
Department of Science and Technology Institutionen för teknik och naturvetenskap  
Linköping University Linköpings universitet

gnipökrroN 47 106 nedewS ,gnipökrroN 47 106-ES

LiU-ITN-TEK-G--12/034--SE

Express route between
Frankfort and Traverse City 

Shaan-Mya Embrey

Sofie Falenius

2012-06-08



LiU-ITN-TEK-G--12/034--SE

Express route between
Frankfort and Traverse City 

Examensarbete utfört i samhällets logistik
vid Tekniska högskolan vid

Linköpings universitet

Shaan-Mya Embrey
Sofie Falenius

Handledare Johan Holmgren
Examinator Anders Peterson

Norrköping 2012-06-08



Upphovsrätt

Detta dokument hålls tillgängligt på Internet – eller dess framtida ersättare –
under en längre tid från publiceringsdatum under förutsättning att inga extra-
ordinära omständigheter uppstår.

Tillgång till dokumentet innebär tillstånd för var och en att läsa, ladda ner,
skriva ut enstaka kopior för enskilt bruk och att använda det oförändrat för
ickekommersiell forskning och för undervisning. Överföring av upphovsrätten
vid en senare tidpunkt kan inte upphäva detta tillstånd. All annan användning av
dokumentet kräver upphovsmannens medgivande. För att garantera äktheten,
säkerheten och tillgängligheten finns det lösningar av teknisk och administrativ
art.

Upphovsmannens ideella rätt innefattar rätt att bli nämnd som upphovsman i
den omfattning som god sed kräver vid användning av dokumentet på ovan
beskrivna sätt samt skydd mot att dokumentet ändras eller presenteras i sådan
form eller i sådant sammanhang som är kränkande för upphovsmannens litterära
eller konstnärliga anseende eller egenart.

För ytterligare information om Linköping University Electronic Press se
förlagets hemsida http://www.ep.liu.se/

Copyright

The publishers will keep this document online on the Internet - or its possible
replacement - for a considerable time from the date of publication barring
exceptional circumstances.

The online availability of the document implies a permanent permission for
anyone to read, to download, to print out single copies for your own use and to
use it unchanged for any non-commercial research and educational purpose.
Subsequent transfers of copyright cannot revoke this permission. All other uses
of the document are conditional on the consent of the copyright owner. The
publisher has taken technical and administrative measures to assure authenticity,
security and accessibility.

According to intellectual property law the author has the right to be
mentioned when his/her work is accessed as described above and to be protected
against infringement.

For additional information about the Linköping University Electronic Press
and its procedures for publication and for assurance of document integrity,
please refer to its WWW home page: http://www.ep.liu.se/

© Shaan-Mya Embrey, Sofie Falenius



  LiTH 

Express route between Frankfort and Traverse City 

 

TQLO10 Shaan-Mya Embrey, Sofie Falenius LIPs  

Report version 2.1.docx logex2012@gmail.com  
i 
 

 
 
 
 
Express route between Frankfort and 
Traverse City  

Version 2.1 

 

 

 

 

 

 

 

 

 

Status 

Checked   

Approved   

 



  LiTH 

Express route between Frankfort and Traverse City 

 

TQLO10 Shaan-Mya Embrey, Sofie Falenius LIPs  

Report version 2.1.docx logex2012@gmail.com  
ii 
 

 

PROJECT IDENTITY 
Express route between Frankfort, Benzie County, and Traverse City, VT12  

University of Technology at Linköpings University, ITN 

 

  

Name Phone E-mail 

Shaan-Mya Embrey 0709-716030 shaem108@student.liu.se 

Sofie Falenius 0700-374266 soffa957@student.liu.se 

E-mail to the group: logex2012@gmail.com 

 

Contact person:  

Ingemar Johansson: +12313426221  

IJohansson@centrawellness.org 

 

Contact person at Benzie Bus:  

Susan Miller: 231-325-3000, ext 7  

Susan@BenzieBus.net  

 

 

Examiner: Anders Peterson, SP7210, 011-363107, anders.peterson@liu.se 

Mentor: Johan Holmgren, SP6205, 011-363605, johan.holmgren@liu.se  

  



  LiTH 

Express route between Frankfort and Traverse City 

 

TQLO10 Shaan-Mya Embrey, Sofie Falenius LIPs  

Report version 2.1.docx logex2012@gmail.com  
iii 
 

Summary 
Since 2007 Benzie Bus has operated public transportation in Benzie County, Michigan. 

Benzie County is a rural area with a lot of people commuting every day to Traverse City for 

work and education. At present the company mainly operates a Dial-a-Ride system, but also 

a route between Frankfort and Traverse City three times a day Monday to Friday. Only a few 

of these commuters travel by public transportation today and a large reason is that the trip 

takes too long, mainly because of a high service level and no fixed route. 

The purpose of this report is to suggest a design for an express route between Frankfort and 

Traverse City which through short travel times will attract commuters that today travel by car. 

To attract more passengers Benzie Bus has to make the travel situation more attractive and 

improve the general opinion of public transportation. In addition there are other political and 

infrastructural issues to take into consideration.  

Through studying relevant theory about public transportation and travel data from Benzie Bus 

three different alternatives have been created. The first one being that no changes should be 

made and therefore no additional cost or travelers. The second one being a combination 

between an express route during peak hours and the existing route during off peak hours. 

The last option proposes that the route only contains an express route. 

The recommendation given to Benzie Bus is that they should conduct surveys finding out 

what potential travelers want and where they need to go. In addition the demand today 

suggests that it is reasonable to start with alternative 2 presenting a solution where 

commuters have quick travels with a reduced risk of driving empty buses during the off peak 

hours.    
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Deposition 
The report is divided into three main parts starting with a background describing Benzie Bus, 

the Grand Vision and the desires to improve and increase the amount of people traveling by 

public transportation.  

Following the background is the middle part explaining the present situation. In this section 

there is data about passengers, trips, the area and conditions when running public 

transportation in Michigan and Benzie County. A large part of this middle section is based on 

aspects that are of interest when planning public transportation. 

The last part of the report is a presentation of three different alternatives followed by a 

chapter discussing all the elements above. The last part of this section is a presentation of 

results and recommendations of what we think Benzie Bus should continue working with.  
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Glossary 
 
Adult – People who are between 12 and 60 years old. 

Express bus - Bus that goes straight from one place to another with only a few stops. 

Feeder system – Bus system that takes passengers from their homes to specific bus stops 

or stations and then vice versa.  

Off-peak hour traffic – The time of day when demand for travel is low.  

Park and ride – When riders park their cars at certain parking lots close to a station or a stop 

to then catch some kind of public transportation in to the city. 

Peak hour traffic – The time of day when the demand for travel is high. Usually this is during 

the morning and afternoon when people are traveling to and from work.  

Rigid timetable – When a timetable is rigid it means that all the departures from each stop 

or station are on the same minute value all day long.  

Senior – People who are older than 60 years. 

Township – A geographically defined area, much like a municipality in Sweden. 
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1. Introduction 
In the spirit of the Grand Vision and creating a more sustainable development in the area 

Benzie Bus wishes to start operating an express bus between Frankfort in Benzie County 

and Traverse City. By doing so, they wish to attract more commuters to travel with public 

transportation. To meet this wish either the already existing Traverse City route needs be 

made more advanced and attractive or a new route can be created. Either way there is a 

need to create more attractive travel times which can compete with the travel time by car. 

Other important aspects is giving commuters the comfort of being able to do other things 

while traveling and improve the environment by less congestion on the roads leading to less 

pollution and other environmental issues.  

1.1 Objective 

The purpose of this report is to suggest a design for an express route between Frankfort and 

Traverse City which through short travel times will attract commuters that today travel by car. 

1.2 Research Questions  

 How is the route between Frankfort and Traverse City designed today? 
o How well does it work? 

 Which possibilities and restraints exist when planning a new express route?  
o What can be done? 

 How should the route be designed to work as efficiently as possible? 
o Where should the stops be located and how will people get to the bus stops? 
o Which resources will be needed? 

1.3 Method 

In order to get data for the report we used Benzie Bus’ own reports, which are based on the 

drivers’ documentations from the preformed trips. To get an idea of how many people that 

traveled in and out from Benzie County, we used the reports that showed the number of out 

county trips. These reports also showed how many people that traveled divided in to various 

age groups. We were also interested in knowing where people were traveling from when 

going to Traverse City and vice versa. To obtain this information we had to search through a 

report, containing all journeys made by Benzie Bus a specific month. In these reports we 

then located the trips to Traverse City and by the name of the passengers located to and 

from where they traveled.  

The alternative to using the existing reports was to do own studies. This was not an option 

because the lack of time and would not necessarily be more reliable since the documentation 

in the reports is thoroughly done by the drivers. When documenting it is done by hand it 

could result in human error, the same when we search through the information. 

To understand how many people that traveled with the public transportation system in 

proportion to the total population in the areas, we used population statistics. These statistics 

also gave us information of possible travelers by telling us how people live, income and ages. 

All this information was gathered from the Census 2010 which could be assumed a reliable 

source. More information about the Census is presented under section 2.4. 
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For us to get an idea of how it is to travel between Benzie County and Traverse City in the 

current situation we did some observations. Observation is a basic method that is used to get 

an idea of how something works and may be complex to define. In short, you can say that 

everything that is not interviews, questionnaires or reading is observations.1  

Observations can be both structured and unstructured. It can sometimes be difficult to 

distinguish what is a structured and what is an unstructured observation. An unstructured 

observation is for example an observation in which you freely write down what you observe 

or writing a logbook, while frequency count is a good example of a structured observation.2 

When we did our observations we rode the bus six times, we took notes and observed how 

the dispatcher’s work when they book travels. We therefore did some unstructured 

observations. When choosing observation method we did not know exactly what we were 

going to find and therefore an unstructured observation method was more appropriate.   

When learning about the Benzie Bus system we performed some semiformal interviews with 

the Michigan Land Use Institute and from Benzie Bus a driver, Sue Miller and Ingemar 

Johansson. We did these interviews to understand the system and policies contained in the 

current situation. An interview is a meeting between two or more persons in which the 

interviewer’s intention is to obtain information. Interviews have different characteristics; they 

can for example be short or long, open or controlled.3 All our interviews were performed in an 

open manner meaning that instead of questions we used specific topics. When conducting 

the interviews we were interested in hearing what the interviewed had to say and did not 

want to lead them. Therefore we chose certain topics to freely talk about.  

Since a lot of information exists with those involved and in the daily operations we do not 

think there was any better way to collect it. In addition to this theory was obtained from 

books, homepages and reports which we assumed reliable.  

1.4 Delimitations 

Since we only were in Michigan for about four weeks the time limited us from conducting any 

own studies and it was a very limited time when trying to understand the system. Therefore 

this report is based on information from Benzie Bus’ own reports, Census and our own 

observations. The report is only aimed to give a suggestion on how an express route could 

be designed and how Benzie Bus should keep working with this case. For example which 

studies Benzie Bus should do and what information that will be necessary to collect.  

There are variables which have not been discussed in this report. As an example the report 

does not consider how the driver’s schedules should be designed, what costs that are 

involved and how pricing and ticket sales should work. Instead things like how the bus should 

operate and how many buses that will be needed are brought forward.   

                                                
1 Kylén, Jan-Axel (2004) Att få svar. Bonnier Utbildning AB: Stockholm. 
2 ibid 
3 ibid 
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2. Benzie County  
Benzie County is located in northwest Michigan in the proximity of Traverse City and on the 

shore of Lake Michigan. The county has a population of about 17,5 thousand and consists of 

an area of 320 square miles.4 Since 2007 Benzie County has had public transportation in 

form of buses operated by Benzie Bus.
5
 

2.1 Benzie Bus 

Benzie Bus was started by a group of citizens in Benzie County that at regular meetings 

began discussing the need for public transport. In 2005 they officially presented the Benzie 

Bus initiative that won majority the next year in a public opinion vote. This meant that Benzie 

Bus in 2007 could begin to operate in Benzie County with the mission to connect people 

within the community.
6
 

Besides the express bus that travels between Honor and Frankfort, Benzie bus only operates 

a Dial-a-Ride system. This means that the passengers have to book the trips before 

traveling.
7
 Benzie bus currently has 22 busses8 and offers service between 6:00 am and 

10.00 pm all weekdays and 7:00 am to 6:00 pm on Saturdays. They operate in the whole of 

Benzie County and also offer trips to Traverse City.
9
 

 

Image 1. One of 22 Benzie Bus' Buses.  Image Source: Benzie Bus 

All Benzie Bus’ buses, like the one shown as image 1, are specially designed for 

wheelchairs
10

 and some of the buses also have stainless steel bike racks in the front of the 

bus, see image 2. The bike racks need to be requested when booking the trip since some 

                                                
4 Census (2010b). Quick facts. [www] <http://quickfacts.census.gov/qfd/states/26000.html> 
5
 Benzie Bus (2007a) About Benzie bus. [www] <http://www.benziebus.com/aboutbenziebus.htm> 

6
 ibid 

7
 Benzie Bus (2007b). How to ride. [www] <http://www.benziebus.com/howtoride.htm> 

8
 Appendix Utnyttjande.xlx 

9
 Benzie Bus (2007c). FAQs. [www]  <http://www.benziebus.com/faqs.htm> 

10
 ibid 
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buses do not have them.
11

 The passengers also have to tell the dispatchers if they are 

traveling with a wheelchair, just to make sure there is space available for a wheelchair.
12 

 

Image 2. Benzie Bus' Bus with Bicycle rack.  Image Source: Benzie Bus 

2.2 The Grand Vision  

The Grand Vision is a guiding document created by the citizens of Grand Traverse and five 

other nearby counties and is based on six guiding principles which express the direction in 

which the citizens want the region to develop. The six principles are one for each of the 

following areas; transportation, growth, housing, food and farming, energy and last natural 

resources.13 Between 2005 and 2011 citizens living in the area have through surveys and 

workshops worked together with businesses, non-profits and government and have 

developed what today is called The Grand Vision.14 At the moment the vision is in the 

implementation phase where every person involved offer what they can for example time, 

marketing or donations. There is a CORE team that works with creating plans from the 

visions principles to help coordinate the implementation. They also help coordinate aspects 

within the Vision such as education, communication and resources. Also, every area has an 

issue network working for cause.15 

The Transportation Network works under the principle; “A regional multi-modal transportation 

system that supports energy conservation”.16 As a way to fulfill the principle the Network 

                                                
11

 Benzie Bus (2007d). Bikes. [www] <http://www.benziebus.com/bikes.htm> 
12

 Benzie Bus (2007b) How to ride 
13

 The Grand Vision (2012a). A quick overview [www] <http://www.thegrandvision.org/quick-overview> 
14

 The Grand Vision (2012b). Grand vision timeline [www] <http://www.thegrandvision.org/timeline> 
15

 The Grand Vision (2012c). Frequently Asked Questions [www] <http://www.thegrandvision.org/faq> 
16

 ibid 
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wishes for projects within the transportation sector to be intended to increase public 

transportation within the region, maintain and improve existing roads as well as increasing 

the infrastructure for pedestrians and bicyclists.17 Another big piece within the Grand Vision is 

to implement the concept of “Complete Streets”.18 

Creating Complete Streets is creating a street environment which is safe and available for all 

users. There is no one right way when designing a complete street solution since different 

areas have different needs and circumstances to begin with. Important for all solutions is that 

the road becomes safe for all users regardless of age, abilities or mode of transportation. 

Elements that a solution might include are such things as sidewalks and bike lanes, safe and 

accessible public transportation stops and bus lanes, not forgetting pedestrian crossings and 

other safety measures. Benefits of complete streets could be improved safety, improved 

health by encouraging more walking and bicycling, but also a way to engage families in 

different transportation modes and decrease transportation costs.19   

2.3 Sustainable development 

When approaching the subject of sustainable development the general description is that it is 

development which fulfills today’s requirements without adventuring the future generation’s 

possibilities to do the same. What actually is sustainable depends on the situation where the 

development is planned and will change over time. This means that in creating a sustainable 

future for coming generation every decision today has to be looked at from the basis of the 

condition it has at that point in time.20   

When working with matters that concern the future generations it is important to look at the 

matter in a larger perspective. It is for an example difficult to isolate questions concerning the 

environment from the social and economic aspect. Together these three dimensions create a 

base for sustainable development which in order to work needs these factors to work 

together and integrate. There can also be a need for these questions to be looked at in 

different perspectives like local, regional and global, but also between different organizations 

and countries. Different areas can have different political status and need to build up an own 

meaning to the term sustainable development based on their own conditions.21  

Out of the three dimensions the environmental dimension can be seen as the most 

prominent since it puts up the conditions for the other two. The environment is our most 

precious resource and to be able to ensure future generations good living conditions natural 

resources and the environment must be used wisely. This means avoiding over consumption 

                                                
17

 The Grand Vision (2012d). Transportation network [www] 

<http://www.thegrandvision.org/transportation-network> 
18

 The Grand Vision (2012e). Complete streets coalition [www] 
<http://www.thegrandvision.org/complete-streets-Coalition> 
19

 A Citizen’s Guide to Transportation Planning in Northwest Lower Michigan (2011) [www] 
<http://www.thegrandvision.org/local/upload/file/WEB_CGTransPlann2011_v5%281%29.pdf> 
20 Ammenberg, Jonas & Hjelm, Olof (2011) Miljöteknik: för en hållbar utveckling. Linköpings 

Universitet: Linköping 
21

 ibid 
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and damage to areas without the ability to heal or regenerate. The economic dimension is 

based on using resources wisely and making sure that the city, region or country has a 

stable and long-term socio-economic system. A sustainable development within the 

economic dimension includes that resources are shared between people and countries and 

that different areas have economic development. The last dimension is the social which adds 

different people’s needs, growth and culture. To gain a sustainable development it is 

therefore of importance that resources, power and influence is divided equally and fairly.22 

2.4 Census 2010 

Census 2010 is conducted by the United States Census Bureau that works under the US 

government “To serve as the leading source of quality data about the nation’s people and 

economy.”. The population and housing census is conducted every ten years with the latest 

done 2010.23 

After the Census 2010 Benzie County has a population of slightly above 17,5 thousand 

compared to Grand Traverse County with nearly 87 thousand and close to 9,9 million in the 

State of Michigan. Even though the state has had a slightly negative growth during the last 

ten years both Benzie County and Grand Traverse County have grown with a percentage 

change of 9,5% and 12%.24  

The split between men and woman is close to fifty/fifty in all three areas. Benzie County on 

the other hand has a larger amount of people above the age of 65 compared to the other two 

areas. Other age categories are about the same with a higher amount of population being 

between 18 and 65 years in Grand Traverse County and Michigan in whole. 25 See chart 1 to 

compare Benzie County and Grand Traverse County.  

Chart 1. Population information for Benzie and Grand Traverse Counties.
 26 

                                                
22

 Ammenberg, Jonas & Hjelm, Olof (2011) Miljöteknik: för en hållbar utveckling. 
23

 Census (2010a) About us. [www] <http://www.census.gov/aboutus/> 
24

 Census (2010b). Quick facts. [www] <http://quickfacts.census.gov/qfd/states/26000.html> 
25

 ibid 
26

 ibid 
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Grand Traverse County has a large landmass of about 464 square miles compared to Benzie 

County with about 320 square miles. Even though this is the case Benzie County is more 

densely populate with less than a third of the amount of people per square mile.27 See chart 

2 to see how the population is divided between the townships in Benzie County. Observe 

that the chart does not show the population compared to township area size. 

 

Chart 2. How population is divided between the townships in Benzie County.
 28

 

The Census also shows that the housing situation is quite different in the two counties in the 

sense that the homeownership in Benzie is about 9% higher than Grand Traverse. Also there 

are more households in Benzie County that stay in the same house for a period of more than 

a year. On the other hand the median household income in Benzie is about $6000 lower and 

with a slightly higher percentage of persons below the poverty level then Grand Traverse 

County. Compared to the State in whole the poverty level is lower in both counties, but the 

median household income for the State is lower than Grand Traverse but higher than in 

Benzie County.29 

  

                                                
27

 Census (2010b) Quick facts. 
28

 ibid 
29

 ibid 
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3. Transportation in Benzie County 
With Benzie County’s location on the shore of Lake Michigan and being more densely 

populated than Grand Traverse County it has places of interest such as the beach in 

Frankfort, trails and other scenic areas. There are also work possibilities in the area at for an 

example the schools or the resource center. Even though this is the case, there are more 

work opportunities in and around Traverse City which increases the amount of people 

wanting to commute. An example of a big employer in Traverse City is the Munson Hospital, 

but also the University for Students that commute. Other places of interest are schools, 

Grand Traverse mall and downtown. 

3.1 Infrastructure and alternate routes in to Traverse City  

The route from Benzie County to Traverse City has 

two suitable designs depending on the areas of 

interest in Traverse City. The first route is on the 

high way (US – 31) the entire way passing the Grand 

Traverse mall before driving in to the city center. The 

other route takes smaller roads and passes the 

Munson Hospital area. Neither route is significantly 

longer than the other, but there are differences in the 

amount of traffic and snow maintenance during the 

winter.30 In Benzie the only questionable route 

choice is driving down to Benzonia Plaza instead of 

stopping at Subway and by that more or less 

bypassing Benzonia. Issues with this is that there is 

less space at Subway and that there are a lot of trips 

within Benzie County that start or end at the plaza. 

The time difference is about five minutes for the 

return trip to Benzonia Plaza from Subway.31 The 

route is shown in image 4. 

Benzie Bus is not in any position to change 

infrastructure, especially in Traverse City and needs 

to work around todays build. There are at present no 

real bus stops and the places where the buses do stop are privately owned and therefore 

Benzie Bus is restricted when creating bus stops. If the owner of the land does not want to 

build a bus stop Benzie Bus will need to find another option than the ones used today.32 The 

infrastructure in Traverse City is fine with the possibilities for Benzie Bus to use the already 

existing BATA Transfer Hall. At present BATA has existing routes covering the city area 

which today are passing BATA Transfer Hall making it possible for passengers to change 

over to their system when arriving in to Traverse City.33 Front Street and the downtown area 

                                                
30

 Busdriver, April 24 2012 
31

 Own observations (2012) 
32

 Sue Miller, April 25 2012 
33

 BATA (2006) Bay Area Transportation Authority. [www] <www.bata.net> 

Image 3. Alternate routes in to Travese 
City. Right route is via US-31, left via 
Munson Hospital area. 
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are at a walking distance from the Transfer Hall. Also, there is the possibility to change to the 

Indian Trails buses going to Chicago and other cities.34 Since Benzie Bus at the moment only 

has three departures either way it is not necessarily possible to catch the bus and connect to 

the India Trails buses.  

On most of the Benzie Bus buses there is the possibility to 

bring your bicycle with on the trip. This opens up the option 

to commute to and from the bus on bicycle, but also for 

people living in Traverse City to catch the bus out to Benzie 

County to go bicycle riding. 

3.2 Conditions when running a bus 

service in northern MI, USA 

When talking to MLUI (Michigan Land Use Institute) they 

commented on the issue that different counties have 

different systems when it comes to public transportation. 

This makes the county line a difficult situation when 

planning buses from Frankfort to Traverse City. The original 

proposal was that there was to be a change in Interlochen 

where the passengers would change from Benzie Bus to 

BATA for continued travels to Traverse City, and vice versa 

going back to Benzie County. Since more people travel 

from Benzie County to work in Traverse City than the other way around it is more important 

for Benzie Bus than for BATA to have a good system working. Another part of this is that the 

revenue has to be divided equally in some way so that it goes in to both systems.35  

There are also discussions about BATA moving their Transfer Hall which will affect Benzie 

Bus since the new location is not as good as the current and will therefore mean that 

passengers will need to transfer to a BATA bus. Another mayor variable when planning 

public transportation is the issues of the owners not liking the buses stopping and waiting on 

their land, for example parking lots by shops. This obviously causes issues when wanting to 

build bus stops at those places where they would be the most suitable. All this together goes 

to show that there are infrastructure variables that affect Benzie Bus without any real 

possibility for Benzie Bus to influence. There are also other variables which affect the 

planning and operation of public transportation, for example the aspect of every bus a 

needing wheelchair lift making it hard to get quite buses or smaller vehicles.36  

In Sweden every County is responsible for an authority of public transportation. The authority 

is in charge of public transport paid with taxes and is therefore responsible for the general 

traffic. They are also obliged to create a document stating what public transport that is 

needed in the county and what goals that are to be reach by having public transportation. 

The document should also present all types of public transportation and which segments that 

                                                
34 Indian Trails (2010) Quote. [www] <www.indiantrails.com>  
35

 MLUI, April 11 2012 
36

 Sue Miller, April 25 2012 

Image 4. Alternate routes and stops 
in Benzonia. 
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Table 1. Traverse City Schedule - Pick up locations and times 

are expected to be operated privately and which that will be financed by the state. The 

authorities are to present what actions that are planned to be done to protect the 

environment and adjustments that will be done to open up public transportation to disabled 

individuals. Private operators are allowed to start operating any kind of public transportation 

of interest.37 In Michigan there is no public transportation if a Public Authority has not been 

created. There is not either any general public transportation that has to be operated. Instead 

the operator gets funding from the government if through vote the public believe that public 

transportation should be funded. When conducting such a vote the operator asks for a 

certain tax millage, which is the tax rate that a tax payer will pay, and also how long the 

millage should be in place. When the millage runs out there will be a new election for the 

next period of time. If the tax payers do not vote it through the company will not get the 

funding and have to wait for the next election. 38 

3.3 The exciting Traverse City scheduled bus  

When viewing the information on Benzie Bus homepage concerning the Traverse City route
39

 

it indicates that there is a specific route that the bus to Traverse City takes. This by providing 

pick up locations and times when the bus should be at these stops. Table 1 is directly taken 

from the homepage and indicates that there are three departures a day from Frankfort to 

Traverse City during Monday to Friday.  

 

 

 

 

 

 

 

 

 

The homepage does not tell you when the bus is expected to depart from Traverse City to 

come back to Benzie County, but does tell you that the time of return depends on the riders 

                                                
37

 Landstinget i Östergötland (2012) Regionalt trafikförsörjningsprogram för Östergötland 2012-2020 
[www] <http://www.lio.se/pages/143053/RTP%202012-
20Samrådsversion%20RTP%20på%20TNs%20bord%2020120221.pdf>  
38 Legislative Council, State of Michigan (2012) Public transportation authority act, Act 196 of 1986 
[www] <www.legislature.mi.gov>  
39

 Benzie Bus (2007e). Routes and Schedules. [www] 
<http://www.benziebus.com/routesandschedules.htm> 

Town/Village Location Stop 1  Stop 2  Stop 3  

Frankfort Glen's Market  5:45 am  9:45 am  3:45 pm  

Thompsonville I.O.O.F. Lodge  6:05 am  10:05 am  4:05 pm  

Benzonia Shop & Save  6:00 am  10:00 am  4:00 pm  

Beulah Rails to Trails 

Building  

6:10 am  10:10 am  4:10 pm  

Honor The Gathering 

Place  

6:25 am  10:25 am  4:25 pm  

Lake Ann  Burnett Park  6:50 am  10:50 am  4:50 pm  

Munson Medical 

Center  

 7:10-

7:15am 

11:10-

11:15am 

5:10-

5:15pm 

BATA Transfer 

Station  

 7:20-

7:25am 

11:20-

11:25am 

5:20-

5:25pm 
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that are returning from Traverse City. The homepage gives you a number to make 

reservations, but does not state if it is necessary or not for travel.  

Further up on the same page there is a map titled “Express Route” as image 5 shows. The 

map is right for the Traverse City route too, but it is an easy mistake thinking that the name 

express is intended for the Traverse City route which it is not. If you look closer at the title is 

says “Traverse City Schedule” and not express. There is also a lot of other information on the 

same page that is not intended for the Traverse City route. 

 

3.4 Observations when 

traveling on the express route 

from Frankfort to Traverse City 

In total three round trips were made, two 

from Glen’s Market, Frankfort, to BATA, 

Traverse City, and one from Goose Road, 

Honor, to BATA. For all the trips 

reservations needed to be done which as 

mentioned earlier in chapter 3.3 is not 

obvious on the homepage. By traveling 

from Frankfort we did not really alter the trip 

and traveling from Goose Road gave us a chance to try today’s feeder system.  

 

Image 6. Map from observations 

Stops from the left in image 6 are; 

Glen’s Market, Frankfort; Goose Road, Honor; Benzie Bus, Honor; Lake Ann; Munson 

Hospital, Traverse City; Transfer Hall, BATA, Traverse City 

Image 5. Benzie county zone stops 
Image Source: Benzie Bus 
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When reserving a trip from Glen’s market, Frankfort, the departure time is either 5.45 am, 

9.45 am or 3.45 pm. As mentioned in earlier the route that is presented has specific times 

and locations along the route.  When riding the bus we realized that the bus did not cover all 

the stops that are indicated since it drove back roads picking up passengers at their homes.  

The delays presented in table 2 depend on a few different things, but most often is because 

the bus drives a different route every day. Also the non-precision of a timetable is significant. 

Not knowing where the bus is at what time makes it hard to plan a feeder to meet the bus. 

On the upside the feeder buses were always there waiting for the Traverse City bus, what we 

do not know is how long the wait has been. Overall the travel times are fairly persistent with 

variations depend on the daily route. See image 6 for table 2 locations.     

Table 2. Observation when traveling with Benzie Bus 

Departure 

point 

Planned 

Departure 

time 

Lag 

(minutes) 

Arrival point Arrival 

time 

Total 

time of 

trip (min) 

Change 

time 

Glen’s Market 9.45 am 6  BATA  11.10 am 79 0 

BATA 5.30 pm 1 Glen’s Market 6.50 pm 79 0 

Glen’s Market*  9.45 am 0 BATA  11.15 am 90 0 

BATA  5.30 pm 5 Glen’s Market 6.50 pm 80 0 

Goose Road**  10.00 am 3 BATA  11.17 am 77 32 

BATA***  11.30 am 0 Goose Road 12.40 pm 70 0 

* Via Lake Ann 

** Change at Benzie Bus 

*** First 28 minutes at cancer/dialysis, left Traverse City for Benzie County at 11.58 am. 

In addition to riding the bus we drove to and from the different locations to understand the 

travel times by car. This showed us that a trip to Traverse City from Frankfort takes about an 

hour by car. Between Honor and Traverse City it takes about 35 minutes. When traveling 

with the bus it takes about an hour and twenty minutes, but the trips are as seen in table 2 

about the same length, a lot because it is the same passengers traveling. When traveling we 

experienced some trips being longer than others, though they were not time wise. The most 

obvious variables was when the bus seemed to be going the wrong way and when the bus 

went of the main road and route started driving around picking people up.  

When going home we experienced that it is a bit stressful that there only is one departure 

since we tended to be there in good time to make sure we were not going to miss it. There 

also only is one bus in the afternoon and we felt that we would have liked to have gotten an 

earlier bus home instead of waiting. When traveling from BATA Transfer Hall there was an 

obvious restricted area where the bus would arrive to and leave from. Bus stops do not exist 
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in Benzie County making it hard to travel from the Zone stops if you are doing it for the first 

time. This since it is not obvious where you should wait for the bus, where you should park 

and so on. Another issue is that the indicators on the buses telling passengers where the bus 

is going are not very good. In a lot of instances they are small, not updated or in some cases 

not even existing. Therefore we can conclude that there is a need for clearer indications on 

the buses and specific bus stops to indicate for passengers where they should be waiting. 

When changing buses the passengers take tokens indicating that they were transferring and 

already had paid on the previous bus. 

On some of the buses there are bicycle racks which are easy and convenient to use. All 

buses have the possibility to take wheelchairs, but usually on the expense of places to sit. 

Places to sit were never an issue when traveling with Benzie Bus, on the other hand we 

experienced that some of the seats had very little leg room and some had a lot. The comfort 

on the bus therefore depended on the seat you got. Also, a lot of the buses are very loud, 

from rattling and other noises from the bus, making it difficult to have a conversation. Having 

low seat backs on the seats is not optimal since it makes it feel less private to the people 

both behind and in front of you. Higher seats could increase comfort and make it possible to 

take a nap on the bus after a long day of work. Another observation was that there is no 

place for baggage which means that also this takes possible places for passengers to sit. All 

the buses were different, layout and comfort wise, which shows that there are possibilities to 

find the bus that is the most optimal for the trip.  

3.5 Collected Data 

The information following is collected and compiled from Benzie Bus’s internal data system 

where all trips performed are recorded. They show how passengers have traveled between 

Traverse City and Benzie County. 

 

Chart 3. Amount of trips performed per month 

When studying chart 3 it shows that more single trips per month are done to Traverse City 

than from. Also, the chart shows that the peaks and dips happen around the same months 

for both directions indicating that it most probably are the same people traveling. At most 

there have been about 450 trips during a month. 
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Chart 4. Trips per month divided between age groups. 

As shown in chart 4 and 5 the most of the passengers are adults followed by seniors. In both 

cases there are a small amount of children under the age of 12 traveling. Seniors are on an 

up going trend while adults averaging around 200-250 trips per month. 

 

 
Chart 5. Trips per month divided between age groups. 

The combinations that are shown in chart 6 indicate those that are most traveled within 

Benzie County and have more than 5 trips during all three months. The two most popular 

combinations being trips from Honor to Interlochen and from Benzonia to Honor with about 

40-50 trips a month.  
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Chart 6. Amount of trips per combination and month. 

To and from Traverse City the most popular destination as shown in chart 7 is Frankfort and 

Interlochen. For some combination the changes are quite big depending on month while 

other combinations hardly change at all. This can be as little as one passenger that travels a 

lot one month and not at all the other. For some combinations it is possible that one trip is 

with the Traverse City bus while the other trip is by car or other kinds or transportation.  

 

 
Chart 7. Amount of trips per combination and month. 

To see tables for charts above and more charts see Appendix_Trips_today 
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3.6 Degree of utilization of buses 

To find out the degree of utilization data from Benzie Bus’s internal data system has been 

analyzed and visualized. Table 3 shows the utilization of Benzie Bus’s buses during a typical 

day during March 2012. The white areas show when the bus was free and the colored show 

when the bus was used. The chart shows that Benzie bus did not utilize all of their buses the 

entire day and that several buses where not used at all for example bus 6, 10, 11 and 19. 

Only 30% of the full capacity was used this specific day. During the entire month of March 

bus number 6 was not used at all. It is worth mentioning that bus number 6 is bigger than the 

others causing it to be more expensive to run, which is one reason it is not used frequently40. 

 
Table 3. Times during the day when different buses are used. 

 

To see calculation and all charts showing the bus utilization for the entire month of March 

see Appendix_Utilization_Buses_March. 

  

                                                
40

 Sue Miller (2012) 

Vehicle 
  

                                      

1A                                         
2A                                         
3A                                         
4                                         
5                                         
6                                         
7A                                         
8A                                         
9                                         
10                                         
11                                         
12                                         
13                                         
14                                         
15                                         
16                                         
17                                         
18A                                         
19A                                         
20A                                         
21                                         
22                                         

Time  05:
00 

06:
00 
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00 
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00 

09:
00 
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00 

11:
00 
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00 

13:
00 
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00 
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00 

22:
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4. Aspects when planning public transportation  
Public transportation can be described as; 

“pre-organized, regular transportation available to the public or a selected group of people 

according to given rules.”41 

 

This is a broad definition, which can be applied on trains, planes and buses. The majority of 

those who travel by public transport are women and there are about a third of all travelers 

who have a driving license and a car. Those who are most in favor of public transportation 

are young and they are also those who utilize the system most frequently.42 

The proportion of people who travel by public transportation differs depending on the season. 

There are more people traveling during the winter than during the summer. This is because 

people who walk or cycle use public transport when it gets cold. The demand will also vary 

depending on what time of the day it is. It is often a peak between 7 and 8 am while the peak 

in the afternoon is not as clear. This variation poses a problem for public transportation. 

Since the system must be adapted to cope with the high demand during winter mornings 

while resources must adapt to the times when demand is lower.43 

4.1 Travelers values, desires and needs 

It is also difficult to customize public transport to suit everyone because people have different 

needs and requirements. The demand of the system varies depending on age, sex, family 

status, income and so on. People’s opinion of what is important also depends on where they 

live, purpose of trip and the standard contained in the current situation. Needs also vary with 

respect to whether they would normally travel by public transportation or by car. All this 

should be taken in to consideration when making decisions about the system.44  

There are three different terms that describe the standard of the traffic system, which are 

accessibility, comfort and safety/security. How passengers value these aspects depend on 

who is asked. When put together it could be assumed that there becomes a total value of the 

trip that indicates how good or bad the trip has been. How these aspects are valued can be 

the reason that decides if a potential passenger wants to use the system or not. 45 

In Sweden there is a national transport policy with an overall target, which is; through two 

separate targets, work towards ensuring not only a sustainable but also economically 

efficient transport system for both individuals and businesses.46 The transport policy points 

to the areas within the transport segment that the government prioritizes when choosing 

areas for development and improvement. Targets include improving the possibility of 
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choosing public transport, walking and cycling as primary transportation method. The 

governments primary duty is to make sure that the essential public transportation needs are 

addressed and that the conditions for coordination and development of public transportation 

exist. Also the legislation and investment in infrastructure are under the government.47 

4.1.1 Accessibility 

In this case accessibility means how easy it is to get to a specific destination. How easy it is 

to get to the destination is related to its location and the design of the system. Based on 

travel time, the time it takes to get to the transport, waiting time and the transfer time values 

the accessibility of the system. The opinion is also based on the amount of operating hours.48 

In the Swedish national transport policy one of the two separate targets is to build up the 

transport system so that every individual and business is offered the accessibility that is 

essential to participate in society. The accessibility should also be of a high standard and 

usability making it possible for the country to develop in a good (sustainable) way. Within the 

design of the transportation system equality is emphasized, the system must therefore have 

equal emphasis on both women's and men's transport needs.49 In the case of this report 

accessibility is not only directed towards disabled, but towards the population in general. 

Indicating that it is equally important for all citizens to be able to use the public transportation 

system. 

4.1.2 Comfort 

How good the comfort of public transport is depends on pedestrian and bicycle path 

standards to the bus stops, transfer possibilities between different lines, bus stop design and 

the trip itself, including the vehicle.50 

4.1.3 Safety/Security 

Many people feel a degree of uncertainty and anxiety. Some people find it uncomfortable to 

stay out after dark and therefore avoid being out alone. The result is that some people are 

frightened of using public transport. The perception of how safe it is to use public transport 

depends on how easy it is to get help from the staff, lighting, surveillance, access to a 

telephone, etc.51  

The other target in the Swedish national transport policy covers safety, environment and 

health. This goal states that the transport system must be designed so that deaths and 

injuries can be avoided. Its design, function and use should be adjusted accordingly. The 

design of this system should also lead to improved overall health within the population and 

that environmental quality objectives can be met.52 Within this goal there are minor targets for 

an instance that the number of injuries and fatalities due to road transport will be reduced. 
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The transport sector reduces its environmental impact especially through reduced emissions 

but also by gradually becoming more energy efficient and eliminating dependence on fossil 

fuels.53 

4.1.4 Studies, attitudes and values 

To find out what people's attitudes towards and valuations of the public transport system are, 

different methods can be used. A distinction is often made between qualitative and 

quantitative methods. Qualitative research is usually conducted through interviews. These 

will provide information about people’s opinion. However, this type of research does not often 

generate representative samples and they are generally expensive to perform. Quantitative 

methods typically involve surveys and telephone interviews. These give a representative 

sample, and, as the name indicate, quantitative results.54 

Literature states that there is a difference between values and attitudes. Values are 

considered more stable over time and difficult to change while attitudes are not as difficult to 

change and more substantial. If people are in unfamiliar situations and do not have time to 

think through the decision most scientists says that the answers might not be reliable. The 

answers will not reflect how people will act in a real situation. Due to the circumstances 

people do not necessarily act according to their attitudes. A person can be in favor of public 

transport but due to circumstances not use it. It may involve a lack of time, which results in 

that the person chose to take the car.55 

However, you can get people to change their attitudes and values. By informing motorists of 

the public transport system or organizing test campaigns can attract people to use public 

transport. Test campaign means that people are offered to travel free with the public 

transport system in a given period of time.56 

In cases where the attitudes differ from the behavior it is common that people change either 

of these to achieve balance. Typically, people choose to change their attitudes when it is 

considered easier. Motorists who do not travel by public transport tend to value travel time 

longer than it is and the cost higher. When studied this should be taken in to consideration. 

But a person who has a negative attitude towards the system is very likely not going to use 

it.57 

One type of quantitative research that can be used is "Stated preference". This type of study 

implies that people who participate in the interview get a number of improvement options to 

choose between. After that you can decide which improvement you should go for.58  

                                                
53

 Transportpolitisk målstruktur i sammandrag (2009). Transportpolitisk målstruktur i sammandrag. 
54

 Hydén, Christer (red.) (2008). Trafiken i den hållbara staden 
55

 ibid 
56

 ibid 
57

 ibid 
58

 ibid 



  LiTH 

Express route between Frankfort and Traverse City 

 

TQLO10 Shaan-Mya Embrey, Sofie Falenius LIPs  

Report version 2.1.docx logex2012@gmail.com  
20 
 

4.2 RES 2005-2006 

RES 2005-2006 is a national study of how Swedish people between the ages of 6 - 84 years 

travel every day and long distance. The study was conducted between the Autumn 2005 to 

the Autumn 2006. During this time there where interviews preformed every day and 27 000 

interview in total.59   

For instance the study showed what percentage of main trips where done by different modes 

of transportation, where the buses has 8 % for woman and 6 % to men. The buses holds the 

largest percentage of trips conducted by public transportation. The car had as dirvers 47 % 

men and 31 % woman, and as passengers 10 % men and 18 % woman. Indicating that more 

men drive while more females catch the modes within public tranpsortation.60 

When looking at the peaks of travel, measured by time of start, there is a clear peak between 

7 and 8 am for travelers going to work or school. These passengers tend to start their 

journey home between 4 and 5 pm. Though in the afternoon the peak is less distinct seeing 

that travelers tend to do other activities on their way home as well. For trips that are 

performed in other interested the peak starts later between 10 and 11 am and is fairly steady 

until about between 5 and 6 pm. Other activities than work and school tend to cause more 

traveling later in to the evening.61   

The study also shows the percentage of work related trips that are performed with either car 

or public transportation depending of region. In sparsely populated areas the car is 

dominating with 76 % compared to 3 %. In Sweden overall the car has 61 % and public 

transportation 14 %, because of the larger amount of traveling with public transportation in 

big cities and suburbs.62 

As a final example of what the study presents it tells us that the usage of cars is more 

common than public transportation since closer to 90 % of the population would travel by car 

at least once a week. The percentage that would travel with some kind of public 

transportation at least once a week is 30 %. During an average day 53 % travel by car while 

14 % travel by modes of public transportation and 5 % use both the car and public 

transportation. The results from the study also show that the average amount of cars per 

household is a little higher than one, but at the same time every forth household did not own 

a car at all.63   

4.3 Information 

The use of public transport requires a lot of information. Route, schedule and rate are 

important information for travelers. There is also reason to offer travelers information 

regarding delays and other disruptions. It is not only before the trip that this information is 

needed, it should also be available at the bus stops/terminals, the vehicles and at 
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destinations. If any part of the information in any place is missing the information system will 

fail. It is also important to keep in mind that it is impossible to compensate lack of information 

on a specific location with better information on another.64 At the starting point following 

information is needed; 

 How do you get to point X? 

 When should the bus leave? 

 From where does the bus leave? 

 How much is the fare? 

This information can be provided through timetable, route map and price information on a 

website or by phone.65 

At the bus stops it is relevant to provide information about; 

 Where will the bus stops? 

 When will the bus depart? 

 Which bus is arriving? 

By having a timetable, route map, computer-based signs indicating when the next bus will 

arrive to the bus stops and signs on the buses, this information will be available to the 

passengers. If you choose to use bus shelters there should also be information placed on the 

outside to avoid that persons with allergies are exposed to strong scents. It is also useful to 

place a map of the neighborhood to make people know where to go at the final destination.66 

When traveling on, for example, the bus following information can be useful; 

 Next bus stop? 

By having route maps, bus stop announcement and signs telling you which bus stop it is 

travelers will be able to get this information. 

There is also reason to complete all information with symbols to make it easier for children 

traveling alone.67 An example of a bus stop with associated information is shown below as 

image 7. 
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Image 7. Shows an example of a well designed bus stop. Image Soure: Virtual bus stop (unknown). 
[www] <http://www.peterborough.gov.uk/travelchoice/public_transport/virtual_bus_stop.aspx> 

4.4 Urban transport and transport in rural areas 

In the case of public transportation urban transit means public transport that is carried out in 

densely populated areas and includes several different traffic solutions. Urban transportation 

solutions are often characterized by a rigid timetable, fixed route and many departures. This 

leads to a timetable that is easy to understand and remember.68 

The opposite of urban traffic is rural traffic, which are traffic performed outside urban areas. 

Preferably the routes should be designed to cover large areas, but also varying 

circumstances and demands. Rural traffic is often adapted to school and working hours when 

demand is highest.69 

4.5 Dial-a-Ride service 

Dial-a-Ride service means that every trip has to be booked specifically. This type of system 

is suitable in regions with a low demand, because it will avoid empty busses. It is also a good 

system to use if the majority of travelers have limited mobility. Since fixed routes requires 

that some people need to change vehicles.70  
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4.6 Routes 

There are several different route types within public transportation that will fit differently 

depending on what the intent of the route is. These are service route, flex route, fixed route, 

off-peak route, industrial route and stom route.71 

Service routes are routs that anyone could use, but they are more suited for people with 

reduced mobility. This means that the vehicles are adapted for disabled people and that 

there is a short walk to and from bus stops. There is also dedicated time for the driver to help 

people on and off the bus.72 

Flex route is a type of service route and means that some stops are operated only if 

someone ordered a trip there.73 It can also mean that the vehicle deviates from the route 

within a certain radius. This radius is recommended to be ¾ mile.74 Fixed route, on the other 

hand, means that the route is the same throughout the whole day.75  

Off-peak routes are a type of urban traffic. This type of route is used during hours when there 

is low demand of passengers. Instead of having a relatively straight route you choose a route 

that covers a larger area. In this way, there will be more passengers on each vehicle and you 

can avoid empty busses. To transport people to and from certain workplaces you use 

something that is called industrial route. The timetable is in this case designs according to a 

working day.76 

Public transportation carried over a long distance between a community center and larger 

town or between towns is often called stom route. These routes can also be used to define a 

fast, straight and frequently departing route between urban areas, for example an Express 

busses.77 

4.7 Travel time  

When discussing a traveler’s travel time with public transportation the total travel time, from 

door to door, can be divided up into four components. The first one being the time it takes to 

in a normal pace walk or with other means get to and from the chosen station or bus stop. 

Since most travelers will tend to get to the stop a few minutes before departure there is a 

waiting time to be included. The most easily recognized component is the amount of time on 

the chosen type of transportation which in many cases is called travel time. The last 

component is the time it takes to change between two means of transportation and get to the 

destination.78 
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It is not always the case that the shortest total travel time is the most attractive choice. In 

general things like walking, waiting and changing are experienced as inconveniences when 

traveling. When choosing between a trip containing a change but with a shorter total travel 

time and a trip with no changes but with a slightly longer travel time a lot of people will 

choose the direct route for the convenience and comfort of not needing to change.79  

When comparing the travel time between car and different kinds of public transportation 

there is the real travel time and the perceived travel time. The perceived travel time is 

dependent on the sacrifices made when traveling while the real travel time is the actual 

minutes traveled. When traveling with public transportation every part of the trip has a 

sacrifice connected to it which results in a perceived travel time longer than the actual travel 

time. Usually when calculating the perceived travel time a minute on the bus or train with a 

seat is valued at one and therefore the minute is perceived as one minute, thought if the 

passenger has to stand up and on top of that the vehicle is crowded the minute will be 

experienced higher at somewhere between 1,4 – 1,6 minutes per actual minute.80 An 

example of different relative time values is found in table 4. 

Table 4. Relative time values for different part of a trip
81

 

Time component  Bus Train 

Time in vehicle  1,0 1,0 

Walking time  2,0 2,0 

Waiting time    

 Shorter than 10 minutes 2,0 2,0 

 10 – 30 minutes 1,0 1,0 

 More than 30 minutes 0,5 0,5 

Changing time    

 Shorter than 10 minutes 2,0 3,0 

 More than 10 minutes 3,0 3,0 

Time standing in vehicle    

 Shorter than 10 minutes 1,4 1,1 

 More than 10 minutes 1,6 1,3 

Add on congestion while 

standing 

 +0,1 +0,1 

Lag time  4,0 4,0 

Add on from change    = 5 minutes travel 

time 

 

4.7.1 The perceived travel time will depend on different factors  

When on the vehicle having a seat or not is valued differently depending on the distance to 

be traveled. Thing like vibration and noise, climate in the vehicle, the possibility to work, eat 
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or do other activities can shift the perceived travel time of the trip. The time spent walking is 

individual depending on every passenger’s age, health and other factors.  Since it is 

individual it is hard to know the sacrifice each individual experiences when walking.82  

The travel time spent depends on for instance on how often there is a departure. When the 

departures differ with less than ten minutes passengers generally do not check to see 

departure times. Once above ten minutes the passengers will adjust their arrivals to the 

departure. The average waiting time for departures less than ten minutes between are half of 

the time between to departures. Over ten minutes the time spent waiting is on average less 

than seven minutes. Though, when the departures are more than ten minutes between there 

is hidden waiting time. This is time that the passenger spends waiting at some place that is 

not the bus stop or train station. This time is defined as the difference between half the 

departure time and the time waiting at the stop. Since it is time that could be used for other 

activities it is weighed lower than normal waiting time.83 

When changing transportation the average waiting time is considered to be half of the time 

between two departures on the route that the passenger is changing to. This in the cases 

that the different routes are not coordinated. On top of this any time for movement between 

stops or platforms is added. For every minute that the vehicle is late the time is going to be 

perceived much higher than it actually is, a lot because passengers get irritated or worried. 

This is why the minutes that are late are separated from the time the passenger should be 

waiting if the vehicle had been in time.84  

Since there are so many parts to a trip and in which the travel times ad up it is important to 

look at all the steps between the true origin of the trip and the final destination. This in turn 

means that passengers are more positive to changes within their trip that eliminates waiting 

of any kind before changes that shorten the actual time in the vehicle.85  

4.7.2 Travel time quota 

In order to decide if a public transportation option is attractive enough a travel time quota can 

be used. This means that the time it takes to go with public transportation divided by the time 

it takes to drive. This quota should be less than two to even assume that the public 

transportation option is competitive to the car. Though, in general the closer the quota is to 

one the better. It is also interesting to study the real travel time for both options and the 

perceived travel times. Another factor that weighs in is the options of parking at the 

workplace. The harder or more expensive it is to get a parking spot the higher percentage 

will take a public transportation option.86 For an example see appendix 1 which presents the 

real and perceived travel time and time quota on a trip from Elberta to Traverse City. 
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5. Alternatives 
To be able to identify the most effectively designed system three alternatives have been 

created. These include for example route, timetable and resources. 

5.1 Alternative routes and stops 

As mentioned earlier in the report there are different alternative routes when traveling 

between Frankfort and Traverse City. Image 7 shows the whole trip including these 

alternative routes  

 

Image 8. Entire route from Frankfort (left) to Traverse City (right). 

The stops planned from the left on image 7 are; 

Frankfort Beach (during off-peak); Glen’s Market, Frankfort; Benzie Community Resource 

Center, Benzonia; Subway, Benzonia; Benzonia Plaza ; US-31, Beulah; Honor Plaza; Benzie 

Bus, Honor; Ric’s Food Center, Interlochen; Cherry Growers, Grawn; Shell, Grawn; Grand 

Traverse Mall, Traverse City; Munson Hospital, Traverse City; Transfer Hall, BATA, Traverse 

City 

5.2 Alternate schedule times 

Assuming most people start working around 8 or 9 am it is reasonable seeing that peak hour 

traffic for the start of a trip to work or school is between 7 and 8 am. When planning a 

schedule the arrival times to and departure times from Traverse City are tailored to fit people 

commuting to their jobs in Traverse City. The aim is that they will be in Traverse City in time 

enough to be able get to work and have time to get from the workplace to the buses in the 

afternoon. For example arrival around twenty to quarter to and departure time around quarter 

to twenty past.  

As mentioned earlier a rigid timetable indicates that the departure time should be the same 

all day long. In this case either the bus must wait 30 minutes in Traverse City before 

departing, timetable 1, or that the arrival time to Traverse City is around half past and the 

departure time around 5 minutes later, timetable 2.  
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Timetable 1 shows a travel time of 60 minutes. This gives the bus enough time to drive down 

to Benzonia Plaza. After the arrival to Traverse City the bus has thirty minutes before 

returning to Benzie County. During these 30 minutes the bus as an example could make a 

route around the Munson Hospital area or other areas in Traverse City as needed. In 

Frankfort time could be spent using the express bus as the feeder bus in Frankfort and 

Elberta. The departure from Frankfort is at X.45 with an arrival in Traverse City at X+1.45. 

From Traverse City the departure is at X.15 and arrival in Frankfort X+1.15 

Timetable 2 differs from T1 by the route taking 55 minutes and not going down to Benzonia 

Plaza but instead stopping at Subway. This option makes it possible for the bus to just turn in 

Traverse City and eliminate any waiting time for the bus. On the other hand, this timetable 

has the risk that a delay cannot be eliminated before return to Frankfort. Departure from both 

Frankfort and Traverse City will be at X.35 and arrival will be at X+1.30. 

5.3 Alternative 1 (A1) – Same as today 

Alternative 1 (A1) proposes that the Traverse City route continues in the same way as it is 

run today. That is, three departures per day Monday to Friday where the buses route 

depends on the passengers and is of a Dial-a-Ride design. In this alternative there is only the 

need for one bus and no changed expenses. 

5.4 Alternative 2 (A2) – Combination of existing system and new 

express route 

Alternative 2 (A2) differs from A1 by proposing that during peak hours the bus will operate as 

an express bus that goes straight from Frankfort to Traverse City on US-31, and vice versa. 

The stops will be located at the stops mentioned under section 4.1. On the way in to the city, 

the bus will stop at the Grand Traverse mall, while on the way back it will drive past the 

Munson Hospital area, thus not on US-31 all the way.  

The trip including stop times takes approximately 60 minutes each way. Exact travel time 

depends on route and timetable chosen. Peak hours are set between 6.30 am and 8 am in 

the morning and 4 pm and 6 pm in the afternoon, the first trip in the morning will therefore be 

right before peak hours at between 5.30 am and 6 am from Frankfort. During the peak hours 

there will be a bus departing once an hour. Off peak hours are the remaining hours of day 

with the last departure from Traverse City between 8 pm and 8.30 pm. Throughout the off-

peak hours the bus will operate much like today’s situation, as Dial-a-Ride bus, and with 

departures at an interval of two to three hours depending on timetable. 

Table 5. Timetable 1 for alternativ 2 

Frankfort  

Departure 

Traverse City  

Arrival 

 Traverse City  

Departure 

Frankfort  

Arrival 

5.45 am 6.45 am  7.15 am 8.15 am 

6.45 am 7.45 am  8.15 am 9.15 am 

7.45 am 8.45 am  9.15 am 10.35 am 

9.45 am 11.05 am  11.15 am 12.35 pm 
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12.45 pm 2.05 pm  2.15 pm 3.35 pm 

2.45 pm 4.05 pm  4.15 pm 5.15 pm 

3.45 pm  4.45 pm  5.15 pm 6.15 pm 

4.45 pm 5.45 pm  6.15 pm  7.15 pm 

6.45 pm 8.05 pm  8.15 pm 9.35 pm 

 

To get people to the specific stops, a feeder system will be used during peak hours. In this 

alternative and timetable 1, see table 5, a total of three busses will be needed during peak 

hours, excluding the feeder system, and only one during off-peak hours. Using timetable 2, 

see table 6, the amount of buses needed will be two during peak hours and one during off-

peak hours, excluding the feeder system. The feeder system will operate in such a way that 

in average every township has its own bus and that the bus is at the closest zone stop latest 

two minutes before departure of the express bus. These feeder buses will also drive arriving 

passengers to wished destination (within the township) when getting of the express bus. To 

be able to travel with the feeder a reservation needs to be made under the same conditions 

as today. When getting of the express bus the passenger needs to get a token from the 

driver proving that they have paid for that length of the trip. 

Table 6. Timetable 2 for alternative 2 

Frankfort  

Departure 

Traverse City  

Arrival 

 Traverse City  

Departure 

Frankfort  

Arrival 

5.35 am 6.30 am  6.35 am 7.30 am 

6.35 am 7.30 am  7.35 am 8.30 am 

7.35 am 8.30 am  8.35 am 9.30 am 

9.45 am 11.05 am  11.15 am 12.35 pm 

12.45 pm 2.05 pm  2.15 pm 3.35 pm 

2.45 pm 4.05 pm  4.35 pm 5.30 pm 

4.35 pm 5.30 pm  5.35 pm 6.30 pm 

5.35 pm  6.30 pm  6.35 pm  7.30 pm 

6.45 pm 8.05 pm  8.15 pm 9.35 pm 

 

5.5 Alternative 3 (A3) – Express route 

The proposal of alternative 3 (A3) is that there is an express bus that operates from Frankfort 

to Traverse City every hour throughout the day. This means that the bus will operate 

according to a rigid timetable. The proposal is that the bus starts operating between 5.30 am 

and 6 am from Frankfort and the last departure will be between 8 pm and 8.30 pm from 

Traverse City. As in A2 the bus will operate to suit the working hours. The stops will be at the 

same locations during peak hours in A2 and the bus will run the same way on US-31.  
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Table 7. Timetable 1 for alternative 3. 

Frankfort  

Departure 

Traverse City  

Arrival 

 Traverse City  

Departure 

Frankfort  

Arrival 

5.45 am 6.45 am  7.15 am 8.15 am 

6.45 am 7.45 am  8.15 am 9.15 am 

7.45 am 8.45 am  9.15 am 10.15 am 

8.45 am 9.45 am  10.15 am 11.15 am 

9.45 am 10.45 am  11.15 am 12.15 pm 

10.45 am 11.45 am  12.15 om 1.15 pm 

11.45 am 12.45 pm  1.15 pm 2.15 pm 

12.45 pm 1.45 pm  2.15 pm 3.15 pm 

1.45 pm 2.45 pm  3.15 pm 4.15 pm 

2.45 pm 3.45 pm  4.15 pm 5.15 pm 

3.45 pm  4.45 pm  5.15 pm 6.15 pm 

4.45 pm 5.45 pm  6.15 pm  7.15 pm 

5.45 pm  6.45 pm  7.15 pm 8.15 pm 

6.45 pm 7.45 pm  8.15 pm 9.15 pm 

 

In this alternative, as in A2, a feeder system will be used. Resulting in a system where 

Benzie bus needs three buses with associated drivers, excluding the feeder system, when 

using timetable 1, see table 7, and two buses when using timetable 2, see table 8.  

Table 8. Timetable 2 for alternativ 3. 

Frankfort  

Departure 

Traverse City  

Arrival 

 Traverse City  

Departure 

Frankfort  

Arrival 

5.35 am 6.30 am  6.35 am 7.30 am 

6.35 am 7.30 am  7.35 am 8.30 am 

7.35 am 8.30 am  8.35 am 9.30 am 

8.35 am 9.30 am  9.35 am 10.30 am 

9.35 am 10.30 am  10.35 am 11.30 am 

10.35 am 11.30 am  11.35 am 12.30 pm 

11.35 am 12.30 pm  12.35 om 1.30 pm 

12.35 pm 1.30 pm  1.35 pm 2.30 pm 

1.35 pm 2.30 pm  2.35 pm 3.30 pm 

2.35 pm 3.30 pm  3.35 pm 4.30 pm 

3.35 pm  4.30 pm  4.35 pm 5.30 pm 

4.35 pm 5.30 pm  5.35 pm 6.30 pm 

5.35 pm  6.30 pm  6.35 pm  7.30 pm 

6.35 pm 7.30 pm  7.35 pm 8.30 pm 

7.35 pm 8.30 pm  8.35 pm 9.30 pm 
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6. Discussion 
There are things that today work very well on the exciting Traverse City route. First of all the 

service level is very high and the possibility to bring the bike on the bus. For many people the 

service factor is very important and is something that is not allowed to be lost when 

designing a new route. When traveling the payment method might not be the most modern, 

but works well. On the other hand this is something that might need to be development in the 

cases of more travelers. For now the clip card with ten trips or cash are good options. In the 

future it might be worth implementing monthly passes for commuters traveling every day. It is 

important that the passengers do not need to go out of their way to buy the bus passes or 

clip cards. It is also a risk having cash on buses in case of people attacking the bus for the 

money. 

Seeing that Grand Traverse County has a larger population and includes Traverse City it is 

reasonable to conclude that there most probably are more opportunities for work in Grand 

Traverse County than in Benzie County. Even in the interview with MLUI the same 

conclusion was drawn. When looking at RES 2005-2006 from Sweden it shows that more 

woman than men travel with public transportation, which indicates that it is reasonable to 

think that if the bus went past workplaces where there works a lot of woman it should be 

easier to get them to ride than workplaces with a lot of men. Younger adults and teenagers 

are more willing to travel with public transportation which makes it reasonable to think that 

schools and universities are good places to have public transportation. Both counties have 

since the last Census grown which indicates a will to be in the area and opportunities to 

expand public transportation to fit the larger population. 

RES 2005-2006 could be used to point in the general direction of where Benzie County could 

head seeing that the area is fairly alike several rural areas in Sweden. The main difference is 

the attitude when it comes to public transportations and cars. Not to say that people in 

Sweden do not use cars cause they do and more so in rural areas. Even though this is the 

case it is not unreasonable that Benzie Bus could increase its passengers if the overall 

attitude towards public transportation and cars changed. The RES 2005-2006 shows the 

percentage of work related trips that are performed with either car or public transportation 

depending of region. In sparsely populated areas the car is dominating with 76 % compared 

to 3 %. If calculated 3 % of 17,5 thousand (the population in Benzie County) is 525, which 

shows that if this was true for Benzie County 525 people would travel by public transportation 

to work. 

If more commuters traveling to their jobs would consider leaving the car at home and 

traveling by bus it will have positive influence on the environment. It is a good idea to offer 

some free trials to get people to at least try to travel by bus. If their experiences are good, 

they may stick to it. One important thing is to know what people want. An option could be to 

conduct some studies about how people travel today and what is necessary to improve for 

potential passengers to leave the car at home. It can also be advisable to know where large 

employers are located and where people want to travel. With this information you should be 

able to design a route that is attractive. 
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Overall the amount of trips between Traverse City and Benzie County have increase 

indicating that there is some interest in traveling this distance by bus. If there as most has 

traveled 450 passengers one month between two destinations and assuming it is work days 

the combination would have 450 / (5*4) = 22,5 passengers a day. Compared to the 3 % 

mentioned above there is quite a goal to aim for. 

Since it is mostly adults traveling they most probably are commuting to some kind of work, 

while the seniors probably travel more during the off-peak hours for social activities or 

appointments. Making it equally important to keep up a working route during the day, though, 

possibly the need for service is higher than the need for the bus to go quick and therefore the 

bus might not have to be express during the day. 

The main reason we believe that commuters do not have the desire to travel by bus between 

Benzie County and Traverse City is that there are too few departures every day. This 

increases the gap between freedom of having a car and traveling with public transportation. 

By increasing the amount of departures the option could become more attractive to those 

traveling to and from Traverse City for work or school. Another way to make commuting more 

attractive is the aspect of park and ride. Especially if the park could be connected to a 

pharmacy, shop and other things that a family need to stop by most days. By combining 

these there is one less stop on the way home and less time wasted making a detour to the 

store. A problem might be that the options of which store the passenger can go to decreases 

which might be a problem for the potential passenger. Tough for some it might be an option 

to commute a few days a week by bus and take the car the other. 

Today there is the issue that the land around the shops and plazas usually is privately owned 

and that the owners do not see the advantage of the buses stopping right outside. Could the 

owners be convinced that there are possibilities that more commuters decided to shop at 

their store if that is where the stop is located they might be more willing to accept the parking 

and bus stop. A bus stop is also a possibility for commercial for the owner which cars driving 

by also will see. Another option is that bus passes are sold at the store which means that 

passengers will go in to get their new bus pass and might end up buying other things too. 

Commercial on buses could be another option to convince land owners to accept bus stops. 

Other ways to make the public transportation more attractive for commuters is by making it 

more comfortable, accessible and safe. When speaking of comfort it is not only the comfort in 

the bus but also the comfort of getting to the bus stop. Increased comfort could be by having 

a well working feeder system that picks passengers up at the door or that it is easy to park 

and a good place to wait for the bus. On the bus it is important that the seats are comfortable 

and gives the possibility of privacy for the passengers who want to work, read or sleep. At 

the same time the seats need to be big enough for the planned amount of passengers with 

enough leg room to give a comfortable fit. Another few aspect is that there should be enough 

room for luggage either in the bus or underneath. As mentioned under the observations were 

that many of the buses where very loud making it hard to have conversations and a lot of the 

noise came from the wheel chair lifts. When the bus is handicapped accessible this needs to 
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be done in a way that still makes it possible for other passengers to travel comfortable. For 

example driving buses with other options than lifts.  

Today the Traverse City does take passengers from Benzie County to Traverse City and the 

other way around. In that sense the route is accessible but it is worth mentioning that with 

more departures and a fixed route the bus will be accessible for even more people. 

Especially those who do not want to pre-book trips and do not mind taking the car to the 

closest bus stop. Another scenario is that a family with one car has the need to commute in 

different directions. By having the bus as an option the family member traveling in to 

Traverse City could get dropped off at the bus while the other member takes the car. For 

certain families this might work well enough to reduce the need for a second or third car.  

Another aspect is the possibility to make Benzie County more attractive as a work place if 

there is the possibility to commute by bus. An issue in this case is that if Benzie Bus is 

driving all the departures the first bus has to get to Traverse City in time to leave for Benzie 

County. That early in the morning there most probably is not enough demand for travel in to 

Traverse City. Discussable BATA could drive the first departure to Benzie County for early 

commuters. In timetable 2 there is a bus leaving Traverse City early enough to be in 

Frankfort before 8 am. 

As mentioned earlier there are passengers who wish to travel without needing to pre-book 

their trip. This gives them an option to decide every morning if they wish to go by bus or by 

car. It is a natural thing in life that plans change and a passenger who does not need to pre-

book has the freedom to adapt to the changes. For this to be reasonable the information on 

the homepage needs to be easy to understand and hard to misinterpret. Not only needs 

there be a map and a timetable, but prices and for example how to use the bus.  

There also has to be clearly marked bus stops along the route and information at these. By 

having signs and named bus stops travelers can check themselves when waiting for the bus 

and know that they are in the right place. A map and a timetable at the bus stop also tell the 

travelers when the next bus leaves and where the bus is going. As this point in time we do 

not think it would be necessary to have digital signs telling the travelers when the next bus is 

coming. Since there are no additional fixed routes normal clocks at the bus stops would be 

enough. It is important that these clocks are synced with each other and that bus does not 

leave before the timetable. If possible we also recommend bus shelters to make it 

comfortable waiting for the bus all year around. 

The buses driving the express route need to have clear indicators stating that it is the 

express bus. These indicators should be able to be understood from distance and can be 

things like signs at the front of the bus or flags. Colors or symbols are good to use since it is 

easier for children to remember and recognize. There should even be indicators on the side 

of the bus so that people can see what bus it is that is passing by and something on the 

back. Part of it is to know which bus it is, but also to indicate for those driving cars or just 

seeing the bus so that they know which bus it is. In some cases just seeing the bus can 

make people curious about it. Even the feeder buses should have some kind of indicators so 

that the passengers changing to or from the express bus know which bus is theirs.  
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Type of route that should be used depends a lot on what timetable and alternative that is 

chosen. Either way it can be assumed that there will be some sort of a stom route used 

during the peak hours (express route hours) and an off-peak route like the one used today 

when the express bus is not going. Peak hours are defined as 6.30-8 am and 4-6 pm, these 

can differ depending on the area. Even though studies show that peak hours generally are 

between 7 am and 8 am it could be argued that the peak hour starts earlier for travelers from 

Frankfort to Traverse City who start working at 8 am since the trip is at least an hour. To 

know exactly when peak hours are in the area studies should be done. 

The route that the bus needs to take depends on the timetable chosen. A question is if the 

express bus should drive down to Benzonia Plaza or not. The trip return from Subway takes 

about five minutes. The issue is that a lot of the passengers will see it as a waste of time 

since if they made the drive themselves they would not make the detour. There is a big 

chance that passengers overestimate the time it takes just as an argument to take the car 

instead of the bus. Having this stop on the route puts the travel time one way around an 

hour, without the detour a travel time of about 55 minutes can be assumed, which should be 

enough for the bus to turn around in Traverse City as timetable 2 shows. On the other hand it 

can be a benefit having the extra time as in timetable 1 to cover against any disruption. In 

alternative 2 one good option could be that the bus drives down to Benzonia Plaza during off-

peak hours while it does not during peak hours.   

The original proposal was that Benzie Bus was going to operate between Frankfort and 

Interlochen and BATA between Interlochen and Traverse City. Which would have meant that 

the passengers would have to change buses in Interlochen. We do not agree since 

passengers put a very high value on their time and a transfer is a large sacrifice. To attract 

more commuters the bus has to go straight in to Traverse City without any transfers. If the 

bus takes too long or if it feels like the bus is going in the wrong direction the commuters 

most probably will take the car if possible. 

Another question is if there is going to be cooperation between Benzie bus and BATA, or if 

Benzie bus should run the express bus itself. If there is going to be a cooperation one option 

could be that Benzie bus operates during the mornings and that BATA takes the afternoons, 

or vice versa. In this case one at the companies gets the morning peak and the other, the 

one in the afternoon. Both the companies will therefore get approximately the same amount 

of passengers. Another option could be that the companies drive every second departure. 

The problem in this case is that one of the companies could get all the passengers while the 

other one drives empty buses.  

Today BATA has a fixed route that goes from BATA Transfer Hall to the Munson Hospital 

area. If they continue to operate this route it might not be worth having an express bus 

operating in the area. Since there is talk about moving the Transfer Hall in Traverse City to a 

less attractive area of the city, and since many people work in this area we think it is 

reasonable that the express bus should operate in the hospital area.  
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The proposal of alternative 1 (A1) is that the bus operates the same way as today. This 

option is workable but because of the few departures it does not attract people commuting to 

their jobs. The good thing with this option is that only one bus is needed. A big disadvantage 

is that large amount of passengers traveling from Frankfort to Traverse City need to sit on 

the bus a long time, which we think drives potential customers away. 

Alternative 2 (A2) propose that the bus will operate as an express bus during peak hours, 

while it during off-peak hours will operate much like today but on other departure times. The 

bus will operate as a Dial-a-Ride, with three departures, 9.45 am, 12.45 pm and 2.45 pm. 

This means that no feeder system is used during this time, the bus will pick up the 

passengers at their homes. We do not think it is a good option to use a flex route because it 

will be time consuming to get to every specific bus stop and people’s homes. We think that it 

is good that the bus runs like a dial-a-ride bus during off-peak hours because people that do 

not have a time constraint get a higher service level than with the express bus and stay on 

the same bus the whole trip. With this option Benzie Bus could catch the commuters that 

want to go on quick bus in and out from Traverse City and also the passengers that only 

want to get there as easy as possible.  

Having an express bus that operates from Frankfort to Traverse City every hour throughout 

the whole day is the last alternative (A3). This alternative includes many buses and we do 

not think that there is enough demand to use this alternative. Much likely, there will be 

departures with no passengers. An option on this alternative is that there are fewer 

departures during off-peak hours, but with the same system of feeder buses and so on. 

Alternative 2 and 3 includes a feeder system that will get the passengers to specific bus 

stops. The proposal is that every township has an own feeder bus. Another option could be 

that there is one bus within two townships. One feeder bus could for example operate in both 

Benzonia and Beulah. Since Benzie Bus do not use all their buses throughout the whole day 

it should be possible to introduce a feeder system. Another thing to take into consideration is 

if everyone should have the right to use the feeder bus, or if those who live far away should 

order a specific bus from the bus stop. It is reasonable to think that people do not want to 

spend more time than necessary on the feeder bus. A good reference point is that the trip on 

the feeder bus combined with the express bus should not have a quota above 2. It can also 

be worth to consider if there should be an extra cost to travel with the feeder bus or if it 

should be included in the price of the express bus. If there is an extra cost people might take 

their car to the bus stop or if they live close enough, might walk. Having people take the car 

part of the way could cause travelers to travel by car the entire way. 
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Recommendations  
With today’s demand the exciting Traverse City route works, but does not attract commuters 

due to its long travel time and few departures. By creating a faster route and more 

departures the route will become more attractive. Though, since demand for travel still is very 

low it is not reasonable to believe that there is a need for a bus in to or from Traverse City 

once an hour all day long. This combined with the high level of service that certain 

passengers need makes alternative 2 the best option. The alternative will give the 

commuters a few express departures in the morning and a few in the afternoon while still 

giving the Dial-a-Ride service during the day for those who need it. With alternative 2 we 

believe that timetable 2 should be used, see table 9. This because it requires 2 buses during 

peak hour, shorter turnaround times in Traverse City and has an arrival in Benzie County 

before 8 am.  

Table 9. Timetable 2 alternative 2. 

 

When designing the route there will be bus stops in every community as shown in image 10, 

but the stop in Benzonia will be at Subway and not the Plaza. At the bus stops there should 

be at least a bench, a sign, a clock and a timetable. In addition there should be parking 

available for both cars and bicycles and space for the feeder bus to wait. The feeder bus will 

transport passengers to and from their homes and the closest bus stop during peak hours. 

Depending on the demand we assume there will be one feeder bus for Frankfort/Elbert, 

Benzonia/Beulah and one for Honor. Additional feeder buses can be needed for Lake Ann, 

Thompsonville and Interlochen. 

Frankfort  

Departure 

Traverse City  

Arrival 

 Traverse City  

Departure 

Frankfort  

Arrival 

5.35 am 6.30 am  6.35 am 7.30 am 

6.35 am 7.30 am  7.35 am 8.30 am 

7.35 am 8.30 am  8.35 am 9.30 am 

9.45 am 11.05 am  11.15 am 12.35 pm 

12.45 pm 2.05 pm  2.15 pm 3.35 pm 

2.45 pm 4.05 pm  4.35 pm 5.30 pm 

4.35 pm 5.30 pm  5.35 pm 6.30 pm 

5.35 pm  6.30 pm  6.35 pm  7.30 pm 

6.45 pm 8.05 pm  8.15 pm 9.35 pm 



  LiTH 

Express route between Frankfort and Traverse City 

 

TQLO10 Shaan-Mya Embrey, Sofie Falenius LIPs  

Report version 2.1.docx logex2012@gmail.com  
36 
 

 

Image 9. Map with all bus stops. 

What needs to be done 

Before implementation Benzie Bus needs to conduct studies finding out following: 

 Where the large work places in Traverse City and Benzie County are located 

 How people travel today and how they imagine themselves traveling if changes are 
made 

 In which way the express bus needs to be coordinated with BATAs routes 

 Find suitable locations for bus stops 
o How should these be designed? 

 Which demands on the buses exist? 
o Comfort and function  
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Appendix 1 - Travel time example 

Departure point  

The Cabbage Shed  

198 Frankfort Avenue 

Elberta 

Arrival point 

MLUI 

148 East Front Street 

Traverse City 

Bi points 

Glen’s market  

1002 Forest Avenue 

Frankfort 

BATA – Transfer Hall 

115 Hall street 

Traverse City 

All routes via US-31N 

Actual times 

Car, no changes, but an assumed walking distance of 1 to 5 minutes between the car 

(parking) and arrival/destinations points.  

Cabbage Shed to MLUI 64,9 km 53 minutes 

53 + 1 = 54 minutes 

53 + 5 = 58 minutes 

 

Bus, Feeder from the Cabbage Shed to Glen’s market. Assumed waiting time is between 1-5 

minutes before feeder pick up. Changing time at Glen’s assumed 1-5 minutes. The changing 

time is assumed to be less than half of the departure since it is planned to arrive in 

appropriate time before the express bus’s departure. Bus to BATA, then walk to MLUI. Stops 

assumed to be 6 (Beulah, Benzonia, Honor, Interlochen, Grawn och Mall. 30 seconds at 

each stops make the extra driving time 3 minutes. Not counting the time it takes to 

decelerate and accelerate.  

Cabbage Shed to Glen’s  2,9 km 4 min 
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Glen’s to BATA 61,6 km 48 min 

BATA to MLUI (walk) 550 m 7 min 

Minimum: 1 + 4 + 1 + 48 + 3 + 7 = 64 minutes 

Maximum: 5 + 4 + 5 + 48 + 3 + 7 = 72 minutes 

 

Perceived travel time 

Car 

 53 * 1 + 1 * 2 = 55 minutes 

53 * 1 + 5 * 2 = 63 minutes 

Bus 

Minimum: 1 * 2 + 4 * 1 + 1 * 2 + 48 * 1 + 3 *1 + 7 * 2 + 5 = 78 minutes 

Maximum: 5 * 2 + 4 * 1 + 5 * 2 + 48 * 1 + 3 * 1 + 7 * 2 + 5 = 94 minutes 

 

Travel time quota  

Real time 

64 / 54 = 1,2 

64 / 58 = 1,1 

72 / 54 = 1,3 

72 / 58 = 1,2 

Average = 1,2 

Perceived time 

78 / 55 = 1,4 

78 / 63 = 1,2 

94 / 55 = 1,7 

94 / 63 = 1,5 

Average = 1,45 


