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EXPLORING WALKING TOLERANCE OF TRANSITWAY USERS 

BACKGROUND 
This project is to examine transitway users' walking tolerance related to the last mile and park and ride (P&R) facilities. To 
park or to develop is always a key question for station area planning. P&R is a primary means for transit user to access stations. 
Development around station areas enables residents to access the system without driving allows passengers to access the 
activities along a transitway corridor. Planners in the Twin Cities are interested in a hybrid option: Sitting P&R facilities at the 
periphery of development around transitway stations. However, the literature offers little evidence on how far a P&R lot can be 
located from transitways while maximizing ridership and revenue - the tolerance distance P&R users are willing to walk to 
stations. No studies have explored how the tolerance varies by the type oftransitways, the location of P&R lots and the design 
of walking paths between P&R lots and transit stations. Once transit users reach their destination stops, they need to walk to 
their final desitation. How many feet they are willing to walk remains an open question in the Twin Cities. Furthermore, it is 
uncertain whether walking tolerances for transitways differ from express services. lfthere is a difference, planners should not 
simply apply the rules for express services to transitway programs. Using the data from the 2010 Transit on Board Survey, and 
a self-administered walking tolerance study, this project will explores users' walking tolerance to transit stations. It will 
promote the planning and implementation of P&R facilities and transitway program in the Twin Cities. 

OBJECTIVE 
In this project, the University will examine transit users' walking tolerance to stations. The tolerance analysis will illustrate 
P&R users' willingness to walk to transit stations for different types of transit services, at different regional locations, and in 
different design settings. It will inform station area planning and help planners to better balance the paradox of increasing 
ridership through P&R facilities and maximizing station area development. The analysis of Transit on Board Survey will 
illustrate the distribution of the distance users walked to their final destinations. The two analyses address the first-mile and 
last-mile problem associated with transit planning and will promote the planning and implementation oftransitway program in 
the Twin Cities. As a byproduct, this project will explore the marginal benefits of P&R facilities and how the benefits very by 
trip and socio-demographic characteristics. Overall, this project is to illustrate the differences among different types of 
transitways and the differences between transitways and express services. The end users include transportation/transit planners 
at MnDOT, Metropolitan Council and transit agencies, and urban planners at county and municipal governments. 

SCOPE 
This project is building upon the analysis of two surveys: The 2010 Transit on Board Survey and a stated preference survey 
regarding walking tolerance from P&R lots to transit stations. The transit onboard Survey was a component of the 2010 Travel 
Behavior Inventory conducted by the Metropolitan Council. The stated preference survey will be administered by the 
University's team. 

Before conducting the walking tolerance analysis, the University will identify several best practices and analyze how to 
coordinate P&R and parking for surrounding mixed-use developments (e.g. shared parking) in the Twin Cities and peer 
regions. The outcome will help define the walking path discussed later. 

The stated preference survey aims to capture the walking tolerance of P&R users for different types of transit services, at 
different regional locations, and in different design settings. Although stated preference surveys do not measure actual 
behavior, they are generally effective at identifying the preferences fo1· non-existing (or not widely available) products or 
services (Hensher, 1994)- P&R lots at the periphery of transit stations in this context. 

As shown in Table 1, below, the University plans to focus on suburban and exurban lots. The University will work with TIRP 
TAG members to identify specific lots. IN terms of survey method, survey staff will distribute surveys at P&R lots for LRT, 
BRT, commuter rail, and express buses during peak hours, and ask respondents to complete their surveys on site, or on board. 
If the respondents are not able to finish their surveys right away, a business-reply envelope will be provided. When the 
University asks respondents' consent for participation, they will inform them that the survey is used for the planning of future 
P&R lots. 
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Table 1 l i : tafl!et samp, e .'i ze 
Suburban Lots Exurban Lots 

LRT 200 
BRT 200 
Commuter Rail 100 100 
Express Bus 150 50 

In the survey, respondents will be asked to indicate the distance they are willing to walk from P&R lots to transit stations under 
different scenarios. The scenarios vary by scenery and development activities along the walking path to stations, and the type 
oftransitways. In practice, what P&R lots compete for at transitway stations depends on the market. Different stations may 
have different types of developments due to the characteristics of stations, residents, etc., In this study, the University will work 
with a few TAG members to identify the key concepts in the graphic images and hire a design professional to exercise the 
concepts: a mixed-use development with office, retail and multi-family residential use and parking facilities for the 
development. Overall, the University will work closely with the TAP members for survey instrument design. Then, the 
University will use graphs to illustrate different scenarios. A cross-tabulation of the willingness to walk and type of transit 
service (as well as regional location and design setting) will demonstrate the walking tolerance under different conditions. The 
University will also ask respondents to report the infonnation regarding their transit use such as trip purpose, trip frequency 
and the reasons of using P&R facilities. Socio-demographic characteristics and home addresses (or the closest intersection) will 
be collected. The variable will be used to investigate how the walking tolerance varies by different factors. 

The survey will also ask respondents what they would have done if the P&R lot was not available to them. The potential 
options include travel to the station using an alternative mode, park and hide, kiss and ride, drive to the destination, take 
another bus to the destination, and not making the trip. This question will illustrate the marginal benefits of the P&R lot and 
how the benefits vary by trip and socio-demographic characteristics. Planners and scholars have yet to understand the benefits 
of providing P&R facilities. 

As an alternative to the stated-preference survey, the University will conduct field trips to large P&R lots in the Twin Cities, 
and measure the distance from transit platform to the car parking at the farthest spa~e. These demonstrate the distance P&R 
users have walked to reach transit platform - a revealed choice. However, these results should be interpreted with caveats 
because the walk is in a generally safe and controlled environment and sometimes the internal walking distance is in certain to 
park and ride users before their arrival. On the other hand, habitual P&R users often know where they can find a parking space. 

The analysis of the stated-performance survey helps address the first mile- from home to transit stations. How to address the 
last mile .is also critical for transit planning. Therefore, the University will use the Transit on Board Survey to examine the 
distance transitway users walked from transit stations to non-home destinations. The On Board Survey records the modes of 
access to transit stations and egress from transit stations, and geographic locations of trip origins, destinations, boarding 
stations and alighting stations. ArcGIS will be used to geocode the locations and conduct spatial analysis. For trips with an end 
at Downtown Minneapolis, the University will use a figure to present distance decay function and illustrate the distance 
transitway users walked: what proportions of users walked 1/8 mile, '14 mile, 3/8 mile, Y:z mile, and so on. The distances are 
revealed choice of walking tolerance for the last mile. This will be the first study that addresses both the Hiawatha Light Rail 
and Northstar Commuter Rail. 

WORK PLAN 

Task Descriptions 

Task 1: Literature Review 
The University will conduct a thorough review on the debate related to whether to park or to develop in station areas and then 
propose the concept of accommodating both parking and development. The University will also briefly review the literature on 
transit users' willingness to walk to stations. 

Task 2: Survey Design and Administration 
The University will design and pretest survey instruments, choose P&R lots for sampling, and finalize sampling plan. Then, the 
University will administer the survey to P&R users, enter the data, and clean the data. The University will also prepare the data 
of Transit on Board Survey for analysis. 
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Task 3: Data Analysis 
The University will analyze both stated preference data and Transit on Board Survey data. 

Task 4: Compile Report, Technical Advisory Panel Review and Revisions 
The University will prepare a draft report, following MnDOT's publication guidelines, to document project activities, findings 
and recommendations. This report will need to be reviewed by the Technical Advisory Panel (TAP), updated by the 
University's Principal Investigator, and then approved by the Technical Liaison before this task is considered complete. 
Holding a TAP meeting to discuss the draft report and review comments is strongly encouraged. TAP members may be 
consulted for clarification or discussion of comments. 

Task 5: Final Published Report Completion 
During this task, the Approved Report will be processed by MnDOT's Contract Editors. The editors will review the document 
to ensure the document meets the publication standard. The University's Principal Investigator will then prepare the Final 
Report and submit it for publication through MnOOT's publishing process. 

Task Deliverables 

Task: Deliverable(s): 
1: A Monograph of Literature Review 
2: Data 
3: A Summarv of Key Results 
4: A Draft Report and Final Report, approved for publication 
5: Final Published Report 

PROJECT SCHEDULE 

Task Completion Dates 

Task: Draft Deliverable Due Date: Final Task Annroval Date: 
1: August 31, 2015 October 31, 2015 
2: December 1, 2015 Februarv 29, 2016 
3: June 30, 2016 Amrust 31, 2016 
4: September 30, 2016 October 31, 2016 
5: December 31, 2016 

Task Durations 

2015 2016 
Months: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
Taskl x x x x 
Task2 x x x x x x x 
Task3 x x x x x x x x 
Task4 x x x x 
Task5 x x 
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