on the fact that their streetcar systems were initially implemented with shared 

lanes of mixed-use traffic along the routes and later modified areas of the route to have 

dedicated and separate lanes from all other traffic. The issues and trends that lead to 

the traffic and operating concerns of the streetcars within each case study were 

compared with any concerns presented along Tucson’s SunLink route. An analysis of 

the similarities in trends between the two case studies before they adopted a dedicated 

streetcar lane was also necessary to determine whether these trends likely stemmed 

directly from mixed-use lanes along the streetcar routes. The streetcars featured within 

these case studies are that of Melbourne, Australia and Toronto, Canada. These reports

outlined the challenges and heightening concerns that the traffic interference created 

with the operation and overall success of their systems. Throughout the research and 

analysis of these case studies, if any additional or alternative implementations or 

modifications relating to traffic control along the streetcar routes, these were noted and 

taken into consideration as potential strategies for Tucson’s streetcar if dedicated lanes 

were deemed unfeasible in the end. 

Quantitative data was also collected for daily traffic counts along each street 

within the route of the streetcar to get an idea of the number of cars passing through the

streetcar route each day. The traffic peak hours for each of roadways along the street 

car were also collected to understand which segments of the route were the busiest at 

which point in time each day. This data was collected from reports by the Pima 
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Association of Governments (PAG) that calculates and records the daily average traffic 

counts of major roadways in Tucson annually. The PAG calculated and reported the 

daily traffic counts through smaller separated segments of each street in Tucson, which 

respectively aligned with the sections of roadways where the streetcar route passes 

through. The data reflecting the traffic peak of each segment along the route was 

significant to determine the exact hour as to when the streetcar route is likely to 

encounter the most congestion each day. Collectively, this quantitative data was 

significant in analyzing which sections of the streetcar route should be prioritized when 

addressing congestion concerns. 

Additionally, to the quantitative data collected, a personal interview was 

conducted with two city officials that work with the Tucson Department of Transportation

(TDOT) and who both obtain considerable knowledge on the development of Tucson’s 

streetcar. One of the interviewees was Shellie Ginn, who is the administrator over the 

planning division for TDOT and was the project manager of the Tucson streetcar, from 

beginning to construction. The other interviewee that shared her input on this study was 

project manager, Jen Toothaker. Toothaker also works with TDOT and is involved in the 

transportation planning policy development. These women were both asked a series of 

questions relating to their thoughts on implementing dedicated lanes throughout the 

streetcar route, its feasibility, the concern of traffic congestion along the route currently 

and in the future in respects to population growth, and other strategies for addressing 

congestion along the route. The responses composed from this interview had significant

contribution to the overall analysis of appropriate congestion relief tactics for the 

streetcar system route. 
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Literature Review 

What is Sustainability?

Environmental awareness has become more globally relevant in recent decades 

than ever before and the concern has been addressed in the practices of urban design 

and planning in hopes to alleviate the impacts of human activity on the environment. 

The concept of sustainability stems from these concerns and is now frequently referred 

to within urban planning and development processes. Sustainability can be well 

understood through a concept referred to as the ‘three pillars of sustainability’, which 

embraces an equal integration of environmental, economic, and social aspects in a 

community or nation. This concept is known to be a powerful tool used to define the 

worldwide, complete sustainability problem. The Department of Economic and Social 

Affairs addressed the sustainability problem when stating, “achieving sustainable 

development will require global actions to deliver on the legitimate aspiration towards 

further economic and social progress, requiring growth and employment, and at the 

same time strengthening environmental protection” (D. 2013). This statement is an 

appropriate demonstration of the three pillars of sustainability tool being utilized globally 

to unite the economic and social concerns coherently with environmental concerns. 

When a community approaches this concept appropriately, they will address these three

factors within a plan. The concept of Transit Oriented Development (TOD) is one 

example of a strategy within sustainable planning and development that is included in 

comprehensive plans of cities across the world and has demonstrated great success in 

growing economic, social, and environmental aspects of cities. The plan for Tucson’s 
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streetcar is an example of this application of TOD that collectively brought communal 

advantages in each category of the three pillars. 

What Is a Streetcar Transit System?

The street car system is a particular type of rail transit that is commonly adapted 

in cities striving for economic development or transportation advancements. Similar 

transit systems include heavy rail and light rail systems. Cities will often adopt a certain 

rail system depending on a number of various factors that can depict which type of 

system is best suited for the environment and demographics within a community. At 

times, the differentiation of the street car system from the light rail system can be 

unclear, however, the street car is actually a type of light rail transit. The street car 

system is a smaller-scale system that is implemented through downtown areas and 

intended for local transportation with frequent stops at major regions within a city 

(Golem, 2). Although there are distinctive features that differentiate the two modes, 

some cities have actually blended characteristics of the two systems together to more 

suitably benefit the city’s environment and development. For example, Tacoma, 

Washington considers their rail system to be light rail but the system uses similar 

vehicles to the street car system used in Portland, Oregon (Golem, 1). 

One of the key differences between light rail and the street car is that the street 

car generally operates within mixed traffic lanes while the light rail generally has an 

exclusive lane for travel with rights-of-way, similar to the rail system in Tacoma, 

Washington. There are a number of examples of light rail systems that portray features 

that would fall under the classifications of a street car, and vice versa. The Tucson rail 

system, although initially adopted as a street car system, could benefit heavily by 
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incorporating characteristics of the light rail. Especially, implementing rights-of-way on 

certain congested roads to alleviate traffic congestion and boost roadway efficiency 

throughout Tucson. 

The SunLink’s Environmental, Social, and Economic Successes

The main objective of Tucson’s street car is to serve as a local public transit 

system that is environmentally more efficient by using electricity rather than fossil fuels 

to power its movement. With this reduction in the cities use of fossil fuels, the city is able

to decrease their greenhouse gas emissions and carbon footprint, which supports the 

worldwide fight to mitigate climate change. The electricity is received from an overhead 

wire that moves the transit vehicle along a permanent railway built into the street. The 

SunLink opened its service to the public in 2014, offering roughly a four-mile public 

transit route that connects all major activity centers in Tucson including; The University 

of Arizona, Arizona Health Science Center, University Main Gate Business District, 4th 

Avenue Business District, Congress Street Shopping and the Mercado District 

(SunLink). This development brought inter-connectivity and sustainable growth to the 

community. 

The completion of the street car brought new retail, office and residential 

development and redevelopment along and around the route, which grew the social 

dynamics of the city exponentially. The permanent aspect of the in-ground railings within

this type of development can be partially credited for this success because it gave 

developers the dependability of having a public transit system near their development 

that attracts home buyers and renters. Unlike other public transit systems, such as a 

public bus system, routes can change depending on rider commands and to improve 
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connections. While this might be convenient for transit riders at times, it does not give a 

business the same reliability and added value to residential developments, like the 

streetcar does. The fixed route also encourages new business and supports financial 

success of current businesses along the route because it allows for a higher flow of 

customers through and around these areas. New and diverse restaurants and shops 

have emerged downtown Tucson, popularizing the area and frequently drawing in new 

and different people. This higher production and integration of restaurant development, 

shopping stores and residential development helps stimulate social development 

throughout the community while stimulating economic growth as well.  

The economic growth generated from the streetcar route also encouraged the 

growth of office buildings and new corporations relocating in Tucson, mainly downtown. 

The addition of new offices and corporations bring economical value to the city of 

Tucson by enhancing the workforce within the community. Fortunately for Tucson, more 

office development suggests an increased supply of jobs and demand for employees, 

which increases the likelihood that university graduates accept jobs within the 

community instead of relocating elsewhere. According to a survey done by Start Up 

Tucson in 2013, only 18 percent of UA graduates reported that they are planning to stay

in Tucson after they graduate (Start Up Tucson, 2013). One of the pipelines for the city 

is to alter this pattern by encouraging graduates to choose their career path in Tucson, 

and therefore, maintain the talent within the community that can help fuel positive 

growth. However, with the population expecting to increase, the city must keep up with 

the demand. 
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 The official SunLink website states that a number of jobs were created through 

not only the initial construction but created long-term jobs and jobs outside of the 

Tucson community as well. Tucson research estimates that “1,200 new jobs were 

created as a direct result of Sun Link construction and that an additional 1,650 related 

jobs in over 19 industries will be created as a result of construction activities” (SunLink). 

In addition to this, an estimated 1,500 long-term regional jobs were created in result of 

the street car and an extensive number of jobs were created outside of the Tucson 

community as well because the street car was manufactured within the United States. 

With unemployment rates being a high concern for many throughout the US, it is 

encouraging to know the creation of new jobs throughout America in result of the 

construction of the SunLink has helped stimulate the US economy, even if it was only a 

small contribution. 

Data and Results

Measuring the Significance of Traffic Congestion Along the Streetcar Route

The significance of traffic congestion along Tucson’s streetcar route was 

measured through an analysis of daily traffic counts collected and reported annually by 

PAG. The sections along the route that PAG provided traffic reports for were; Fourth 

Avenue, Congress Street, Broadway, Granada Avenue, and Park Avenue, which are 

represented in Table 1 within this study, where the particular segments of each roadway,

respective year, and specific daily traffic counts are individually specified. 

Table 1. Daily Traffic Counts of Segments along Tucson’s Streetcar Route (PAG, Annual Daily 
Traffic Counts)
Street Name: Segment of Street Car 

Route (between):
Year 
Counted:

Total Daily Traffic 
Count (Cars):
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4th Ave Speedway Blvd and 
Congress St

2014 11,096

Congress St Granada Ave and 
Broadway Blvd

2014 31,896

Granada Ave Congress St and 
Cushing St

2015 5,013

Broadway Blvd Congress St and 4th 
Ave

2014 54,661

Park Ave Speedway Blvd and 6th

St
2015 8,017

Additional streets that the streetcar route passes through include sections within 

University Boulevard and Second Street, but the PAG daily traffic count did not report 

data for these segments. Even without the daily traffic counts for those particular 

segments, the Tucson streetcar encountered roughly a total of 110,656 cars throughout 

its route each day between 2014 and 2015. The main contributors to this total number 

of cars throughout the streetcar route are the segments of Broadway and Congress, 

which are recognized as the biggest problem areas for the route in regards to highest 

traffic flows and congestion. 

Table 2. Comparison of Current, 2040 Adopted and Reduced Volume Projections Used to Date 
(PAG, 2)
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Although this data represents the count per day along each route, the streetcar is

not present at all points in time along the route. Therefore, this data does not represent 

the number of cars the streetcar shares a lane with each day, instead it is a 

representation of which sections among the routes of the streetcar present the highest 

and lowest levels of traffic flow per day. This information is significant in determining the 

areas within the route that should be highest priority with addressing traffic congestion 

and alleviation. It is also notable that this data is three to four years old, as that was the 

most recent traffic counts PAG reports for these particular segments, which means it is 

likely these traffic counts and congestion levels are higher now due to population growth

and increased automobile dependency. 

Personal Interview: With Shellie Ginn and Jenn Toothaker

The personal interview conducted with Shellie Ginn and Jenn Toothaker was 

extremely significant to the feasibility analysis of implementing dedicated lanes 

throughout the streetcar route as they are highly knowledgeable on the matter through 

their years of working directly for Tucson Department of Transportation. As the project 

manager of the SunLink throughout the entire construction of the project, Shellie Ginn 

explains her thoughts on traffic congestion within the streetcar route and the 

implementation of dedicated lanes based on her experience. Shellie Ginn explained the 

thoughts behind the initial planning of the streetcar design stating, “during our planning 

process, we didn't consider dedicated lanes throughout the entire project due to the lack

of right of way, but did put in a transit only lane on Broadway and a two-way trackway 

on Warren Avenue” (Ginn, Interview). The lack of right of way that she mentions refers 

to the restrictions along various roadways including capacity issues and the negative 
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impacts to removing so many historical buildings that exist along the route. These 

factors restrict the streetcar from obtaining the right of way to construct dedicated lanes 

on several roadways along the route, and without right of way, there is simply not 

enough capacity to incorporate both a dedicated lane and one lane travel in each 

direction on those segments of the route. However, this does not apply to every 

roadway as there is a considerable amount of parking along the route currently. For 

instance, Fourth Avenue has parallel parking available on each side of the street and 

University Boulevard has back-in only parking on each side that takes up a significant 

amount of room of the corridor. By eliminating the parking along these areas of the 

route, there would subsequently be enough capacity to employ a dedicated lane for the 

streetcar and one lane travel in each direction. Additionally, street parking along the 

route is not essential in these areas as there is ample parking available in nearby 

parking garages and side streets. 

Concurrent to what was found from collecting the traffic count data in this study, 

Shellie Ginn confirms that Broadway and Congress are the areas with the highest 

concerns of congestion within the streetcar. The segment of the streetcar route on 

Broadway was successfully modified to have a transit only lane on Broadway and is 

currently the only lane throughout the route with transit only. Shellie Ginn expressed that

adding this feature certainly improved the congestion in that area and helped with the 

efficiency of the streetcar. She also added that there have been considerations of 

similar modifications on Congress but there are some drawbacks to the idea because 

the lane would not benefit the bus system as there are only doors on one side of the 

bus that open to the right side of the curb. Although, congestion strategies were 
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incorporated within the segment of the route on Congress where the transit lane was 

put on the south curb to lessen the impact of cars changing lanes, which creates 

efficient movability through this heavy traffic area along the route. 

The interview with Shellie Ginn and Jen Toothaker lead to the discussion of 

alternative strategies in reducing congestion along the streetcar route that are smaller in

scale and more affordable. From a cost perspective, even if the streetcar obtained the 

right of way throughout the route, the construction of dedicated lanes is financially 

unfeasible for the streetcar right now. However, the lower cost strategies that have been

applied to the streetcar route to alleviate change include; transit priority at certain 

intersections of the route, the automobile detour at the Fourth Avenue underpass, the 

Downtown Links roadway project, and considerations of removing parking spots along 

the streetcar route (Ginn, Toothaker). 

In regards to future considerations, both Ginn and Toothaker consider that it will 

be likely dedicated streetcar lanes will be necessary in the future. Toothaker mentioned 

the concept of ‘New Mobility’, which suggests a significant change for the future in 

respect to sustainable public transportation. She mentions that the term “encompasses 

the evolution of our transportation system and the types of facilities, such as road, 

stops, curbside waiting and loading/unloading areas, hubs, vehicles, services” that will 

need to be considered in the future. 

Case Study Analyses:

Melbourne, Australia Streetcar System
The Melbourne streetcar has presented issues in its operating system where 

traffic impacts have proven to be the main cause. A report on the transit system 

discusses the reduction in travel speeds of the streetcar where it’s state that “some 
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27.4% of trams do not run on time, where on time is defined as less than 59 seconds 

early or more than 5 minutes and 59 seconds later” (Currie, 32). This small percentage 

results in reductions of streetcar travel speeds where the reported average speed of the

system is 15 kph (9.3 mph), which disrupts the streetcar’s schedule and ultimately 

results in poor reliability. Around the early 2000s, data was collected that found an 

increase in the unreliability of the streetcar where tram delays jumped from 20% to 37% 

over the course of four years (Currie, 33). A higher number of tram stops are also 

considered a cause of lower travel speeds and unreliability for several reasons such as; 

a result in shorter distances between stops that refrains the streetcar from reaching its 

maximum speed, lag time when picking up disabled riders due to deploying platforms or

lifts, curbside stops, and the opening and closing of tram doors (Currie, 34). Even with 

these various factors contributing the lower travel speeds and tram delays, the city still 

considers traffic interference as the primary reason for the systems operational 

concerns. 

Melbourne’s Rising Challenges with Traffic Interference
The Melbourne streetcar shares a lane with mixed traffic and the combination of 

various system delays and high traffic volumes has resulted in substantial traffic 

congestion along the route. It was reported that the rate of car travel in Melbourne 

between 1996 and 2000 increased by 1.9% each year, which only worsened their 

issues with congestion (Currie, 33). In addition to increasing car travel, a corporation by 

the name of VicRoads who is the road and traffic authority in Melbourne, reported that 

the traffic speeds had shown a decline on peak roads between 2000 and 2005 that 

contributed to traffic congestion as well. With these significant congestion levels in 

Melbourne in the early 2000s, efficient operation of the streetcar system became 
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challenging. Additionally, the Yarra Trams, who operates the Melbourne’s streetcar 

network, reported:

“that by late 2003, the average tram speed had declined 8% in the 

previous four years. If that trend continued, there was real danger that the 

tram system would be abandoned by many of its patrons. By comparison, 

peak road traffic speeds have declined by 3.4% between 2000 to 2005 

and suggest that trams are more affected by congestion effects than by 

traffic” (Currie, 33). 

The Yarra Trams expresses their concern with the direct correlation the system faces 

with congestion issues because the investment of the system relies upon its passengers

to operate. Basically, if the system does not operate effectively, less people are using 

the mode of transit and thus, people are likely to continue personal vehicle usage. And 

unlike automobiles of course, the streetcar is not capable of taking alternate routes in 

the presence of traffic congestion, so it is defenseless to these negative effects on its 

route.  

The Fate of the Melbourne Tram
Unfortunately, projections for traffic congestions in the future do not look 

promising for the streetcar system and is actually expected to get worse. A local 

Melbourne news site, Herald Sun, announced that there was a 16 percent growth of 

total licenses that were issued to new drivers from 2010 to 2016. The news report also 

discussed future traffic projections in the city, stating that they are expected to reach 

congestion levels between 60 and 70 percent by 2050 (Jefferson, 1). Given this demand

for automobile usage in Melbourne, the issues recognized with the mixed traffic lanes 

will only worsen and it is likely even further issues will arise. A reporter from Herald Sun 
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news also reported that “it was found that it can take more than eight minutes to travel 

1km [just over a half of a mile] in some suburbs where trams and cars share a single 

lane” (Kinniburgh, 1). These conditions even started to impact the safety of the public 

where community members revealed their frustration with the tram when driving through

the city and resorted to reckless driving. The report mentions that “motorists are putting 

lives at risks, performing risky maneuvers in a bid to get past the trams that are slowing 

them down” (Kinniburgh, 1). The tram in Melbourne is much larger than Tucson in 

relation to its size but as Tucson continues to grow and develop, streetcar extensions 

become more likely in future plans. The provoked behaviors and impacts from mixed 

traffic lanes in Melbourne proved to correlate with population growth and it is not 

unlikely that Tucson could see similar trends in the future with population growth and 

extensions of the streetcar route. 

Toronto, Canada Streetcar System

The Toronto streetcar system has faced similar concerns to Melbourne’s transit 

system as its initial plan also included the streetcar sharing mixed-use traffic lanes. 

Generally, the concerns for the streetcar in Toronto were due to high traffic volumes and

congestion resulting in the unreliability of the transit system, slower travel speeds and 

‘headway variability’. A report on the Toronto streetcar indicates that the unreliability of 

the system was so extensive at one point where “even a small delay of one minute put a

vehicle 50% behind schedule” (Currie, 34). The city of Toronto recognized these impacts

and shortly after the city decided strategies needed to be adopted to reduce the 

operational issues of their streetcar. 
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Toronto Slowly Adapts Right-of-Way

Toronto has entertained the idea of re-designing their streetcar route including 

ideas of implementing pedestrian malls and separating the street car lane from car 

traffic. A report on the Toronto streetcar suggest that a dedicated lane for a street car 

system “is the only mode of operation that realistically gives streetcars the speed, safety

and time advantage necessary to compete effectively with the automobile and shift 

commuters to transit” (Currie, 36). The Toronto streetcar has begun the transformation 

to a dedicated right-of-way mode of operation starting with what the Spadina line. 

Tremendous success came from this implementation of the streetcar’s separate lane 

that not only addressed concerns mixed traffic lanes previously created but brought 

further benefits to the city as well such as rate of ridership of the public transit system. 

After the employment of the separate lane, the average daily passenger per day 

increased its number by 9,000 more passengers per day by 2004 (Currie, 36). Various 

businesses throughout Toronto even saw personal benefits from the transformation of 

the streetcar, where 36% said they believed their businesses had been better since the 

alterations (Currie, 36). 
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Table 3. Comparative Data: Melbourne and Toronto Streetcar Systems (Currie, 38)

After seeing the outcomes from the initial conversion of the Spadina line, Toronto 

began planning and implementing dedicated right-of-way lanes in other locations 

around the streetcar route as well. Although, the city recognizes that there are some 

streets where the streetcar route does not have the capacity for a dedicated street car 

lane because the width of streets and placement of buildings make the transformation 

unfeasible. Due to these restriction, Toronto later adopted a relatively less expensive 

strategy that mitigates traffic congestion around the streetcar by prohibiting most 

through-traffic on the street. The city implemented this strategy on King Street, one of 

the city’s busiest streets that stretches nearly two miles, and the results have been 

beneficial in the systems reliability by speeding up streetcar travel, generally taking off 5

to 13 minutes each ride. The execution of the street design cost the city $1.5 million, 

which was relatively less expensive to setting more dedicated lanes. Although this 

design may be a less favorable one to drivers because it limits their accessibility of 
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certain routes, it is overall beneficial for a street that is frequently busy and shares a 

lane with a streetcar system (Schmitt). 

Similarities in Trends: Case Studies and the Tucson Streetcar

As of right now, the Tucson streetcar has not reported any sufficient data on the 

impacts of traffic congestion on the streetcar’s operability. Although, some of the 

impacts that Melbourne and Toronto have discussed can be related to similar issues the

Tucson streetcar has presented recently. As a frequent rider of the SunLink, I’ve noticed

frequent delays on the tram pick up times, which suggests the tram is getting held up 

along parts of its route. While these delays are maybe only a few minutes at most, these

delays could likely get worse if the issues delaying the trams are not addressed soon. It 

is considerable to note how these two cities discussed within this study grew towards 

these negative circumstances and analyze whether Tucson could be headed in a similar

direction. Clearly, local streetcar systems sharing mixed traffic lanes was measured 

suitable for these two cities at one point in time and later, their changing demographics 

shifted the necessary requirements for their public transportation in their communities. 

This could potentially be the case for Tucson as well if the system is already 

experiencing delays with the current congestion and route conditions. 

Tucson’s population and its surrounding jurisdictions are expected to increase by 

80%, reaching a population of 1.77 million by the year 2040 (PAG, 4). Pima 

Associations Government predicts that without proper transportation implementations 

people will be traveling up to 70 miles per day per person by personal automobiles 

alone by the year 2040 (PAG, 5). Tucson environment is already facing concerns with 

pollution from automobile dependency and the increase in personal vehicle users would
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not only effect the operability of the streetcar but it could dangerously affect public 

health, environment, and economy as well. 

Discussion

The most significant findings from the data and analysis of the research 

conducted for this study is the feasibility and restrictions of modifying the roadways 

along the streetcar route so the transit has a dedicated lane. The restrictions due to the 

collaboration of right-of-way for the streetcar, the historical buildings along many of the 

roadways, the available capacity of the roadways, and what is probably most significant,

the financial unfeasibility such implementations. The costs relating to the reconstruction 

of the route and other various finances that would be necessary to implement transit 

only lanes are not currently realistic for Tucson’s streetcar system from a cost 

perspective. In the event of these circumstances, other strategies have been considered

that would be less extensive from a cost perspective. Such alternatives include 

modifications similar to the strategies used within an area of Toronto’s streetcar route 

that prohibited the use of cars along one of the major roadways. This is similar to the 

general concept of pedestrian malls, which is when a street is intended mainly for 

pedestrians by aligning it with store front malls and prohibiting the use of most motor 

vehicle traffic. This potentially could be an option for a street like Fourth Avenue in 

Tucson where the streetcar runs directly through the highly concentrated shopping and 

dining area. Although, in order to transform Fourth Avenue into a pedestrian focused 

street, parking would have to be eliminated along the route and the impacts to 

prohibiting personal vehicles along that route would have to be highly considered as 

accommodations for accessibility of travel for personal vehicles would be necessary. 
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Since the Tucson streetcar route currently does not present relatively severe 

repercussions from traffic congestion like the cities of Melbourne and Toronto, future 

considerations and planning should be prioritized to prepare for projected population 

growth and changes in city dynamics in Tucson the future. Shellie Gin mentioned in the 

interview that there are considerations of extensions of the streetcar route to further 

locations around Tucson in the future and that when the time comes, dedicated lanes 

will likely be considered. 

However, another significant factor that should be considered with future 

transportation plans in Tucson is the concept of ‘new mobility’ that Jen Toothaker 

explained within the interview that was conducted in this study. The concept of new 

mobility could potentially shift the strategies relevant to sustainable transportation now 

as it has more of a focus on the supply of transportation riders that could change the 

game of transportation in the future. New mobility seeks to incorporate all modes of 

transportation such as Uber and Lyft, public transit, taxis, and other services that is all 

accessible through an app on your phone. It is unclear how these smart technologies 

could impact public transit systems like Tucson’s streetcar but hopefully it will be 

beneficial in reducing traffic congestion. 

Future Considerations

The implementation of the streetcar in Tucson encouraged a number of 

environmental, social, and economic impacts such as the promising $800 million 

invested - to-date -along the route from private sectors, more than 50 new restaurants, 

bars and cafes along the route, and the accumulation of 1,500 plus new housing units 

along the route (Sunlink, 2014). These attractions throughout the Tucson community, 
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due to the execution of the streetcar, have positively influenced growth within the public 

and has continued to bring new and diverse members to the community. As population 

continues to grow, Tucson’s streetcar must keep up with the transportation and capacity

demands. 

Although implementations of transit only lanes may not be feasible for majority of 

the route currently, population growth in the future could escalate reevaluation of transit 

only lanes for Tucson’s streetcar. Ginn expressed, “It is hard to say right now what kinds

of impacts increased traffic will have on our roads”, when asked about future traffic 

concerns in response to projected population increase. And although these extensive 

measures to alleviate congestion along the streetcar route may not be a priority now, 

there’s potential it could be a valuable solution somewhere in the future, especially if the

city plans to extend the streetcar route. Nevertheless, because it is unclear what the 

future will bring in respect to smart technologies and the new mobility era, it is important

to focus the attention on what we do know. We know that population growth and 

automobile dependency has been at a steady rise is still expected to increase 

exponentially by 2050. Therefore, the findings of this study intends to demonstrate the 

ideas, strategies, and planning in mitigating traffic congestion along public transit routes 

in hopes of setting a foundation for future research on public transportation and traffic 

congestion in the future as new technologies begin to unfold growth continues to evolve.
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