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ABSTRACT 

 In recent years, the policy and regulatory environment for intercity passenger rail in the 

United States has shifted dramatically, sparking a renewed interest in intercity passenger rail 

among policymakers, planners, and the general public.  As the nation expands its passenger rail 

network, a better understanding of the mobility provided by short- to medium-distance corridors 

is desired.  This study examined the Heartland Flyer, a 206-mile intercity passenger rail route 

between Oklahoma City, Oklahoma, and Fort Worth, Texas.  Researchers analyzed responses to 

an on-board survey, distributed to passengers in April and July of 2009, to identify who was 

using the service and how the service impacted regional mobility.  The key measure used to 

identify the mobility impacts was the passengers’ self-reported alternatives for travel if the 

Heartland Flyer were discontinued.  This study also identifies the economic impact of the rail 

service, measured through total spending on certain items (and the associated sales tax revenue).  

The findings of this study can be used in a variety of potential applications for all levels of 

passenger rail planning, including statewide rail planning, corridor-specific studies, and station-

area planning, both in the southwestern United States and in other regions. 
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EXECUTIVE SUMMARY 

INTRODUCTION 

 In its December 2007 Transportation for Tomorrow report, the National Surface 

Transportation Policy and Revenue Study Commission identified the need for a “fast and 

reliable” intercity passenger rail network as a key component of America’s mobility future, 

citing increased congestion in existing highway and air transportation networks as well as the 

energy efficiency of rail passenger transport in support of its recommendation.  The Commission 

further recommended that enhancements or additions to the nation’s passenger rail network 

should focus primarily on intercity corridors between 100 and 500 miles in length.  In these 

corridors, intercity rail can be a reasonably competitive alternative to highway or air travel on a 

travel time basis.  By diverting some short- to medium-distance trips from highway or air modes, 

passenger rail can play a critical role in relieving congestion on major intercity corridors (1). 

 In September 2008, the Texas Transportation Institute initiated this research study, 

funded by the Southwest Region University Transportation Center, with the primary objective to 

examine the impacts of intercity passenger rail on regional mobility.  Since the study’s inception, 

the rail policy and planning climate in the United States has shifted dramatically.  In October 

2008, the Passenger Rail Investment and Improvement Act of 2008 (PRIIA) established new 

paradigms for the government’s role in the provision of intercity passenger rail (2).  In 

April 2009, the Federal Railroad Administration released its Vision for High-Speed Rail in 

America, which outlined the use of $8 billion of funds from the American Recovery and 

Reinvestment Act of 2009 (ARRA) to stimulate job growth by investing in passenger rail 

infrastructure (3).  In January 2010, the distribution of the ARRA funding for intercity passenger 

rail was announced, with 31 states receiving funds (4).  Collectively, these events have sparked a 

renewed interest for intercity passenger rail among policymakers, planners, and the public. 

 As the nation moves forward with the development of a more robust intercity passenger 

rail network, the burden falls upon policymakers to ensure that states utilize the significant 

investment of public resources necessary to build such a system in the most efficient manner 

possible.  Given that the future of passenger rail in the United States appears to be primarily in 



 

xii 

short- to medium-distance intercity corridors between 100 and 500 miles in length, a detailed 

understanding of the regional mobility provided by these corridors is critical to the nation’s goals 

for expanding its passenger rail system.  Understanding passenger rail’s role in supporting 

regional and intercity mobility is important for rail planners, who are tasked with developing 

investment and service strategies for existing or proposed passenger rail service; and also for 

policymakers, who are responsible for the efficient use of public resources for improving 

mobility.  Arguably, the southwest region of the United States has lagged behind other regions of 

the country in the development of intercity passenger rail corridors.  Consequently, the primary 

objective of this study was to gain a greater understanding of the mobility implications of 

providing passenger rail service in a short- to medium-distance (100 to 500 mile) intercity travel 

corridor with an emphasis on the southwestern United States.  The passage of PRIIA and its 

emphasis on the benefits associated with public investment in intercity passenger rail provided a 

secondary objective for this study, which was to develop a detailed methodology for the use of 

an on-board passenger survey to measure the impacts of intercity passenger rail.  The need to 

develop a robust methodology was strengthened by the provisions of ARRA, which emphasized 

accountability and transparency in the use of ARRA funds, including funds for improving 

intercity passenger rail.  As a result, this research study is both relevant and timely above and 

beyond the original motivation of studying passenger rail’s impact on mobility in short- to 

medium-distance intercity corridors. 

LITERATURE REVIEW 

Intercity Passenger Rail in the United States 

 In the United States, the National Railroad Passenger Corporation, better known as 

Amtrak, operates intercity passenger rail services.  Amtrak’s nationwide passenger rail system 

includes more than 21,000 miles of routes with 500 destinations in 46 states.  The Amtrak system 

route structure is divided into three components: the Northeast Corridor spine, state-supported 

and other short-distance corridors, and long-distance routes (5).  The primary concern of this 

study was Amtrak’s state-supported routes and how these routes impact mobility in the intercity 

corridors they serve.  These are routes where states or groups of states have entered into a 

contractual agreement with Amtrak to provide financial support for the operation of passenger 
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rail service along intercity corridors.  The policy basis for state-supported passenger rail service 

was established in Amtrak’s founding legislation, the Rail Passenger Service Act of 1970, which 

outlined the cost-sharing structure between Amtrak and partner states (6).  As of September 

2009, 14 states contracted with Amtrak to operate 19 intercity passenger rail routes.  Total 

ridership on state-supported routes for the 12-month period ending September 2009 was 

10,277,003 passengers, or about 38 percent of the total Amtrak ridership over that time period 

(7).  Current figures show that contracts for state-supported service account for more than $164 

million in revenue to Amtrak annually, with the largest such contract being the State of 

California, valued at $74 million (8).   Funding sources used by the states to support passenger 

rail include general revenue funds, federally designated grants, gasoline tax, vehicle registration, 

or specialty license plate revenues (9). 

Past Studies of State-Supported Rail Corridors 

 The literature review element of this study included a comprehensive review of past 

studies of state-supported passenger rail corridors.  Researchers identified a total of 41 past on-

board surveys of passengers on state-supported intercity passenger rail routes in 10 of the 

14 states currently supporting service.  Collectively, these studies offered valuable insight on the 

current state of the practice for on-board surveys of state-supported intercity passenger rail 

corridors.  Of the 41 studies identified in the literature review, slightly less than half (19) were 

sponsored by state departments of transportation (DOT).  The remaining studies were sponsored 

by Amtrak, the rail corridor’s administrative authority, metropolitan planning organizations, or a 

University Transportation Center.  Of the 19 studies sponsored by a state DOT, 13 were 

undertaken within the department’s administrative unit assigned to passenger rail while the 

remaining six were evenly distributed among other DOT agencies, consultants, and University-

based researchers.  Among the 19 DOT-sponsored studies, 9 studies resulted in the development 

of a published report while the remaining 10 studies were provided to researchers as unpublished 

data summaries or raw data sets.  Furthermore, only three of the published studies were 

developed by the DOT’s administrative unit assigned to passenger rail; the other six were from 

studies that had been contracted to other internal DOT divisions or an external organization 

(consultant or University research consortium).  These findings suggest that, within the rail 
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administrative unit of the DOT, resources for the development of formal documentation of on-

board survey data are scarce.   

 In terms of formal survey programs, the Capitol Corridor Joint Powers Authority 

(CCJPA) manages the most robust on-board passenger survey program among all the state-

supported passenger rail routes, conducting semi-annual on-board surveys of Capitol Corridor 

passengers since December 1999 supported by the Agency’s annual marketing budget of 

approximately $1.2 million (10).  On-board surveys of state-supported intercity passenger rail 

routes in other states appear to be relatively infrequent.  Certain states, most notably Michigan, 

North Carolina, and Wisconsin, appear to have a quasi-regular program of passenger surveys 

within their departments of transportation, having engaged multiple rounds of on-board survey 

data collection on their routes in the last decade.  Other reports or studies obtained in this 

literature review appear to have been ad hoc or one-time research efforts. 

 The purpose or motivation to deploy on-board surveys of state-supported corridor 

passengers also varied among the states currently supporting passenger rail service.  Motivations 

cited by the studies reviewed included basic information gathering about the current users of 

state-supported rail service and the evaluation of on-board services, including customer service 

and amenities.  Most of the studies identified in this review were generally designed to examine 

rail passengers’ response to a central question, such as proposed high-speed rail service or 

measuring economic impacts.  This was true for both continuing survey programs as well as ad 

hoc or one-time research efforts.  In one study, on-board survey data were used to identify the 

residential location of passengers, which supported the negotiation of a cost-sharing agreement 

between the two states where the service operated.  The infrequent nature of on-board rail 

passenger surveys is not surprising, given that the limited budget available for supporting 

intercity passenger rail service is oversubscribed, funding for service evaluation or marketing 

activities may be even harder to obtain. 

Intercity Passenger Rail Planning 

 Planning for intercity passenger rail service encompasses a broad range of activities from 

adjusting service configurations (frequencies or on-board amenities, for example) to the 

establishment of new routes where no service currently exists.  Presently, intercity passenger rail 
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planning faces a variety of challenges, including a lack of expertise and resources at the agency 

level, in part due to the relatively low investment in intercity passenger rail in the United States 

in the last 50 years.  As a result, there are limited examples of “best practices” or “on-the-

ground” implementation of passenger rail from which to build a knowledge base to guide new 

investments.  This is less of an issue for other modes, where rich time-series and cross-sectional 

data sets are available to the analyst.  Other challenges facing intercity passenger rail planning 

include evolving travel demand models, the need to develop multi-state partnerships, and the 

need to identify cost-sharing agreements with private freight railroad companies.  Rail planning 

at the public-agency level, for both passenger and freight rail, is expected to increase in the 

coming years (mostly due to PRIIA language and regulations), which will ultimately result in 

better-defined participant roles and increased technical capacity at the public agency level. 

 Demand modeling for “conventional” intercity passenger rail services can vary in scope 

and complexity of data requirements.  Sketch-level models can be applied with simple and easily 

accessible data elements (such as Census data) but are limited in accuracy.  Comparison between 

the proposed passenger rail corridor and “peer” corridors is also used in practice.  More complex 

models, including the Amtrak demand estimation model, require more advanced (and costly) 

specification and calibration but produce demand forecasts with greater detail.  Demand 

modeling for high-speed passenger rail is particularly challenging, given that few high-speed rail 

projects exist in the United States today.  As a result, the primary source of data for high-speed 

passenger rail planning is stated preference responses from potential users of the proposed 

service.  In turn, analysts incorporate these responses into complex travel demand models that 

are often quite expensive to develop at an acceptable level of precision.  The most common 

technique used to estimate demand for proposed high-speed passenger rail routes is to estimate 

passenger diversion from existing travel modes (generally automobile and air carrier) separately, 

as the characteristics of passengers using each of these modes and their propensity to divert to 

high-speed rail are different.  Induced demand is generally related to the amount of diverted 

demand, and also depends upon increased travel accessibility resulting from the proposed 

service.  In certain situations, rail planners can utilize data from a statewide travel demand model 

to estimate demand for proposed passenger rail services. 
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Survey Design 

 The on-board passenger survey is an efficient method for data collection involving transit 

properties.  The primary advantage of the on-board survey is that it provides access to a target 

population that might not be otherwise easy to identify with other data collection methods (11).  

For intercity passenger rail, the on-board survey is particularly effective.  Passenger trips on low-

density intercity passenger rail routes may be rather infrequent and consist of only a small 

percentage of overall urban area residents; as such, data collection via a household travel diary 

survey would be substantially less effective than an on-board passenger survey (12).  The on-

board survey also offers the opportunity for direct sampling, which the analyst can use to draw 

conclusions about the entire population of passengers if he or she uses a robust sampling design. 

 There are several variations of the on-board survey data collection method, all involving 

the initial contact with the respondent and distribution of the survey materials taking place on-

board the transit vehicle.  Completed surveys can either be collected by survey staff on-board the 

vehicle (the “hand-in” option) or mailed back to a central processing facility by the respondent 

(the “mail-in” option).  Each method has its advantages and drawbacks.  If the research design 

calls for the passenger’s completed survey is to be returned to the analyst during the trip, 

response rates are likely to be higher but time to complete the survey may be an issue if the 

respondent’s trip is short in duration.  The “hand-out/mail-in” option does provide the respondent 

greater time to complete the survey, although there is a greater chance the respondent will 

neglect the entire survey after departing the vehicle (13). 

 As with all survey-based data collection efforts, the design of the survey instrument is 

critical to the quality of the responses provided.  While most of the literature on the subject of 

on-board surveys for transit properties was focused on the urban transit application, the lessons 

for survey design are generally still pertinent for on-board surveys of intercity rail passengers.  In 

addition to guidance from survey design literature, researchers conducted an analysis of 

18 survey instruments from past studies of state-supported intercity passenger rail routes to 

identify trends for the design of the survey instrument in this study.  Surveys ranged in length 

between two and eight pages, but most surveys were four pages long.  Common elements on the 

survey instruments reviewed included passenger trip frequency (100 percent of surveys), 

passenger origin, boarding, alighting, and destination (OBAD) data (94 percent), passenger 

demographics (89 percent), and passenger trip purpose (78 percent).  Passenger alternative mode 
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of travel (in the absence of rail service) and passenger reasons for choosing rail for their trip 

were included on two-thirds of the surveys reviewed.  Less common elements included on the 

survey instruments reviewed were service changes to increase rail trip frequency (28 percent) 

and non-rail related economic impacts (11 percent).  Most survey items in the review were found 

to be “revealed preference” questions, except for the alternative travel mode question, which is 

characterized as a “stated preference” question.  Detailed analysis of the alternative travel mode 

question wording and choice set found that questions presented the hypothetical scenario (where 

the rail service did not exist) in different ways while the choice set was generally consistent with 

available modes of travel in the intercity corridor.  To identify passengers that would forgo their 

trips in the absence of the rail service, “Would Not Make Trip” or similar was included as a 

choice in this question, although some surveys took a different approach. 

STUDY ROUTE: HEARTLAND FLYER 

 The route the authors selected for this study was named the Heartland Flyer, which 

operates along a 206-mile route between Oklahoma City, Oklahoma, and Fort Worth, Texas.  

Intermediate communities served by the Heartland Flyer included Norman, Purcell, Pauls 

Valley, and Ardmore in Oklahoma and Gainesville in Texas (14).  The states of Oklahoma and 

Texas provide financial support for the Heartland Flyer route, with each state contributing nearly 

$2 million annually toward the route’s operations (15).  BNSF Railway Company owns the 

infrastructure over which the Heartland Flyer operates (14).  In January 2010, the Texas 

Department of Transportation was awarded a $4 million ARRA grant to upgrade equipment and 

signal timing at 15 crossings along the route, which will increase train speeds and reduce running 

time on the Heartland Flyer by nearly 17 minutes (4).  Expansion proposals for the route include 

northern extensions to Tulsa, Oklahoma, or Kansas City, Missouri, via Wichita, Kansas, and an 

additional station stop in Krum, Texas, near Denton. 

 Since the inaugural run of the Heartland Flyer on June 14, 1999 (10 years, 3½ months), 

more than 657,000 passengers have made trips on the service.  For the 12-month period ending 

September 2009, a total of 73,564 passengers rode on the Heartland Flyer, and ridership has 

grown consistently at approximately 8 percent annually since 2003.  Since 1999, ticket revenues 

have totaled more than $12.2 million and revenue from food and beverage has exceeded $1.4 
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million.  Ridership during months when school is not in session (May, June, July, and August) is 

above average, with July ridership approximately 1.5 times the average levels.  Ridership is also 

above average in March, which corresponds to traditional spring break weeks.  January, 

February, and September appear to be the lowest-demand months while ridership during the 

remaining months (April, October, November, and December) is approximately average.  The 

busiest station for the Heartland Flyer was Fort Worth, with more than 61,000 passengers 

boarding or alighting at the station for the 12-month period ending September 2009. 

DATA COLLECTION 

On-Board Passenger Survey 

 The survey instrument used in this study was two pages in length and contained 21 total 

questions about the passengers’ origin and destination, travel modes to and from the rail station, 

trip purpose, alternative travel mode, trip frequency, reasons for choosing the Heartland Flyer 

for their trip, personal spending, and demographics.  In the survey design process, researchers 

developed as many questions as possible as “closed” questions, or questions with a defined set of 

answers from which to choose.  This was important because having closed questions reduced 

respondent burden (which increased response) and also aided the quality control process by 

eliminating the need to interpret the meaning of responses provided to “open” questions.  

Stakeholders provided guidance to the researchers on the design of the survey instrument and 

also the data collection procedure, which resulted in several modifications to the proposed data 

collection plan.  One stakeholder recommendation was the use of an opaque box with an opening 

in the top located in the café car for passengers to drop off completed survey forms.  Since this 

study involved interaction with human subjects, researchers were required to receive approval 

from the Texas A&M University Office of Research Compliance’s Institutional Review Board 

(IRB) before undertaking any data collection.   

 The data collection procedure resembled a “hand-out/hand-back” scheme, with 

researchers passing through the train distributing surveys at the start of each train run and 

periodically passing back through to collect completed survey forms from the passengers.  All 

passengers who appeared to be 18 years of age or older were asked if he or she wished to 
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participate in the study.  Throughout the entire duration of the data collection effort, coordination 

between researchers and the Heartland Flyer on-board staff was extremely beneficial.  The on-

board staff allowed researchers to board the train before the passengers to prepare the data 

collection materials.  Finally, on-board staff also provided researchers with estimated passenger 

counts for the particular run, in order to prepare for the number of surveys to distribute.  The on-

board staff provided guidance to researchers on where passengers who had boarded at 

intermediate stations were seated, to avoid confusion as to which passengers had already been 

surveyed.  Without the valuable assistance and support provided to the researchers by the on-

board staff, the data collection phase of this study would undoubtedly have been much more 

difficult. 

 On-board survey data collection for this study took place in April and July of 2009.  The 

months of the data collection corresponded to the average (April) and the peak (July) travel 

seasons for the Heartland Flyer.  In April, a total of 877 passengers boarded the Heartland Flyer 

during the ten data collection runs (April 22-26), from which researchers obtained a total of 

435 valid survey forms.  In July, 1,161 passengers rode the Heartland Flyer during the seven 

data collection runs (July 22-25), from which a total of 588 valid survey forms were returned.  

During both study periods, approximately two-thirds of passengers were eligible to participate in 

the study.  Passengers that were not eligible for participation in the survey included minors, 

passengers traveling as part of an organized group, and a handful of other passengers.  For both 

April and July, the total participation rate was 76 percent of those eligible.  The causes of non-

participation were not formally tabulated, but a majority of the non-participants consisted of 

those passengers that simply declined to participate in the study.  In general, response rates for 

intercity passenger rail on-board surveys are high, likely due to the fact that the passenger is 

“captive” on the train for a long enough period of time to complete the survey. 

Quality Control 

 Prior to initiating the analysis phase of the study, researchers performed a systematic 

quality control review of the raw data.  Three major sources of error in transportation surveys are 

non-response (i.e., non-participation), inaccurate reporting, and non-reporting.  Inaccurate 

reporting, also known as measurement bias, occurred when the analyst determined that a 
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response provided to a survey question was incorrect, inaccurate, or incomplete.  In the 

Heartland Flyer survey, primary sources of inaccurate reporting included “other” responses to 

survey questions and respondents that provided multiple responses where only one response was 

requested.  Inaccurate reporting was treated by recoding or discarding survey responses from the 

analysis.  Non-reporting errors occurred when a survey form was returned with valid answers to 

one or more questions not provided.  One example of non-reporting was when respondents 

neglected to complete the reverse side of the survey.  A measure of effectiveness for non-

response is the per-item response rate, defined as the percent of responses for a particular survey 

item that are valid for the analysis.  While the per-item response rate could not be improved for 

most survey items (14 out of 23 total items), the quality control process used in this study 

increased the cumulative per-item response rate by about two percentage points to around 

90 percent for both survey periods.  The response rate for some survey items, such as annual 

household income, remained less than 90 percent even after the quality control. 

DATA ANALYSIS 

Survey Findings: Travel Characteristics 

 A majority of the passenger activity identified from the survey on the Heartland Flyer 

occurred at the route’s endpoints of Oklahoma City and Fort Worth.  This is not surprising as 

these are the two largest population centers along the route.  Most Heartland Flyer passengers 

accessed the rail service in some sort of automobile, either as a driver or a passenger of a vehicle 

that parked at the station or a passenger being dropped off or picked up at the station.  

Collectively, these three modes accounted for at least two-thirds of the passengers’ travel to or 

from the rail station during both study periods.  Mode splits by station were generally consistent 

with the overall mode split and also reflected the number of available modes at each station.  The 

median travel time reported by passengers to and from the rail station was approximately 

20 minutes during both April and July.  Frequently cited trip purposes among Heartland Flyer 

passengers were primarily non-business trips, including trips to visit family and friends and 

leisure or recreation trips.  These trips accounted for more than 75 percent of the total passengers 

surveyed.  Vacation travel comprised a relatively high percentage of trips on the Heartland Flyer 

in July, with about 15 percent of passengers reporting this purpose.  Trips for personal business, 
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such as medical appointments or funerals, comprised approximately 5 percent of the total travel 

in both seasons.  Business travel and personal business appeared to be more frequent on 

weekdays rather than weekends, another reasonable finding. 

Survey Findings: Passenger Characteristics 

 Passenger characteristics examined in this study revealed a wealth of information about 

who is using the Heartland Flyer service.  A majority of passengers were infrequent riders of the 

service, with 86 percent of those surveyed in April and 92 percent of those surveyed in July 

having made between one and four trips in the last year.  The median trip frequency was 

approximately two one-way trips or the equivalent of a single round-trip in the last 12 months.  

Approximately half of the passengers surveyed reported making a round-trip on the Heartland 

Flyer on the day of the survey, but this trend was not reflected in passenger responses for the 

number of nights away from home on the trip.  This suggests that the Heartland Flyer trip was 

part of a larger trip tour such as a weekend getaway or vacation.  In both April and July, the two 

most frequently cited reasons for choosing the Heartland Flyer were passenger comfort and cost, 

with more than a third of passengers reporting these reasons.  Approximately three-quarters of 

Heartland Flyer passengers reported an Oklahoma zip code for their residence, while 20 percent 

of passengers reported a Texas residence.  Not surprisingly, a majority of Heartland Flyer 

passengers reported residences near Oklahoma City or Norman.  The distribution of passenger 

zip codes around the Dallas-Fort Worth Metroplex was fairly uniform across the region.  Also, a 

relatively high number of passengers reported residential zip codes around the Tulsa region. 

 Most travel parties consisted of solo travelers or couples, and a majority of Heartland 

Flyer passengers were traveling with no children under the age of 18 in the travel party.  In July, 

there were a higher percentage of one- and two-child parties; this was not surprising, as it was 

during the summer when school was not in session.  Females comprised at least 60 percent of the 

total ridership during both study periods.  The distribution of passenger ages was fairly uniform 

with a slight skew toward passengers in older age groups, with a median passenger age of 51 in 

April and 48 in July.  Approximately half of Heartland Flyer passengers were employed on a 

full-time basis, while approximately one-quarter of the passengers were retired.  Nearly all of the 

Heartland Flyer passengers surveyed lived in a household with at least one vehicle, with the 
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median number of household vehicles reported as 1.7 and 1.6 in April and July, respectively.  

Zero-vehicle households comprised about 4 percent of the respondents in April and 3 percent of 

the respondents in July.  Median annual household income was $65,900 in April and $57,000 in 

July.  Low-income travelers (annual household incomes less than $20,000) accounted for about 

16 percent of the travelers in each study period. 

Mobility Impacts 

 The primary objective of this study was to identify the mobility impacts of providing 

passenger rail service in an intercity corridor, using the Heartland Flyer corridor as a case study.  

Examining how passenger rail supports mobility in an intercity corridor can reveal how the 

provision of service affects progress toward larger policy goals such as safety, transportation 

network efficiency, and asset preservation.  The key measure used in this study to identify the 

mobility impacts of the rail service was the passengers’ self-reported alternatives for travel if the 

Heartland Flyer were discontinued.  Approximately 60 percent of passengers reported that they 

would use an automobile for their trip, with most of these passengers driving a private vehicle 

for the trip.  Less frequently cited travel mode alternatives were commercial airline (6 percent) 

and intercity bus (3 percent).  Notably, nearly 30 percent of Heartland Flyer travelers reported 

that they would forgo their trip if the service was discontinued.   

 Using the total Heartland Flyer ridership for the 12-month period ending September 

2009, researchers estimated the number of modal diverted and induced trips on the service.  

Researchers estimated that the Heartland Flyer rail service diverted an estimated 39,427 vehicle-

trips from parallel roadways in the intercity travel corridor between Oklahoma City and Fort 

Worth.  A vast majority (95 percent) of these vehicles were personal vehicles, while the balance 

was either rental cars or company-owned vehicles.  From these estimates of automobile traveler 

diversion onto the Heartland Flyer, other sketch-level measures can be computed to gauge how 

the passenger rail service supports other transportation policy goals.  Assuming that, on average, 

each diverted vehicle-trip would have traveled approximately 200 miles, researchers estimate 

that the Heartland Flyer rail service removes approximately 7.9 million annual vehicle-miles 

traveled (VMT) from parallel roadways.  Researchers estimate that almost 4,400 commercial 

airline passenger trips and more than 2,200 intercity bus passenger trips were diverted onto the 
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Heartland Flyer annually.  Induced trips, or trips that would not have happened if the Heartland 

Flyer service did not exist, accounted for more than 20,000 rail passenger trips annually. 

Economic Impacts 

 The economic impacts of a particular transportation system element (such as the 

Heartland Flyer passenger rail service) can be thought of as direct or indirect, with a variety of 

metrics available to evaluate these impacts (16).  Direct economic impacts include the jobs of 

persons employed by Amtrak who work on the Heartland Flyer and Amtrak’s expenditures for 

goods and services related to the Heartland Flyer operations.  Indirect impacts include an 

increase in land values around rail stations or the spending on goods and services by rail 

passengers during their train trip, as well as the “multiplier” effects of the direct spending. 

 Researchers used a “direct measurement” approach to identify the economic impacts of 

the Heartland Flyer service.  Specifically, passengers were asked to report on the survey how 

much they spent on certain items (lodging, meals, shopping, and entertainment) during their trip.  

Based on these responses, researchers computed the median spending level on these items per 

passenger to be approximately $120 in April and $160 in July.  One potential economic benefit 

of passenger rail service easily identified from the survey responses by researchers was the 

spending level of passengers at their destination, both total spending and the associated sales tax 

revenue.  Researchers estimated that Heartland Flyer passengers spent approximately 

$18 million on lodging, meals, shopping, and entertainment on their trips.  Passenger spending in 

communities along the route ranged from around $50 per passenger in Pauls Valley to $170 per 

passenger in Fort Worth.  Passenger spending in Oklahoma City and Norman was computed to 

be around $120 per passenger, while Gainesville was slightly over $100 and Ardmore slightly 

under $90 per passenger.  No survey records were identified with Purcell as the destination 

station; as a result, no passenger spending is reported for that station.  However, that does not 

mean there are no spending impacts in Purcell, just none reported in this survey. 

 The sales tax impact of the Heartland Flyer on the communities it serves appears to be 

rather substantial.  Purchases made by Heartland Flyer passengers resulted in estimated total 

sales tax revenue of almost $1.4 million to the communities served by the Heartland Flyer.  The 

distribution of this sales tax revenue is $731,412 in Texas (53 percent) and $654,254 in 
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Oklahoma (47 percent).  Researchers estimate that passengers who reported that they would 

forgo their trip in the absence of the Heartland Flyer spent an average of $162.75 on lodging, 

meals, shopping, and entertainment during their trips, or about $14 more than passengers who 

would make their trip using alternative travel modes. 

POTENTIAL APPLICATIONS 

 The findings of this study can be used in a variety of potential applications for all levels 

of passenger rail planning, including statewide rail planning, corridor-specific studies, and 

station-area planning.  For the southwestern United States, the findings are particularly useful for 

rail planning activities, as they represent a comprehensive examination of the only intercity 

passenger rail route currently in operation in the region.  For the formation of state transportation 

policy, these findings can be used to demonstrate the transportation system impacts of intercity 

passenger rail in short- to medium-distance intercity corridors to policymakers, agency 

executives, and other stakeholders with a contribution to the development of state transportation 

policy.  The findings of this study can also be used to educate the public on the impacts of 

passenger rail in local areas.  The economic impacts findings, for example, could support rail 

planners’ efforts to obtain local stakeholder buy-in for passenger rail service improvements or 

expansion.  Findings can also be utilized in the writing of grant applications related to specific 

provisions of PRIIA or future intercity passenger rail funding programs.  Applications for 

infrastructure project funds, for example, can be supported with the findings of this study that 

demonstrate the congestion reduction benefits related to intercity passenger rail.  The extent to 

which a project can contribute to reducing congestion on the highway or air network was 

specifically listed as a criterion for evaluating projects for funding under these provisions.  Also, 

the development of state rail plans as described by PRIIA can benefit from these findings.  

Considerations for project inclusion in state rail plans also include criteria related to congestion 

reduction and economic development.  Measures of both criteria were identified in this study. 

 In addition to statewide passenger rail planning applications, rail planners can also use 

the findings of this study to guide the development of planning studies and other activities 

related to proposed passenger rail service in short- to medium-distance intercity corridors where 

no service currently exists.  Specifically, the mobility and economic benefits associated with the 
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Heartland Flyer identified in this study can be used as a starting point to identify the benefits 

that could be accrued from the development of passenger rail service in other intercity corridors.  

One strategy used by planners when considering new intercity passenger rail service is to 

identify an existing passenger rail corridor with characteristics that are similar to the proposed 

corridor and use information from these “peer” corridors to support their planning activities.  

New passenger rail routes, particularly those in the southwestern United States, may share many 

similar characteristics to the Heartland Flyer.  As new passenger rail corridors in the southwest 

region of the United States are proposed, rail planners can use the findings of this study to 

develop sketch-level estimates of the impacts of the proposed service.  Benefits of enhancing or 

expanding existing service, including the Heartland Flyer route, can also be identified through 

the findings of this study. 

 Another potential application of this study related to future intercity passenger rail 

planning is the lessons learned from the survey design, data collection procedures, and quality 

control methodology developed for and used in this study.  The analysis of the content of the 

survey instruments used in past on-board surveys of intercity rail passengers in this study can 

provide valuable insight on the design of future studies of this type.  Lessons learned during the 

data collection procedure (particularly the benefits of the support and involvement of the on-

board staff) will be useful in the design and execution of future on-board surveys of intercity 

passenger rail passengers.  Proposed development of high-speed passenger rail in the United 

States will likely result in the need to deploy studies similar to the one described in this report to 

measure progress toward major policy initiatives and ensure that funding is being distributed 

accordingly.  While the characteristics of passengers using future high-speed rail routes are likely 

to differ from the characteristics of the Heartland Flyer passengers in this study, the 

methodology utilized in this study can be transferred into a high-speed rail on-board survey 

application with few, if any, modifications. 
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DISCLAIMER 

 The contents of this report reflect the views of the authors, who are responsible for the 

facts and the accuracy of the information presented herein.  This document is disseminated under 

the sponsorship of the United States Department of Transportation, University Transportation 

Centers Program in the interest of information exchange.  The U.S. Government assumes no 

liability for the contents or use thereof.  Mention of trade names or commercial products does not 

constitute endorsement or recommendation for use. 

 Throughout this report, the authors refer to named passenger trains or other phrases 

which are registered service marks of their respective owners, as described below.  Their use in 

this report is solely for informational purposes, and no infringement is intended.    

 Registered service marks of the National Railroad Passenger Corporation include:  Acela, 

Acela Express, Adirondack, Amtrak, Blue Water, Carl Sandburg, Cascades, Ethan Allen 

Express, Heartland Flyer, Hiawatha Service, Illini, Illinois Zephyr, Keystone Service, Lincoln 

Service, Missouri River Runner, Northeast Regional, Pacific Surfliner, Pere Marquette, 

Piedmont, Saluki, San Joaquin, San Joaquins, Southwest Chief, Superliner, Texas Eagle, 

Vermonter, and Wolverine. Capitol Corridor is a registered service mark of the Capitol Corridor 

Joint Powers Authority.  Downeaster is a service mark of the Northern New England Passenger 

Rail Authority. 
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CHAPTER 1: INTRODUCTION 

 In its December 2007 Transportation for Tomorrow report, the National Surface 

Transportation Policy and Revenue Study Commission identified the need for a “fast and 

reliable” intercity passenger rail network as a key component of America’s mobility future, 

citing increased congestion in existing highway and air transportation networks as well as the 

energy efficiency of rail passenger transport in support of its recommendation.  The Commission 

further recommended that enhancements or additions to the nation’s passenger rail network 

should focus primarily on intercity corridors between 100 and 500 miles in length (1).  In these 

corridors, intercity rail can be a reasonably competitive alternative to highway or air travel on a 

travel time basis.  By diverting some short- to medium-distance trips from highway or air modes, 

passenger rail can play a critical role in relieving congestion on major intercity corridors. 

 In September 2008, the Texas Transportation Institute (TTI) initiated this research study, 

funded by the Southwest Region University Transportation Center (SWUTC), to examine the 

impacts of intercity passenger rail on regional mobility.  Since the study’s inception, the rail 

policy and planning climate in the United States has shifted dramatically.  In October 2008, 

Congress passed and President George W. Bush signed into law Public Law #110-432 

(Division B), the Passenger Rail Investment and Improvement Act of 2008, or PRIIA (2).  The 

provisions of PRIIA, discussed in greater detail throughout this report, represent the foundation 

for a new paradigm of passenger rail in the United States.  Groundbreaking language in PRIIA 

included new capital investment programs with a substantial federal funding match structure and 

a new federal-state partnership for the development of state rail plans, including passenger rail 

components.  In April 2009, the Federal Railroad Administration (FRA) released its Vision for 

High-Speed Rail in America, which outlined the use of $8 billion in funding from the American 

Recovery and Reinvestment Act of 2009 (ARRA, which was signed into law by President Barack 

Obama in February 2009)  to stimulate job growth by investing in the nation’s passenger rail 

infrastructure (3).  In January 2010, the distribution of the $8 billion of ARRA funding for 

intercity passenger rail investment was announced, with 31 states receiving funds (4).  

Collectively, these events have sparked a renewed interest for intercity passenger rail among 

policymakers, planners, and the general public.  As a result, this research study is both relevant 
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and timely above and beyond the original motivation for studying passenger rail’s impact on 

mobility in short- to medium-distance intercity corridors. 

RESEARCH OVERVIEW 

 As the nation moves forward with the development of a more robust intercity passenger 

rail network, the burden falls upon policymakers to ensure that states utilize the significant 

investment of public resources necessary to build such a system in the most efficient manner 

possible   Given that the future of passenger rail in the United States appears to be primarily in 

short- to medium-distance intercity corridors between 100 and 500 miles in length, a detailed 

understanding of the regional mobility provided by these corridors is critical to the nation’s goals 

for expanding its passenger rail system.  Understanding passenger rail’s role in supporting 

regional and intercity mobility is important for rail planners, who are tasked with developing 

investment and service strategies for existing or proposed passenger rail service, and also for 

policymakers, who are responsible for the efficient use of public resources for improving 

mobility.  Arguably, the southwest region of the United States has lagged behind other regions of 

the country in the development of intercity passenger rail corridors.  Consequently, the problem 

examined by this study was to identify how passenger rail supports mobility in short- to medium-

distance intercity corridors with an emphasis on the southwest region of the United States.  The 

intercity passenger rail route that was selected for this study was the Heartland Flyer, a 206-mile 

route between Oklahoma City, Oklahoma, and Fort Worth, Texas.  Amtrak operates the 

Heartland Flyer with financial support provided by the states of Oklahoma and Texas (5). 

Study Objectives 

 The primary objective of this study was to gain a greater understanding of the mobility 

implications of providing passenger rail service in a short- to medium-distance (100 to 500 mile) 

intercity travel corridor through an analysis of responses to an on-board survey of passengers on 

the Heartland Flyer.  Mobility was measured through stated passenger preferences for 

alternative travel arrangements if the rail service did not exist.  An estimate of the number of 

automobile, intercity bus, and air trips diverted onto the passenger rail route, as well as the 

number of trips that are induced by the provision of passenger rail service in the Oklahoma City 
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to Fort Worth intercity corridor was also developed.  The October 2008 passage of PRIIA (2) 

and its emphasis on the benefits associated with public investment in intercity passenger rail 

provided a secondary objective for this study, which was to develop a detailed methodology for 

the use of an on-board passenger survey to measure the impacts of intercity passenger rail.  The 

need to develop a robust methodology was strengthened by the provisions of ARRA, which 

emphasized accountability and transparency in the use of ARRA funds, including funds for 

improving intercity passenger rail (3).  While developing this methodology was already a task of 

the study, additional emphasis in this area was added. 

Project Tasks 

 To accomplish the study objectives, seven tasks were proposed.  A brief description and 

summary of the project tasks are provided as follows:  

• Task 1, Literature Review: The focus of the literature review included identifying 

methods used by planners to forecast ridership for intercity passenger rail routes with an 

emphasis on estimating the diverted and induced travel components as well as the design 

of on-board surveys for intercity passenger rail routes. 

• Task 2, Design of Survey Instrument: The design of the on-board survey instrument for 

the data collection task of this study utilized the lessons learned from Task 1 and input 

from stakeholders.  Since the research involved human subjects, researchers received 

approval from the Texas A&M University Institutional Review Board before initiating 

the data collection. 

• Task 3, Pilot Study: The original proposal included a pilot study to test the on-board 

survey instrument and the data collection process.  For a variety of reasons, this task was 

not undertaken in full.  However, researchers did participate in a “test ride” without the 

on-board survey to gain a full understanding of the train’s operating protocol and how the 

proposed data collection procedures would fit into the operations. 

• Task 4, Data Collection: Using the survey instrument designed in Task 2 and refined in 

Task 3, this task proposed a single round of on-board surveys of Heartland Flyer 

passengers.  This task was completed in April 2009.  Project funds allowed for a second 
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round of data collection, which took place in July 2009 and provided “peak” season data 

to compare with the “average” travel season data obtained in April. 

• Task 5, Data Input and Review: After collecting the on-board passenger survey data, 

responses were keyed into a computer spreadsheet program for analysis.  A thorough 

quality control process was developed and used to review the raw data set for 

inaccuracies and non-response errors. 

• Task 6, Data Analysis: This task consisted of a full analysis of the travel survey data set.  

Analysis components included travel characteristics and passenger demographics.  Also 

included in the data analysis was an identification of the mobility impacts of the 

Heartland Flyer rail service as well as an estimate of the economic impacts of the rail 

service on the communities it serves. 

• Task 7, Final Report: This task consisted of the development of this report. 

Project Stakeholders 

 Given the number of agencies and organizations involved with the implementation of 

intercity passenger rail service, it is not surprising that a research study of intercity passenger rail 

would involve many stakeholders as well.  In addition to the TTI research staff that worked on 

this study, staff from the Oklahoma Department of Transportation (ODOT) Division of Rail and 

the Rail Division of the Texas Department of Transportation (TxDOT), formerly the Rail Section 

of the Transportation Planning and Programming Division, reviewed survey design and project 

status.  Amtrak staff in Fort Worth was also integral to the project’s implementation, as this 

office is the primary office for the management of the Heartland Flyer’s day-to-day operations.  

Amtrak staff in Chicago, Philadelphia, Washington, D.C., and other locations also provided 

support for this project. 

REPORT ORGANIZATION 

 This report describes the study activities, findings, and recommendations.  The remainder 

of this report is organized into five chapters, described as follows.  Chapter 2 reports the findings 

of the literature review task (Task 1) of the study.  The literature review includes:  
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• An overview of intercity passenger rail in the United States with a focus on state-

supported intercity passenger rail corridors; 

• A discussion of the context, challenges, and data needs for passenger rail planning; 

• A review of on-board survey design literature; and 

• An analysis of survey instruments used in past studies of state-supported rail corridors. 

Chapter 3 introduces the Heartland Flyer, the 206-mile intercity passenger rail route between 

Oklahoma City, Oklahoma, and Fort Worth, Texas, that was the focus of this study.  The chapter 

includes a description of the route, the route’s history, operating details, and service data.  

Chapter 4 provides the details of the data collection process used in the on-board survey of 

Heartland Flyer passengers undertaken in Task 4 of the study.  Information reported in Chapter 

4 includes the development of the on-board survey instrument, a description of the on-board 

survey data collection process, and the details of the quality control process employed during 

Task 5 of the study.  Chapter 5 reports the findings of the analysis of the on-board passenger 

survey data in four areas: travel characteristics, passenger characteristics, mobility impacts, and 

economic impacts.  Also included in this chapter is an estimate of the number of diverted and 

induced trips on the Heartland Flyer service.  The final chapter, Chapter 6, summarizes the 

research and discusses potential applications of the study’s findings for statewide intercity 

passenger rail planning, corridor-level planning studies, station-area site planning, and future on-

board surveys of existing and future intercity passenger rail routes. 
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CHAPTER 2: LITERATURE REVIEW 

 This chapter reports the findings of the literature review task of the study.  A brief 

overview of intercity passenger rail service in the United States is provided for the purpose of 

background information.  The chapter also gives additional details on state-supported intercity 

passenger rail corridors (the primary focus of this report), including a summary of past research 

studies of state-supported routes across the country.  An overview of the planning environment 

for passenger rail along with a discussion of the methods used by planners to forecast passenger 

demand for new “conventional” and “high-speed” passenger rail lines is also provided.  The 

chapter concludes with a review of relevant literature on the design of surveys for passenger rail 

and other transit properties, including an analysis of the design of survey instruments used in past 

research studies of state-supported intercity passenger rail routes.   

OVERVIEW OF INTERCITY PASSENGER RAIL IN THE UNITED STATES 

 In the United States, the National Railroad Passenger Corporation (NRPC), better known 

as Amtrak, operates intercity passenger rail services.  Amtrak’s nationwide passenger rail system 

includes more than 21,000 miles of routes with 500 destinations in 46 states (6).  The following 

paragraphs provide a general overview of Amtrak, including the company’s history and a 

description of the components of the Amtrak system. 

History 

 Amtrak was created by the United States Congress pursuant to Public Law 91-518, the 

Rail Passenger Service Act of 1970 (RPSA), which was enacted by Congress on October 30, 

1970 (7).  The passage of the RPSA and the subsequent creation of Amtrak were designed to 

relieve the freight railroads of their obligation to operate passenger services and the financial 

losses associated with these operations.  Provisions of the RPSA included the following (8): 

• Participating freight railroads were allowed to transfer all passenger operations to Amtrak 

without receiving approval from the Interstate Commerce Commission (ICC).  Freight 

railroad companies paid Amtrak with cash or equipment equal to one-half their rail 
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passenger deficit for the year 1969; in exchange, companies received Amtrak common 

stock or tax credits. 

• Amtrak was granted the right to use tracks and other facilities owned by participating 

railroad companies.  Freight railroads, in return, were to be compensated by Amtrak at an 

incremental cost level for use of their facilities and Amtrak trains would be given 

preference over freight trains for use of the tracks.  Additional incentive payments to the 

freight railroads were available for providing dispatching and track access, allowing 

Amtrak to operate its scheduled service.  These provisions were enforceable by the ICC 

(and its successor agency, the Surface Transportation Board (STB)).  These provisions 

remain particularly relevant since most Amtrak routes continue to operate over tracks 

owned by freight railroads (6). 

• Amtrak was required to operate a “basic system” of routes across the country.  The RPSA 

provided that Amtrak, in conjunction with the Secretary of Transportation and Congress, 

determine the basic nationwide system.  Additional services (known as 403(b) services) 

were also authorized under the act; forthcoming sections of this chapter discuss these 

services in greater detail.  The “basic system” requirement was amended in 1997 to allow 

Amtrak to make route decisions based on market conditions. 

After resolving the numerous issues associated with the transfer of the nation’s passenger rail 

services from individual companies to a single national entity, Amtrak commenced its operations 

on May 1, 1971.  Among the original goals for Amtrak was for the company to achieve 

operational self-sufficiency (i.e., show a profit) within the first several years of its existence, a 

goal that policymakers soon realized was impractical, given the challenges of operating a 

national passenger railroad system.  Consequently, during all of its nearly 40 years in existence, 

Amtrak has required some level of public funding for its basic operations.  While not a primary 

concern of this report, it is worth noting as Amtrak’s continued reliance upon federal operating 

subsidies throughout its existence has no doubt hampered the company’s ability to develop a 

strategic plan for its operations and maintain the financial stability necessary to invest in its 

product.  Additional background information regarding the political issues that have faced 

Amtrak during its existence are included in the two following reference sources for this report:  
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Amtrak: The History and Politics of a National Railroad (9) or a compilation of the federal laws 

and regulations impacting Amtrak by the independent Amtrak Reform Council (8). 

 In recent years, federal government policies toward Amtrak have begun to push the 

company in a more sustainable direction.  The Amtrak Reform and Accountability Act of 1997, 

for example, released the company from its mandate to operate a “basic system” of routes across 

the country (8).  This allowed Amtrak to create a route structure that was more responsive to 

market conditions.  The most recent legislation impacting Amtrak was the Passenger Rail 

Investment and Improvement Act of 2008, or PRIIA (2).  Signed into law on October 16, 2008, 

PRIIA reauthorized Amtrak by appropriating funds to the U.S. Department of Transportation 

(U.S. DOT) for Amtrak’s operations and capital investments.  New financial provisions for the 

company in the areas of funding accountability and the restructuring of long-term debt and 

capital leases were also included.  In addition to the reauthorization and financial reform 

language, PRIIA contained some additional provisions that are worth noting, as follows: 

• Section 201 of PRIIA defined the national rail passenger system for the country and 

provided a refined mission for Amtrak. 

• Section 213 of PRIIA provided additional regulatory powers for the STB to ensure high 

levels of train performance.  One of the terms of the creation of Amtrak was that Amtrak 

trains would have statutory access to freight railroad-owned infrastructure.  Under PRIIA, 

the STB can investigate delays to Amtrak trains and determine if the rail infrastructure 

owner (commonly referred to as the “host railroad”) is liable for the delays and award 

damages to Amtrak if appropriate.  Any damages awarded to Amtrak under this section 

would be used by Amtrak for capital or operating expenditures along the affected routes.  

This is significant as on-time performance and the reliability of intercity passenger train 

services are thought to have a profound impact on service patronage. 

• Sections 301, 302, and 501 of PRIIA authorized several additional funding programs 

whereby states and other entities that support intercity passenger rail service can receive 

federal funds for certain projects impacting passenger rail service with a match of up to 

80 percent.  These Sections represented the most significant federal participation in 

passenger rail capital investment to date and established a federal matching program that 

is more equitable with the programs currently in place for other transport modes. 



 

10 

In April 2009, the Federal Railroad Administration released its Vision for High-Speed Rail in 

America, which outlined the use of $8 billion in funding from the American Recovery and 

Reinvestment Act of 2009 (ARRA, which was signed into law February 2009)  to stimulate job 

growth by investing in the nation’s passenger rail infrastructure (3).  In January 2010, the 

distribution of the $8 billion of ARRA funding for intercity passenger rail investment was 

announced, with 31 states receiving funds (4). 

Description of Amtrak System Components 

 The Amtrak system route structure is divided into three components: the Northeast 

Corridor spine, state-supported and other short-distance corridors, and long-distance routes.  A 

general description of each component and a discussion of system ridership follow. 

Northeast Corridor Spine 

 Amtrak’s Northeast Corridor extends from Boston south to New York, Philadelphia, 

Baltimore, Washington, D.C., and Newport News, Virginia.  Operations on the Northeast 

Corridor consist of Acela Express premium high-speed rail service and Northeast Regional 

service.  The Acela Express represents the only high-speed passenger rail service in the United 

States, reaching speeds of up to 150 miles per hour in certain areas along its route between 

Washington, D.C., New York, and Boston.  Amtrak’s Northeast Corridor operations are vital to 

the region’s mobility, as it is estimated that rail serves 62 percent of the air/rail market between 

Washington, D.C., and New York; and 47 percent of the air/rail market between New York and 

Boston (10). 

State-Supported and Other Short-Distance Corridors 

 The state-supported and other short-distance corridors component includes routes that 

operate primarily in the Northeast, Midwest, and along the Pacific Coast.  The Heartland Flyer, 

the subject of this report, is also classified in this component although it operates outside those 

geographic areas.  A majority of this component consists of routes that are financially-supported 

by states; subsequent sections of this chapter discuss these routes in greater detail.  Routes 

included in this component not supported by states include routes between New York, Albany, 

Buffalo, and other cities in Upstate New York; Shuttles service that connects Springfield (MA) 
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to New Haven; Washington, D.C., to Newport News; New York to Pittsburgh; Chicago to 

Detroit; and Chicago to Indianapolis (11). 

Long-Distance Routes 

 Amtrak’s long distance routes component consists of 15 routes serving 39 states, 

including the only passenger rail service in 23 states.  These trains have endpoint distances up to 

2,800 miles with service frequencies once-daily in each direction or less.  In many communities, 

Amtrak’s long-distance trains represent the only common-carrier transportation option available.  

Amtrak’s long-distance trains typically consist of sleepers, coaches, and a diner or lounge car 

(12).  In Section 228 of PRIIA, Congress stated that it found that Amtrak’s long-distance train 

routes are a “vital and necessary” component of the national transportation system.  PRIIA also 

directed Amtrak to study the reinstatement of two discontinued Amtrak long-distance trains, the 

Pioneer and the North Coast Hiawatha (2). 

Amtrak System Ridership 

 Amtrak reports ridership figures and other metrics using the federal fiscal year (FFY), 

which ends on September 30.  For example, FFY 2008 started on October 1, 2007 and concluded 

on September 30, 2008.  Authors use the designation “FFY” throughout this report to distinguish 

the federal fiscal year from individual state fiscal years, as the two do not necessarily cover the 

same 12-month periods.  During FFY 2009, Amtrak trains carried more than 27 million 

passengers.  Table 2-1 shows the FFY 2009 ridership and percent change of FFY 2009 compared 

to FFY 2008 and FFY 2007 for each system component. 

Table 2-1: Amtrak System Ridership by Component, FFY 2009 (13) 

System Component Ridership 
% Change 

vs. FFY 2008 vs. FFY 2007
Northeast Corridor 9,946,027 -8.7 -0.9 
State-Supported/Other Short-Distance 13,022,237 -4.6 +8.6 
Long-Distance 4,198,750 +0.7 +9.9 
Total Amtrak System 27,167,014 -5.4 +5.1 

 Amtrak reported that its FFY 2009 ridership figures were consistent with annual growth 

in ridership achieved between FFY 2002 and FFY 2007, with a spike in passengers during 

FFY 2008 attributed to record-high gasoline prices during the summer of 2008.  Ridership 

decreases in FFY 2009 as compared with FFY 2008 were also credited in part to poor economic 
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conditions across the United States, which impacted the demand for travel—particularly business 

travel (13). 

FOCUS ON STATE-SUPPORTED CORRIDORS 

 The primary concern of this report is Amtrak’s state-supported routes and how these 

routes impact mobility in the intercity corridors they serve.  As such, background on these 

corridors is necessary to understand the context in which this research was undertaken.  In 

FFY 2008, 14 states contracted with Amtrak to operate services along 19 different routes, with a 

total of $164 million in financial support provided by states (11).  These are routes where states 

or groups of states have entered into a contractual agreement with Amtrak to provide financial 

support for the operation of passenger rail service along intercity corridors.  In the absence of 

state financial support, passenger rail service on these routes would be limited or non-existent.  

The following sections describe the policy structure and provisions allowing states to contract 

with Amtrak for service, the operating details of state-supported routes across the system, and a 

review of past studies of state-supported intercity passenger rail routes. 

Policy Foundations 

 Amtrak’s enabling legislation, the RPSA, mandated that Amtrak operate a “basic system” 

of national passenger rail routes.  Section 403 of the RPSA provided Amtrak with the authority 

to add new service to the basic system as the company deemed necessary.  Part (b) of this section 

allowed Amtrak to work with states or other agencies to provide additional passenger rail service 

beyond the basic system.  Section 403(b) of the RPSA reads as follows (7): 

“Any State, regional, or local agency may request of the Corporation rail 

passenger service beyond that included in the basic system.  The Corporation 

shall institute such service if the State, regional, or local agency agrees to 

reimburse the Corporation for a reasonable portion of any losses associated with 

such services.” 

A “reasonable portion” of the losses to be reimbursed by states, regional, or local agency was 

defined in Section 403(c) of RPSA as at least two-thirds of the costs attributed to the service, less 

any revenues gained by the service (7).  Expansion of passenger rail service under this provision 
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took place almost immediately after Amtrak began operations, with the Lake Shore (New York-

Buffalo-Cleveland-Chicago) commencing service on May 10, 1971, after the states of New York 

and Ohio agreed to subsidize the route’s operations.  Other 403(b) service that was added in 

Amtrak’s first year of operations included a route from New Haven to Springfield supported by 

Massachusetts and the Illinois Zephyr, a route from Chicago to Quincy supported by Illinois 

(14).  By 1981 (the first decade of Amtrak’s existence), the number of routes with passenger rail 

service fully supported or partially supported (i.e., additional frequencies over existing corridors) 

through the provisions of Section 403(b) had increased to 17 (15).  While these routes are 

sometimes still referred to as “403(b) routes,” the 1997 Amtrak reform legislation repealed the 

original RPSA language that defined the sharing of costs between Amtrak and the states and 

provided Amtrak with the flexibility to negotiate these cost-sharing agreements as it wished.  

Amtrak’s current policy is to charge all states for 100 percent of the direct operating costs of 

state-supported trains that are not covered by passenger revenues.  This policy has been adopted 

to ensure equity among state contracts (11).  Section 209 of PRIIA required Amtrak, in 

consultation with its stakeholders, to develop a “nationwide standardized methodology for 

establishing and allocating the operating and capital costs among the States and Amtrak” for 

Amtrak’s state-supported routes (2). 

Current Status of State-Supported Rail Services 

 At the end of FFY 2009, 14 states contracted with Amtrak to operate 19 intercity 

passenger rail routes (11).  Table 2-2 lists these routes and states, along with route length, service 

frequency, and FFY 2009 service data.  Total ridership on state-supported routes in FFY 2009 

was 10,277,003 passengers, or about 38 percent of the total Amtrak ridership over that time 

period.  Total ticket revenue on state-supported routes exceeded $224 million in FFY 2009, 

accounting for 14 percent of the total ticket revenue system-wide (13).  In October 2009, new 

state-supported passenger rail service was established through a partnership between Amtrak and 

the Commonwealth of Virginia, providing new service extending Northeast Regional service to 

Lynchburg and a fifth daily round-trip between Washington, D.C. and Richmond (5).  Table 2-2 

does not include the recently-established Virginia-supported services.  Amtrak also expects to 

add a state-supported third daily round-trip between Raleigh and Charlotte (North Carolina) in 

early 2010 (5). 
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 The details provided in Table 2-2 demonstrate the wide range of routes and service levels 

that encompass the state-supported routes component of Amtrak’s system.  The shortest state-

supported route is the Milwaukee-Chicago Hiawatha Service, 86 miles in length, while the 

longest is the New York-Charlotte Carolinian at just over 700 miles total.  For some routes in 

Table 2-2, the corridor length reflects the entire distance covered by trains as reported in the 

timetable while in some corridors, major city pairs are located within the corridor separated by a 

shorter distance than what is shown.  For example, the Pacific Surfliner route from San Luis 

Obispo to San Diego includes the 128-mile segment between Los Angeles and San Diego, 

between which most of the corridor’s 26 daily trains operate.  Frequencies on state-supported 

trains vary from a single daily train in each direction on eight of the routes to 32 daily departures 

on the Sacramento-Oakland-San Jose Capitol Corridor. 

 In FFY 2008, contracts between Amtrak and the states for the operation of state-

supported intercity passenger rail service provided $164.5 million in revenue to Amtrak, 

representing approximately 7 percent of the company’s total revenue (16).  Among participating 

states, California’s operating contract with Amtrak in FFY 2008 was valued at $74 million, 

representing the largest contract for passenger rail services between Amtrak and a state (11).  

The contract values for the other partner states were not made available to researchers by Amtrak 

due to the proprietary nature of the information.  Funding provided by the states to support 

intercity passenger rail is primarily from general revenue funds or federally designated grants to 

the states, although some states utilize gasoline tax, vehicle registration, or specialty license plate 

revenues to support service (17). 

Past Studies of State-Supported Rail Corridors 

 The literature review element of this study included a comprehensive review of past 

studies of state-supported passenger rail corridors.  In addition to library catalog and internet 

searches, each state that supported passenger rail service at the time of the review was contacted 

to identify existing studies.  Of the 14 states that support passenger rail service, 10 states reported 

involvement in, or knowledge of, one or more studies of passengers on its routes that included an 

on-board survey component.  The states of Oklahoma, Oregon, Texas, and Vermont indicated to 

researchers that no such studies of their routes had been undertaken.  Note that the states of 
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Oklahoma and Texas support service on the Heartland Flyer, the route that was examined in this 

research study.  In addition to formal studies or reports, many states provided raw data or 

internally compiled (unpublished) data summaries to researchers. 

 The reader should note that this review focused on studies of how passenger rail service 

impacts regional or intercity mobility, and primarily sought studies that included data on trip 

purpose, alternative travel mode, and similar measures.  Researchers did not include on-board 

surveys for the purposes of customer service evaluation or other marketing functions in this 

search.  It should also be noted that Amtrak’s internal marketing research and analysis group also 

has a program that includes on-board surveys of passengers on its routes.  A later section of this 

chapter provides a more detailed discussion of this program.  The following sections describe the 

past studies of state-supported rail corridors that were identified in this review. 

New York 

 The state of New York provides financial support for the Montreal-New York 

Adirondack (5).  The New York State Department of Transportation Rail Program Delivery 

Bureau provided researchers unpublished summaries of survey data that had been obtained from 

Adirondack passengers in August 1992, April 1993, and October 1995. 

Maine 

 The state of Maine supports passenger rail service on the Downeaster between Portland 

and Boston’s North Station (5).  Authority for these operations falls under the Northern New 

England Passenger Rail Authority (NNEPRA), an agency created in 1995 by the state of Maine 

to manage passenger rail service (18).  NNEPRA contracts with Amtrak to operate the 

Downeaster service.  The state of Maine released a study entitled Final Report: Economic 

Benefits of Amtrak Downeaster Service, which included responses from an on-board survey of 

Downeaster passengers taken in July 2004 (19).  This report indicated that multiple on-board 

surveys of Downeaster passengers had been conducted but no additional studies or reports were 

made available to researchers. 

Pennsylvania 

 The Commonwealth of Pennsylvania provides financial support for the Keystone Service, 

which operates between New York, Philadelphia, and Harrisburg (5).  Researchers identified a 
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February 1995 report entitled Learning About Our Customer: The Results of the 1994 Keystone 

Rail Service On-Board Survey, published by the Pennsylvania Transportation Institute at The 

Pennsylvania State University with sponsorship from the Mid-Atlantic Universities 

Transportation Center (20).  As the title suggests, this report contained the findings of an 

April 1994 on-board survey of Keystone passengers.  Additional survey data in the form of an 

unpublished report were provided to researchers by the Pennsylvania Department of 

Transportation, Bureau of Public Transportation.  These data were from a July 2006 on-board 

survey of certain Keystone trains. 

North Carolina 

 The state of North Carolina, at the time of this report’s writing, sponsors two passenger 

rail routes: the New York-Charlotte Carolinian and the Raleigh-Charlotte Piedmont.  Amtrak 

reports that in early 2010, service on a third state-supported train over the existing Piedmont 

route will be initiated (5).  The North Carolina Department of Transportation Rail Division 

provided researchers with two reports summarizing on-board surveys that had been deployed on 

their routes: a 1996 report entitled Results of 1996 Piedmont Passenger Survey and a 2001 report 

entitled Piedmont and Carolinian Passenger Survey Summary Report (20,21). 

Illinois 

 The state of Illinois provides financial support for three routes operating in the state, plus 

a portion of the cost for the Hiawatha Service corridor with Wisconsin (5).  Researchers 

identified one study, entitled 1993 Illinois Passenger Rail Survey, which was sponsored by the 

Illinois Department of Transportation (23).  Among the goals of the 1993 study included an 

assessment of passenger preferences toward the potential for high-speed rail development 

between Illinois and Milwaukee and Detroit.  No other studies of Illinois routes were identified 

by researchers.  The next section discusses additional studies and data obtained for the Hiawatha 

Service corridor. 

Wisconsin 

 The state of Wisconsin supports passenger rail service on the Hiawatha Service between 

Milwaukee and Chicago (5).  In addition to the 1993 Illinois Department of Transportation report 

mentioned previously (23), researchers identified two studies of Hiawatha Service passengers 



 

18 

conducted by the Southeastern Wisconsin Regional Planning Commission that included on-board 

survey elements (24,25).  These on-board surveys were conducted in May 1989 and May 1991.  

The Wisconsin Department of Transportation (WisDOT) Bureau of Planning and Economic 

Development provided researchers with unpublished summary findings from an on-board survey 

of Hiawatha Service passengers in December 2002 and July 2003, as well as a raw compilation 

of on-board survey data obtained from Hiawatha Service passengers in March and October 2005.  

A WisDOT analyst indicated to researchers that no reports for these data had been produced by 

WisDOT due to the difficulty in finding staff time to formally analyze these data and produce 

documentation.  An independently-prepared conference paper describes preliminary analysis of 

the 2005 Hiawatha Service surveys (26). 

Michigan 

 The state of Michigan provides financial support for two passenger rail routes serving the 

state from Chicago: the Blue Water to Port Huron and the Pere Marquette to Grand Rapids (5).  

In addition to the state-supported routes, an Amtrak basic system route, the Wolverine, connects 

Chicago to Detroit and Pontiac (5).  Researchers identified three on-board surveys of passengers 

on Michigan routes that were published; one from 1985 in a Transportation Research Record 

article (27) and two others (2002 and 2007) that were sponsored by the Michigan Department of 

Transportation (MDOT) examining statewide intercity rail and bus travel (28,29).  MDOT also 

provided researchers with summaries from three additional studies.  These studies, conducted in 

1988, 1991, and 1995, only contained data from the Wolverine corridor. 

Missouri 

 The state of Missouri supports passenger rail service across the state between Kansas 

City and St. Louis, the state’s two major metropolitan areas.  This service was recently renamed 

the Missouri River Runner as a portion of the route follows the Missouri River (5).  The Missouri 

Department of Transportation (MoDOT) provided researchers with a report entitled Evaluation 

of Passenger Rail Service: St. Louis to Kansas City, which included an on-board survey of 

Kansas City-St. Louis rail passengers conducted in Fall 1998 (30). 
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Washington 

 The states of Washington and Oregon jointly support the Amtrak Cascades, which serve 

the Vancouver-Seattle-Portland-Eugene corridor (5).  The Washington State Department of 

Transportation provided researchers with a study of Amtrak Cascades passengers that had been 

completed in 1994 for the purpose of evaluating the Talgo trainset demonstration project (31).  

Additional data summaries of on-board surveys of Amtrak Cascades passengers were provided to 

the researchers by Amtrak Market Research and Analysis Department. 

California 

 Arguably, the state of California has the most robust state-supported intercity passenger 

rail program in the country, supporting more than 50 daily trains with an annual contract valued 

at more than $70 million. The California Department of Transportation (CalTrans) supports three 

passenger rail routes in the state (5): 

• Pacific Surfliner: San Luis Obispo-Los Angeles-San Diego 

• Capitol Corridor: Sacramento-Oakland-San Jose 

• San Joaquins: Oakland (Sacramento)-Fresno-Bakersfield 

Researchers obtained two published documents containing on-board survey findings from 

Pacific Surfliner passengers, the first being a 1987 Master’s Thesis studying the route (32) and 

the second being a 1992 study undertaken by the San Diego Association of Governments (33).  

Additional passenger survey data from the Pacific Surfliner as well as data from on-board 

surveys of San Joaquins passengers were provided to researchers by CalTrans.  These data were 

provided to CalTrans by Amtrak’s Market Research and Analysis Department.  A later section of 

this chapter provides more details about Amtrak’s corporate on-board research programs.  The 

Capitol Corridor Joint Powers Authority (CCJPA), a partnership between six local transit 

agencies in the Bay Area, manages the Capitol Corridor service (5).  The CCJPA administers its 

own marketing and research program, and retains the firm of Corey, Canapary, and Galanis 

Research to administer on-board surveys to Capitol Corridor passengers twice per year.  

Researchers obtained two full reports from the Capitol Corridor survey program; one from June 

2007 (34) and another from January 2008 (35). 
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Discussion of State-Supported Rail Corridors Survey Programs 

 This literature review identified a total of 41 past on-board surveys of passengers on 

state-supported intercity passenger rail routes.  Collectively, these studies offered valuable 

insight on the current state of the practice for on-board surveys of state-supported intercity 

passenger rail corridors.  A discussion of these programs follows, including a brief overview of 

the Amtrak Market Research and Analysis Department’s on-board survey program and a 

summary of findings from selected past studies. 

Survey Programs 

 This review of past studies of state-supported intercity passenger rail corridors provided a 

great deal of insight into the various on-board passenger survey programs currently in place 

across the country.  Of the 41 studies identified in the literature review, slightly less than half 

(19) were sponsored by state DOTs.  The remaining studies were sponsored by Amtrak (9), the 

CCJPA (8), metropolitan planning organizations (3), and a University Transportation Center (1).  

Additionally, one study identified was a Master’s Thesis.  It is not surprising that state DOTs are 

heavily involved with on-board surveys of passenger rail routes within their state, as one might 

expect this task to fall to the administrative agency responsible for the planning and evaluation of 

the passenger rail service.  Of the 19 studies sponsored by a state DOT, 13 were undertaken 

within the department’s administrative unit assigned to passenger rail while the remaining six 

were evenly distributed among other DOT agencies, consultants, and University-based 

researchers. 

 The publication status (that is, the development of a formal report documenting the on-

board survey and its findings) of the DOT-sponsored research efforts is worth noting.  Among 

the 19 DOT-sponsored studies, 9 studies resulted in the development of a published report while 

the remaining 10 were provided to researchers as unpublished data summaries or raw data sets.  

Furthermore, only three of the published studies were developed by the DOT’s administrative 

unit assigned to passenger rail; the other six were from studies that had been contracted to other 

internal DOT divisions or an external organization (consultant or University research).  These 

findings suggest that, within the rail administrative unit of the DOT, resources for the 

development of formal documentation of on-board survey data are scarce.  One state DOT 

analyst confirmed to researchers that finding staff time to create formal analyses or reports was 
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problematic.  This is likely to occur in other states, as agency resources for these types of 

activities are generally limited.   

 In terms of formal survey programs, the CCJPA manages the most robust on-board 

passenger survey program among all the state-supported passenger rail routes.  The CCJPA has 

conducted semi-annual on-board surveys of Capitol Corridor passengers since December 1999 

(35) supported by the Agency’s annual marketing budget of approximately $1.2 million (36).  

Outside of the CCJPA’s marketing program, on-board surveys of state-supported intercity 

passenger rail routes are relatively infrequent.  Certain states, most notably Michigan and 

Wisconsin, appear to have a quasi-regular program of passenger surveys within their 

departments of transportation, having engaged multiple rounds of on-board survey data 

collection on their routes in the last decade.  The North Carolina Department of Transportation 

has also produced several formal reports in recent years.  Other reports or studies obtained in this 

literature review appear to have been ad hoc or one-time research efforts. 

 The purpose or motivation to deploy on-board surveys of state-supported corridor 

passengers also varied among the states currently supporting passenger rail service.  Motivations 

cited by the studies reviewed in this study included basic information gathering about the current 

users of state-supported rail service and the evaluation of on-board services, including customer 

service and amenities.  This was true for both continuing survey programs such as the marketing 

efforts of the CCJPA as well as one-time studies.  Some of the studies that were reviewed in this 

task had specific motivations, most notably:   

• Unpublished surveys of Hiawatha Service travelers from the early 2000s were deployed 

to gauge the preferences of current Hiawatha Service passengers on the addition of a 

station stop at Milwaukee-General Mitchell International Airport and the renovation of 

the Milwaukee Downtown Intermodal Center.  Findings were also used to support 

negotiations for a cost-sharing agreement between the states of Wisconsin and Illinois for 

the Hiawatha Service. 

• The Economic Benefits of Amtrak Downeaster Service report, as the title suggests, 

utilized responses from the on-board survey to measure the economic impacts of the 

Downeaster service to the state of Maine (19). 
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• The 1993 Illinois Passenger Rail Survey included an evaluation of the demand for high-

speed rail service in the Chicago hub network (23). 

Amtrak Market Research and Analysis Department Survey Program 

 At this point, it is appropriate to provide a short discussion of Amtrak’s corporate on-

board passenger survey program, as it would not be prudent to suggest that the inventory of 

reports and summary data from on-board surveys of state-supported passenger rail corridors 

collected in this review represent the only such information available to planners and policy 

makers.  The literature review identified 41 past studies of intercity rail passengers, which 

included 9 such studies for the Pacific Surfliner, the San Joaquins, and the Amtrak Cascades 

developed by Amtrak’s Market Research and Analysis Department.  Background information 

provided to researchers and subsequent discussions with Amtrak management revealed that these 

on-board passenger surveys are used to develop “ridership profiles” for most routes as an 

element of Amtrak’s overall marketing strategy.  Amtrak requested that these proprietary 

summary findings remain confidential and as such are not included in this report. 

Summary of Findings 

 Table 2-3 provides a compilation of the findings of selected past studies of state-

supported intercity passenger rail corridors.  Findings from on-board surveys of rail passengers 

summarized include the passenger’s self-reported trip purpose and alternative travel mode in the 

absence of the passenger rail service.  The reader should note that these findings were compiled 

by researchers from independent studies of Amtrak’s state-supported corridors across the 

country.  Each of the cited studies utilized different methodologies and survey instruments; 

therefore, researchers strongly discourage direct formal comparison between the findings 

reported in Table 2-3.  Rather, these findings are presented only for the purposes of providing the 

reader with a general sense of the types of trips accommodated by state-supported passenger rail 

corridors and how passengers on these trains might travel in the absence of the state-supported 

passenger rail service.  Note that the data in Table 2-3 represent the most current information for 

each corridor that was made available to researchers. 

 The figures reported in Table 2-3 provide some perspective on the role of state-supported 

passenger rail in an intercity corridor.  Collectively, these findings suggest that on low-density 

corridors, intercity rail passengers are primarily leisure travelers, with a majority of trips to visit 
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family or friends or for vacation/recreation.  Conversely, higher-density corridors appear to have 

a considerable percentage of work commute passengers.  Other individual trip purposes do not 

account for more than 10 to 15 percent of the total ridership on these routes. 

Table 2-3: Selected Findings: State-Supported Rail Corridors On-Board Surveys 

 Downeaster Piedmont Carolinian
Hiawatha 

Service 
Capitol 

Corridor
Year 2005 2001 2001 2005 2008 
Source (19) (22) (22) (26) (35) 
Trip Purpose (Percent) 
Work Commute 6 -- -- 22 55 
Visit Family or Friends 30 54 62 37 16 
Leisure/Vacation 47 14 6 14 11 
Shopping 3 3 1 4 1 
Personal Business 2 7 8 5 4 
Business Trip 6 13 12 12 10 
Education 1 4 2 7 6 
Alternative Travel Mode (Percent) 
Automobile 51 59 43 70 77 
Intercity Bus 26 7 7 12 17 
Airplane 4 12 35 5 3 
Would Not Make Trip 18 20 14 14 10 
-- Indicates no data available.  Columns may not sum to 100 percent due to rounding. 

 Among modal alternatives to the rail service, it is clear from Table 2-3 that the 

automobile is the dominant choice in the absence of the rail service.  The preference of intercity 

bus as an alternative to rail service appears to be higher in corridors where a robust network of 

bus service is available.  Passenger diversion to airplane is the highest on the 700-plus mile long 

Carolinian corridor and lower along the other corridors in Table 2-3, which are shorter.  Finally, 

there appears to be a fairly substantial percentage of rail passengers who, in the absence of rail 

service, would simply not have made a trip at all.  This travel, often called “induced” travel, does 

not impact the transportation system (i.e., no trips are diverted from other travel modes) but may 

have measurable benefits elsewhere, such as increased tax revenue from passenger spending at 

destinations or increased social capital resulting from face to face interactions. 
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INTERCITY PASSENGER RAIL PLANNING 

 The following sections focus on intercity passenger rail planning and forecasting methods 

used to support decision-making for passenger rail investment.  A discussion of the context of 

intercity passenger rail planning is given, including challenges and scenarios encountered in 

practice.  Ridership and revenue forecasting methods for Amtrak and other conventional 

passenger rail services are also introduced, providing the reader with a general idea of the factors 

considered in the process.  Also included in this section is a discussion of planning 

considerations and demand estimation for proposed high-speed passenger rail service in the 

United States 

Context of Intercity Passenger Rail Planning 

 In practice, transportation planners rely upon a variety of estimates, forecasts, and other 

data to inform or guide policy decisions and provide support for recommended investment 

strategies.  Fundamentally, the task for passenger rail planners does not differ substantially from 

planning for other modes of transport.  However, for passenger rail planning in the United States, 

several challenges exist.  Among them are (in no particular order): 

• Due to the relatively low investment in intercity passenger rail in the United States in 

recent decades, there are limited examples of “best practices” or “on-the-ground” 

implementation of passenger rail from which to build a knowledge base to guide new 

investments (3).  This is less of an issue for other modes, where rich time-series and 

cross-sectional data sets are available to the analyst. 

• Intercity passenger rail services are likely to include multiple states.  Agencies 

responsible for intercity passenger rail planning are required to work with agencies from 

other states to ensure full development of service.  Regulations or agency policies may 

limit the efficiency of multi-state partnerships, necessitating a clear federal role (1). The 

issue of multi-state partnerships is likely to continue into future development of intercity 

passenger rail, as it is noted that only one of the ten federally-designated high-speed rail 

corridors are wholly-contained within a single state (3).   

• The scarcity of resources at the agency level (state DOT or other entity) dictates that 

available funding should first be directed toward providing a basic level of passenger rail 
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service in the corridors where it is needed.  Remaining funds, if any, can then be used for 

“lower-priority” functions to support planning activities, such as marketing or service 

evaluation.  On a more fundamental level, some state DOTs do not have sufficient staff 

or technical capacity to implement these functions even if sufficient funds were available. 

• As a whole, statewide travel demand forecasting models do not contain sufficient data to 

support intercity passenger rail planning.  Furthermore, intercity travel demand models 

are still evolving and current data on intercity travel are often out-of-date or contain 

serious gaps (37). 

• The involvement of private entities (namely, freight railroad companies over which most 

Amtrak trains outside the Northeast Corridor operate) adds to the complexity of intercity 

passenger rail planning.  Specifically, investments in intercity passenger rail routes that 

operate over freight-owned infrastructure generally benefit the freight railroad company 

as well, which results in the need to identify a cost-sharing agreement between the public 

sector and the freight railroads for the capital improvement costs. 

• The high level of capital investment required for new or improved passenger rail facilities 

and rolling stock demands that the data underlying the projections must be of the highest 

quality to ensure responsible spending of public resources.  The high level of risk results 

in a greater need for forecasts with documented levels of accuracy. 

Many states, such as California, have been quite successful at developing a robust statewide 

passenger rail system in spite of the financial risk and the other challenges mentioned above.  It 

should be noted that state rail planning, both passenger and freight rail, is expected to increase in 

the coming years with the 2008 passage of PRIIA, which included language regarding the 

development, content, and continuing review of state rail plans (Section 303).  Additionally, 

PRIIA requires that any project implemented under the infrastructure capital grant programs of 

the law (Sections 301, 302, and 501) must be included in a state rail plan (2). 
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Data Needs for Intercity Passenger Rail Planning 

 Intercity passenger rail planning encompasses a variety of scenarios, each with varying 

levels of complexity and requirements for data to support decision-making.  Intercity passenger 

rail planning scenarios could include the following: 

• Establishing new intercity passenger rail service where none currently exists; 

• Extending of existing intercity passenger rail corridors to new market areas; 

• Expanding of existing service in the form of additional service frequencies; 

• Expanding of service in the form of additional station stops along the existing route; 

• Increasing seating capacity; or 

• Implementing new on-board amenities or services. 

Data used to inform transportation planning decisions, including intercity passenger rail 

planning, are generally referred to as either “revealed preference” or “stated preference” data.  

Revealed preference is broadly defined as data about actual or observed choices made by 

individual travelers, while stated preference data are obtained by creating hypothetical situations 

and asking travelers what they might choose do to when presented with a particular situation and 

a set of alternative choices (38). 

 For a simple example of the difference between revealed and stated preference data, 

consider a situation where a rail planning agency wishes to invest in its current service by 

establishing or funding an additional frequency on an existing intercity passenger rail route.  To 

aid in the decision to expand the service, the agency wishes to know the level of patronage 

(ridership) that might result from the additional frequency.  A planner for the agency might 

estimate percentage growth in ridership resulting from an additional service frequency by 

examining ridership response on the route in question when service frequencies were increased 

in past years, or, if this is the first effort to increase frequency, the planner might identify other 

routes in the region or country where service frequencies were increased and examine how the 

changes impacted ridership.  This is an example of the use of revealed preference data; that is, 

observations of actual choices travelers make, to support intercity passenger rail planning.  In 

this scenario, the rail planner might also deploy an on-board survey of current riders of the 

service to gauge their level of interest in an additional frequency.  Alternatively, a survey of 
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residents in the communities served by the route may also identify new ridership potential.  In 

this case, the rail planner would be utilizing stated preference data, or data on the choices 

travelers might make if presented with a choice or set of choices, to support decision-making.  

Another example of the use of revealed and stated preference data in the context of passenger 

preferences between standard and high-grade rail cars is provided by Morikawa et al. (39). 

 As one might expect, there are limitations and uncertainties to consider when using 

revealed or stated preference data to support transportation decision-making.  For example, 

revealed preference data can be useful if the planner is considering investments to a route where 

similar investments have been made in the past.  In this case, the planner can estimate traveler 

response to the proposed investments using historical data.  If no historical data are available, the 

use of revealed preference data from other routes is only as good as the similarity between the 

two routes.  Other concerns about revealed preference data for intercity passenger rail are noted 

by Morikawa et al. (39).  The primary concern with the use of stated preference data is the 

question of whether or not a respondent, having selected from one of the alternatives posed in a 

hypothetical situation, would actually behave as predicted by the data.  Additionally, a 

respondent may struggle to answer a question about a hypothetical situation, finding difficulty 

placing their own decisions in a hypothetical or non-existent context.  Given some of these 

concerns, there is a high premium placed on the design of data collection efforts, particularly 

those involving stated preference data, as these are likely efforts to support decision-making for 

large transportation investments, such as high-speed intercity passenger rail.  Subsequent 

sections of this chapter provide additional discussion on the topic of the design of data collection 

and surveys for intercity passenger rail. 

Conventional Passenger Rail Forecasting  

 For the purposes of this report, “conventional” rail service is defined as intercity 

passenger rail service with speeds up to 110 miles per hour, generally operating on right-of-way 

owned by a freight railroad company (i.e., mixed-traffic operations).  It should be noted that this 

definition of “conventional” rail service is somewhat arbitrary and encompasses all Amtrak 

routes outside of the Northeast Corridor spine component, which includes Amtrak’s state-
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supported routes.  The following paragraphs discuss approaches for demand estimation for 

conventional intercity passenger rail service used in practice, both by Amtrak and other entities. 

Amtrak Ridership and Revenue Estimation Model 

 The literature review for this study obtained several documents that provided some 

insight into the model used by Amtrak to estimate ridership and revenue impacts of 

modifications to current service levels and to aid in projecting future ridership and revenue on 

existing services.  These documents were the California State Rail Plan 2007-08 to 2017-18 (36) 

and an Amtrak-prepared document entitled Report on Proposed Operation of Passenger Train 

Service Between St. Louis and Southwest Missouri (40), obtained from the MoDOT Rail 

Division.  At the time of this writing, the Amtrak ridership and revenue estimation model was 

maintained by AECOM Consult, Inc. under contract with the company.  Attributes considered in 

the model include: 

• Population and income levels around station areas; 

• Projected trip time based on proposed rail service, and trip times of automobile and other 

competing modes available on the route;  

• Proposed fare structure for the route; 

• Rail service frequency and departure/arrival times along the route; and 

• Connectivity of the proposed rail service to other Amtrak trains. 

In California, the ridership and revenue model estimates total city pair travel in one stage, then 

projects the mode split for each alterative in a second stage (36).  Additional details of Amtrak’s 

ridership and revenue estimation model, such as the model specification and the elasticities or 

other coefficients, are proprietary.  Researchers could not identify from the literature if the 

Amtrak ridership and revenue estimation model incorporates a projection of the “induced” travel 

demand resulting from new passenger rail service, a topic of interest for this research study. 

Other Forecasting Methods 

 In addition to Amtrak’s model, other models and techniques exist for projecting ridership 

and revenue for new or improved conventional intercity passenger rail routes.  Several other 
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models used in this application were identified in this study, with levels of complexity ranging 

from detailed to sketch-level. 

 As previously discussed, one of the complexities of the intercity passenger rail planning 

environment is demand modeling when a proposed corridor serves more than one state.  One 

such model that accounts for the multi-state nature of passenger rail corridors is the 

COMPASS™ model, a proprietary model developed and owned by Transportation Economics & 

Management Systems, Inc.  This model includes a three-step analysis process that estimates (41): 

• Total travel demand and market growth for all modes of travel and trip purposes; 

• Induced travel demand due to changes in the quality of service offered by any of the 

modal alternatives in a corridor; and 

• Mode or network split using a hierarchical mode choice analysis. 

The COMPASS™ model has been used to provide ridership and revenue estimates for more than 

a dozen proposed passenger rail corridors across the United States (41). 

 For sketch-level planning applications, several methods for estimating ridership and 

revenue for intercity passenger rail routes were identified.  One model used by rail planners in 

Tennessee, called the “Comparable Corridors Model,” identified existing rail corridors in 

Missouri and North Carolina that were similar in nature to the intercity passenger rail corridors 

that were being considered in Tennessee.  The total passenger rail ridership per 1,000 population 

of the communities served by the two “comparable” corridors was used to compute ridership 

estimates for Tennessee corridors, and an adjustment was applied to these estimates to account 

for the relative train operating speed between the “comparable” corridors and the study corridors 

(42).  Another sketch-level planning model used in Virginia used a five-step methodology to 

estimate ridership for the proposed Trans-Dominion Express rail service, as follows: 

• First, the number of non-business trips (trips by college students, tourists, and non-

vehicle households) were estimated using assumed trip rates.  

• Second, six stations, one in each region of the state, were selected for analysis. 
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• Third, the total non-business ridership between city pairs was estimated using a singly 

constrained gravity model.  Population, employment, and distance between city pairs 

were included in the model. 

• Fourth, business trips were estimated using the U.S. Census journey-to-work travel data. 

• Finally, the total rail ridership was computed as a function of travel time between 

automobile and the proposed intercity passenger rail modes (43). 

The use of a complex or sketch-level planning model depends upon the level of detail required 

for the forecasting and the available resources for the task.  A complex forecasting model, such 

as the COMPASS™ model, can produce detailed forecasts of a variety of measures but is likely 

to be relatively expensive, requiring the procurement of an external consulting firm to develop, 

run, and maintain the model.  Conversely, sketch-level forecasting models are relatively simple 

to understand and can be implemented with readily available data, possibly even on an in-house 

basis within a rail planning agency. 

High-Speed Passenger Rail Planning and Forecasting 

 The U.S. DOT Vision for High-Speed Rail in America, released in April 2009, outlines 

the most recent strategy for developing a high-speed passenger rail network in the United States 

(3).  However, planning for “high-speed” passenger rail in the United States has been on-going 

in various forms since the mid-1960s.  An excellent overview of planning for high-speed 

passenger rail in the United States is provided by Schwieterman and Sheidt (44), who reviewed 

64 intercity corridors that had been identified for high-speed service and found that high-speed 

rail service (service above 110 miles per hour) was only available in two of these corridors.  

Many of the challenges facing the development of passenger rail in the United States previously 

discussed in this section have also slowed the development of high-speed passenger rail corridors 

across the country.  To compensate for the country’s lack of experience in high-speed passenger 

rail, planners and researchers have looked abroad for guidance in developing high-speed 

passenger rail in the United States.  However, comparisons between proposed high-speed 

passenger rail service in the United States and successful implementation of the mode in other 

areas such as Europe or Asia can be problematic due to the obvious contextual differences 

between the locations (37).  Additionally, the tastes and preferences of European or Asian 
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travelers likely differ from those of travelers in the United States, making the transferability of 

the international experience even more difficult.  Additional challenges specific to the 

development of high-speed passenger lines is the lack of federal high-speed rail safety standards 

(3) and the unknown response of competing carriers (namely, airlines) to the implementation of 

high-speed passenger rail (37). 

 Since few high-speed passenger rail lines exist in the United States, complex models that 

estimate traveler response to the characteristics of the proposed service must be used to project 

demand.  Brand et al. (45) describe three alternative approaches for the estimation of passenger 

demand for high-speed rail service.  The first approach involves estimating the total demand for 

all corridor travel modes, then using a multinomial logit model to forecast diversion to the new 

high-speed rail service from existing modes.  A second approach is similar to the first except that 

the model structure divides private automobiles and “common carrier” modes into separate 

“nests” in the model.  This allows for more precise specification of the existing modes by further 

nesting the common carrier modes into existing air carrier service, the new high-speed rail 

service, and intercity bus service (where appropriate).  The third approach described estimates 

the total demand for intercity travel by each mode separately then estimates the diversion from 

each current mode to the high-speed rail service using mode-specific models.  This approach is 

advantageous because it gives the most flexibility in specifying diversion from existing modes, 

as users of each existing travel mode would likely demonstrate different propensities to divert to 

new high-speed passenger rail service.  The third approach was used in the estimate of passenger 

demand for proposed high-speed rail services in Florida and the Texas triangle in the early 

1990s.  A similar methodology was used to estimate passenger demand in eight United States 

corridors in the seminal 1997 report High-Speed Ground Transportation for America (46).  

Development of investment-grade ridership studies for proposed high-speed rail routes can be 

quite expensive for an acceptable level of precision.  One alternative to the development of a full 

ridership demand model is to develop sketch-level ridership estimates using demand models 

developed in other corridors.  For example, ridership estimation for proposed high-speed 

passenger rail between Oklahoma City and Tulsa, Oklahoma, used three adaptations of demand 

models from California and Florida to forecast sketch-level estimates of service patronage (47).  

 In some cases, a statewide travel demand model can be utilized to estimate ridership on 

high-speed passenger rail routes.  While the treatment of passenger rail in statewide travel 
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demand model varies, Horowitz and Farmer (48) found that most intercity demand models 

generally did not include mode-specific coefficients for entirely new modes, such as high-speed 

rail.  Thus, additional passenger preference data are necessary if demand projections are 

supported by a statewide travel demand model.  This approach was used in the estimation of 

ridership for the proposed California high-speed rail system, which used statewide travel survey 

data for the trip generation and destination choice component and travel survey data obtained 

specifically for the project in the mode choice component (49).  The use of statewide travel 

demand model data for intercity passenger rail planning can also be problematic, as intercity 

passenger rail routes often cross multiple state boundaries.  In this case, the use of a statewide 

travel demand model is not feasible unless the model structures are similar across the states.  For 

high-speed passenger rail routes that are wholly contained in a single state, another option for 

demand modeling is to “wire” together travel demand models from adjoining urban areas along 

the proposed route.  This approach was used in the investment-grade ridership study for 

proposed high-speed passenger rail between Tampa and Orlando, Florida (50). 

 In the estimation of passenger demand for high-speed rail, an induced demand 

component is often included in the forecast.  The consensus among the literature reviewed in this 

section regarding induced travel is that the percentage of induced trips attributed to new high-

speed rail service is generally a function of the relative rate of diversion from existing modes.  If 

the diversion rate is high, a new travel mode is relatively popular and it is reasonable that there 

will be induced trips generated as well.  A linear-type relationship between diverted and induced 

demand was used to estimate induced ridership in the Orlando-Tampa ridership study (50).  The 

California ridership model also considered the increased accessibility of destinations in the high-

speed network as a component of induced demand (49).  As a percentage of total demand, 

ridership studies for proposed high-speed rail service around the United States identified induced 

travel rates between less than 10 percent to as much as 50 percent (37).  This wide range reflects 

the challenge and uncertainty of predicting traveler response to new modal alternatives. 
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Discussion 

 At the present time, a variety of challenges confronts intercity passenger rail planning, 

including a lack of expertise and resources at the agency level, in part due to the relatively low 

investment in intercity passenger rail in the United States in the last 50 years.  While better-

defined participant roles and increased technical capacity at the public agency level are expected 

in the coming years (mostly from PRIIA language and regulations), the growth will not occur 

overnight.  The lack of expertise is partially reflected in the methods used to estimate demand for 

intercity passenger rail or traveler response to rail system configurations, which vary in scope 

and complexity of data requirements.  Demand modeling for high-speed passenger rail is 

particularly challenging, given that few high-speed rail projects exist in the United States today.  

As a result, data for high-speed rail planning are obtained primarily in the form of stated 

preference responses from travelers, which are incorporated into complex travel demand models 

that are often quite expensive to develop at an acceptable level of precision.  Even with a high 

level of precision in a study, the outcomes estimated by stated response are affected by the extent 

that the traveler’s actual behavior emulates the stated preference response. 

SURVEY DESIGN 

 The need for high-quality data to support planning and decision-making for intercity 

passenger rail investments translates into the need to ensure that the methods and procedures 

used to obtain these data are also of the highest quality.  One common method used by transit 

planners to obtain data for a variety of planning needs is an on-board survey of passengers of the 

transit service.  Most literature on the topic of on-board passenger surveys focuses on the 

application of on-board surveys in the context of urban bus and rail transit planning.  However, 

some of the principles that guide the development of on-board surveys for urban transit are also 

useful for the design of on-board surveys for intercity passenger rail.  This study included a 

review of the literature on the design of on-board surveys for transit with a specific application to 

intercity passenger rail.  The purpose of this task was to guide the researchers in the development 

of the on-board survey instrument for use in later tasks of this study.  This task consisted of two 

elements: a review of the relevant literature on the topic of survey design, and analysis of survey 

instruments used in past on-board surveys of state-supported corridors identified previously. 
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Survey Design Literature 

 Deploying an on-board passenger survey is an effective method to evaluate service and 

support planning efforts for all mass transportation modes.  Transit operating agencies can use 

on-board survey data can be used to support many data and information needs, including travel 

modeling, long-range planning, route-specific planning, marketing, and customer 

communications (51).  In addition to supporting a variety of agency data needs, survey design 

literature reports several reasons why the on-board survey is particularly effective for the transit 

environment, as compared to other survey or data-gathering techniques.  Since the survey is 

distributed to the passenger on-board the vehicle during the passenger’s actual trip, a direct 

sample of the target population (transit passengers) is obtained (51).  Additionally, since transit 

ridership generally encompasses a small percentage of residents in a region, the on-board survey 

is more effective at obtaining information than another extensively-used data collection 

technique, the region-wide household travel diary survey (52).  Another benefit to on-board 

surveys for this application is the minimization of errors due to “telescoping,” which is the 

inability of respondents to remember accurately details of events that took place in the past.  

While this is an issue in the design of all surveys, errors due to telescoping are minimized in the 

on-board survey, as the on-board survey is generally concerned with the current trip (53). 

 There are several variations of the on-board survey data collection method.  All variants 

involve the initial contact with the respondent and distribution of the survey materials taking 

place on-board the transit vehicle.  The variations arise in the return of the completed survey to 

the analyst.  Survey staff can either collect completed surveys on-board the vehicle or the 

completed surveys can be mailed back to a central processing facility by the respondent (54).  

Each method has its advantages and drawbacks.  If the completed survey is designed to be 

returned by the respondent during the trip (“hand-out/hand-in”), response rates are likely to be 

higher but time to complete the survey may be an issue if the respondent’s trip is short in 

duration.  The “hand-out/mail-in” option does provide the respondent greater time to complete 

the survey, although there is a greater chance of the entire survey being neglected after departing 

the vehicle.  A third approach, a hybrid of the first two, incorporates both a hand-in and mail-in 

component.  The hand-in component is short and provides basic information about the trip and 

respondent, while the mail-in component has greater detail.  This method has the advantage of 
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obtaining more information and also identifying non-response bias between those respondents 

that send back the mail-in component and those that do not (55). 

 As with all survey-based data collection efforts, the design of the survey instrument is 

critical to the quality of the responses provided.  Survey design literature (51-54) provides 

excellent guidance on the design of survey instruments for positive response and accuracy.  

Regarding the order of questions presented on the survey instrument, design literature 

recommends placing easier or less taxing questions early in the survey to avoid discouraging 

respondents, harder or more intimidating (i.e., personal) questions near the middle, and 

demographics questions at the end.  Regarding question design, two types of questions, “open” 

and “closed,” are used in survey design.  Open questions allow the respondent to write-in the 

desired answer while closed questions provide the respondent with a set of choices from which 

to choose the most appropriate answer.  Closed questions are generally easier for the respondent, 

who only needs to check or otherwise indicate the desired answer (rather than write-in).  Closed 

questions are also beneficial from the analyst’s perspective, as fewer resources are needed for the 

analyst to interpret and tabulate responses. 

Survey Instrument Analysis 

 In addition to guidance from survey design literature, researchers conducted an analysis 

of survey instruments from past studies of state-supported intercity passenger rail routes to 

identify trends and considerations for the design of the survey instrument in this study.  From the 

41 past studies of state-supported intercity passenger rail corridors identified in the literature 

review task of this study, researchers obtained the survey instrument used in 17 of these studies 

(14 survey instruments obtained in total, as some instruments were used on multiple studies).  

Four additional survey instruments from studies where no data were made available were 

provided to researchers, resulting in a total of 18 survey instruments for this analysis.  Surveys 

ranged in length between two and eight pages, but most surveys (eight) were four pages long.  

Table 2-4 summarizes the “elements” that were included on each of the 18 the survey forms 

reviewed by researchers in this analysis. 
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Table 2-4: Elements Included in On-Board Passenger Surveys 
Survey Element Frequency 
Passenger Trip Frequency 18 (100%) 
Passenger Origin, Boarding, Alighting, and Destination (OBAD) 17 (94%) 
Passenger Demographics 16 (89%) 
Passenger Trip Purpose 14 (78%) 
Passenger Alternative Mode of Travel 12 (67%) 
Reasons for Choosing Rail for Trip 12 (67%) 
Changes to Increase Rail Trip Frequency 5 (28%) 
Non-Rail Related Economic Impacts 2 (11%) 
Source: TTI Analysis of On-Board Survey Instruments

 Common elements on the survey instruments reviewed in this analysis included 

passenger trip frequency (100 percent of surveys reviewed), passenger OBAD data (94 percent), 

passenger demographics (89 percent), and passenger trip purpose (78 percent).  Subsequent 

paragraphs of this section provide a more detailed discussion of the passenger trip frequency and 

demographics survey elements.  Passenger alternative mode of travel (in the absence of rail 

service) and passenger reasons for choosing rail for their trip were included on two-thirds of the 

surveys reviewed.  Less common elements included on the survey instruments reviewed were 

service changes to increase rail trip frequency (28 percent) and non-rail related economic 

impacts (11 percent).  Non-rail economic impacts surveyed included passenger preferences for 

schedule changes to encourage travel to summer festivals and whether or not the passenger 

would remain on their trip an extra night if the schedule was modified to provide an early 

morning arrival time into Chicago. 

Passenger Trip Frequency 

 All 18 of the survey instruments included in this review asked the passenger about his or 

her frequency of travel on that particular rail route.  Arguably, this is a useful item to include in 

an on-board survey as it will identify the split between “regular” and “casual” or “infrequent” 

passengers on a route.  In most cases, the time frame for the consideration of trip frequency (i.e., 

number of trips per time period) was related to other characteristics of the route.  On high-

density routes with frequent service, the time frame was weekly or monthly as it was likely that 

these routes had many regular users.  For lower-density routes, passengers were asked to report 

how many trips they made by rail in the last 12 months.  Some of the survey forms extended this 

question to include travel by other Amtrak routes or other travel modes in the corridor, while 
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others extended the question to identify the frequency of trips by business or non-business 

purposes.  Another note of interest is that eight of the surveys reviewed requested that the 

respondent count a “round-trip” as two one-way trips for the purposes of counting trip frequency.  

This format is convenient for the data analyst, as Amtrak reports ridership figures in this manner 

(for example, a reported count of 5,000 passengers is the equivalent of 5,000 one-way trip 

segments).  However, requesting trip-based survey responses in this format may confuse the 

respondent, who might consider the definition of “trip” as the complete trip tour (51). 

Passenger Demographics 

 Questions regarding passenger demographics were included on 16 of the 18 survey 

instruments reviewed in this analysis.  Table 2-5 reports the demographic questions included in 

these 16 survey instruments. 

Table 2-5: Demographic Questions Included in On-Board Passenger Surveys 
Demographic Item Frequency 
Age Group 16 (100%) 
Household Income 16 (100%) 
Gender 14 (88%) 
Place of Residence 9 (56%) 
Educational Attainment 7 (44%) 
Employment Status 7 (44%) 
Occupation 7 (44%) 
Household Composition 6 (38%) 
Household Vehicles 6 (38%) 
Race/Ethnic Background 4 (25%) 
Hispanic Origin 2 (13%) 
Internet Access at Home 2 (13%) 
Marital Status 2 (13%) 
Has Driver’s License 1 (6%) 
Languages Spoken at Home 1 (6%) 
Smoking Status 1 (6%) 
Vehicle Available for Current Trip 1 (6%) 
Source: TTI Analysis of On-Board Survey Instruments 

 Only two demographic elements, age group and household income, were included on 

every survey instrument with demographics questions.  The household income question was 

placed as the final demographic question in all but four of the surveys, two of which included the 

questions regarding race/ethnic background and Hispanic origin following the household income 
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question.  This pattern is consistent with the survey design practice of placing sensitive questions 

at the end of the survey to avoid non-reporting (not responding to the question) that might carry 

over onto other items on the survey.  Passenger gender was asked on all but two surveys.  Place 

of residence, a useful measure in determining the market area of passenger rail service, was 

included in nine of the survey instruments reviewed.  Other demographic questions that occurred 

frequently on the surveys reviewed included educational attainment, employment status, 

occupation, household composition, household vehicles, and race/ethnic background, which 

were included on 25 to 50 percent of the reviewed surveys.  Relatively infrequent demographics 

questions used in surveys included “Has Driver’s License” and “Vehicle Available for Current 

Trip.”  These options were likely used as proxy data to estimate the number of “choice” riders on 

the rail service; that is, the percentage of passengers who have access to an automobile for their 

trip and the percentage that might have no other option.  The “Smoking Status” question is not 

likely to be relevant in the future; as most Amtrak trains are non-smoking, the need to provide 

separate smoking and non-smoking facilities on the train no longer exists. 

Passenger Trip Purpose 

 This analysis found that 14 of the 18 survey instruments reviewed asked the respondent 

the purpose of his or her trip.  Table 2-6 summarizes response choices provided to respondents 

for the trip purpose question in these 14 surveys. 

Table 2-6: Trip Purpose Response Choices Provided in On-Board Passenger Surveys 
Trip Purpose Frequency 
Going To/From Business Trip 13 (93%) 
Going To/From University/College 13 (93%) 
Vacation 13 (93%) 
Personal Business 12 (86%) 
Shopping 12 (86%) 
Commuting To/From Work 11 (79%) 
Visit Friends/Family/Relatives 11 (79%) 
Leisure/Recreation 6 (43%) 
Commuting To/From Work (Less than Daily) 2 (14%) 
Going To/From Entertainment 1 (7%) 
Going To/From School (Not College) 1 (7%) 
Medical 1 (7%) 
Wanted to Ride Train 1 (7%) 
Source: TTI Analysis of On-Board Survey Instruments 
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 No single trip purpose was provided as a choice on all 14 survey instruments that 

included the trip purpose question.  However, there is a group of seven choices that appeared on 

at least 80 percent of the survey instruments reviewed.  Outside of the core group of response 

choices, six survey instruments reviewed chose to distinguish between leisure trips of different 

duration, providing both “vacation” and “leisure/recreation” as choices.  Two survey instruments 

asked respondents to distinguish between a daily work commute and a less than daily work 

commute, likely related to the potential for passengers that are telecommuters who visit the 

office once or twice a week.   

Passenger Alternative Travel Mode 

 A discussion of this element is relevant to this study, as one of the primary objectives of 

this study was to estimate the number of diverted and induced trips on the Heartland Flyer.  As 

such, particular attention was paid to this element during the survey instrument review.  This 

analysis found that 12 of the 18 surveys reviewed included a question about what the passenger 

might do for his or her trip in the absence of the rail service.  Table 2-7 summarizes response 

choices provided for the alternative travel mode question. 

Table 2-7: Alternative Mode Response Choices Provided in On-Board Passenger Surveys 
Alternative Travel Mode Frequency 
Intercity Bus 12 (100%) 
Airplane 11 (92%) 
Would Not Make Trip 11 (92%) 
Drive (Unspecified) 7 (58%) 
Drive (Alone) 5 (42%) 
Rental Car/Company Vehicle 5 (42%) 
Ride From Friend/Family 4 (33%) 
Carpool/Vanpool 2 (17%) 
Amtrak Long-Distance Train 1 (8%) 
Local Bus 1 (8%) 
Source: TTI Analysis of On-Board Survey Instruments 

 Four alternative travel mode choices appeared almost universally in the 12 survey 

instruments reviewed: intercity bus, airplane, would not make trip, and automobile.  For the 

automobile alternative, respondents were most frequently not provided the choice between 

“driver” and “passenger,” although a small number of survey instruments did distinguish 

between these choices.  Other choices were provided based on the other travel modes available in 
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a particular corridor.  For example, the alternative of “Amtrak Long-Distance Train” would not 

be an alternative for travel in certain state-supported corridors (such as the Heartland Flyer 

corridor), and therefore would not be provided as a choice on a survey in that corridor. 

 Given the importance of the alternative travel mode question to this research study, 

additional details about this question were reviewed.  Of the 12 survey instruments that included 

the alternative travel mode question, 10 provided the respondent with a set of alternative travel 

options, and included “would not make trip” as a choice.  One survey instrument “nested” the 

question by first asking the respondent if he or she would make the trip in the absence of the rail 

service, then report the likely alternative mode if the response to the initial question was “yes.”  

Respondents who selected “no” for the question were instructed to skip to the next question.  The 

other survey instrument provided a list of choices and asked the respondent to rate the likelihood 

of choosing each alternative in the absence of the train service, utilizing a four-point scale. 

 The wording of the alternative travel mode question was also considered in this review.  

Since this is a stated preference-style question, passengers must place themselves in a 

hypothetical reality (one without rail service) then consider their behavior in that context.  Thus, 

the wording of this question is critical in order to develop the hypothetical context in the mind of 

the respondent and elicit the most accurate response possible.  The key consideration for the 

development of this context is the characterization of the current rail service (under the 

hypothetical reality) in the question wording.  Out of the 12 survey instruments reviewed, 

phrases used to describe the hypothetical scenario were classified as follows: 

• Rail Service “Not Available” (6) 

• Rail Service “Did Not Exist” (4) 

• Rail Service “Did Not Operate” (1) 

• “No Train Service at All” (1) 

The distinction made between these phrases is subtle, yet critical.  Characterizing the rail service 

as “not available” or “did not operate” may create a scenario in the mind of the respondent where 

the train was canceled for that day or there was a different departure time.  Arguably, passenger 

behavior is different in that situation than the scenario where there is no rail service at all along a 

particular intercity corridor.  Of these four choices, the phrase “Did Not Exist” seemingly 
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provides the most clarity for the situation if the purpose of the survey is to identify how the rail 

service impacts large-scale intercity mobility. 

Discussion 

 The on-board passenger survey is an efficient method for data collection involving transit 

properties.  The primary advantage of the on-board survey is that it provides access to a target 

population that might not be otherwise easy to identify with other data collection methods.  For 

intercity passenger rail, the on-board survey is particularly effective.  Passenger trips on low-

density intercity passenger rail routes may be rather infrequent and consist of only a small 

percentage of overall urban area residents; as such, data collection via a household travel diary 

survey would be substantially less effective than an on-board passenger survey.  The on-board 

survey also allows for direct sampling, thus providing the ability to draw conclusions about the 

entire population of passengers if the analyst utilizes a robust sampling design. 

 Most of the literature on the design of on-board passenger surveys focuses on the urban 

bus or rail transit application.  However, many of the lessons learned in those applications apply 

to the design of on-board surveys for intercity passenger rail.  Lessons for both survey design 

and data collection procedures were discussed.  An analysis of the content of 18 survey 

instruments used in past on-board surveys of state-supported intercity passenger rail routes was 

also conducted.  This analysis revealed patterns and trends in the design of survey instruments 

used in this application.  Most survey items were “revealed preference” questions.  However, one 

“stated preference” question regarding the passengers preferred alternative travel arrangement if 

the rail service did not exist appeared on two-thirds of the survey instruments reviewed.  Detailed 

analysis of the question wording and choice set found that questions presented the hypothetical 

scenario (where the rail service did not exist) in different ways while the choice set was generally 

consistent with available modes of travel in the intercity corridor.  To identify passengers that 

would forgo their trips in the absence of the rail service, “Would Not Make Trip” or similar was 

included as a choice in this question, although some surveys took a different approach. 
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CHAPTER 3: DESCRIPTION OF HEARTLAND FLYER ROUTE 

 The Heartland Flyer, an Amtrak passenger rail route between Oklahoma City, Oklahoma 

and Fort Worth, Texas, was the focus of this study of the mobility impacts of passenger rail in 

short- to medium-distance intercity corridors.  This chapter provides a detailed description of the 

Heartland Flyer route.  Given first is a general overview of the service, including the timetable 

schedule.  Also provided for the purposes of understanding the history of the route is a brief 

chronology of passenger rail service in the Oklahoma City to Fort Worth corridor.  The chapter 

concludes with details of the train’s operations and historical operating statistics. 

GENERAL OVERVIEW OF HEARTLAND FLYER SERVICE 

 The Heartland Flyer operates along a 206-mile route between Oklahoma City, 

Oklahoma, and Fort Worth, Texas.  Station stops in Oklahoma included Oklahoma City, 

Norman, Purcell, Pauls Valley, and Ardmore.  Stops in Texas were Gainesville and Fort Worth.  

Figure 3-1 shows a map of the Heartland Flyer route.  The route runs parallel to Interstate 35 

(I-35) and U.S. Highway 77 (U.S. 77) for much of its duration.  A general description of the 

route based on researcher observation and current at the time of this study, starting in Oklahoma 

City in the north, is as follows (communities with stations in bold face): 

• Departing from the Santa Fe Depot in Oklahoma City (near the Bricktown entertainment 

district), the route crosses the Oklahoma River and passes through south Oklahoma City 

proper and the community of Moore before arriving at the first station stop in Norman.  

Norman is the home to the University of Oklahoma’s main campus.  Land adjacent to this 

segment of the route is fairly developed, but some areas of open space exist. 

• South of Norman, the route follows the Canadian River through the community of Noble 

to the next station stop, Purcell.  From Purcell, the route passes through the communities 

of Wayne and Paoli before entering the next station stop of Pauls Valley.  Adjacent to 

this segment of route, the land is primarily used for agricultural purposes, either for 

growing crops or the raising of livestock.  South of Pauls Valley, the route follows along 

the Washita River, passing through the communities of Wynnewood and Davis with the 

adjacent countryside dominated by agricultural land uses. 
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Figure 3-1: Heartland Flyer Route 
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• After passing through Davis, the route follows the Washita River through Dougherty 

before traveling through the Arbuckle Mountains by way of the Big Canyon of the 

Washita River.  This section of the route is arguably the most scenic, with a variety of 

birds and other wildlife frequently seen by passengers, including the American Bald 

Eagle during the winter months. 

• Upon leaving Big Canyon, the route passes through the community of Gene Autry before 

entering Ardmore, the next station stop on the line.  After leaving Ardmore, the route 

passes through Marietta and Thackerville before crossing over the Red River into Texas.  

Almost immediately after entering Texas, the route reaches the station stop in 

Gainesville.  South of Gainesville, the route passes through communities of Valley View 

and Sanger.  Agricultural activities dominate the landscape in this segment of the route 

both north and south of the Red River. 

• After passing through Sanger, the route transitions from the rural landscape into the far 

north suburban areas of the Fort Worth metropolitan area, passing through the 

communities of Krum, Ponder, and Justin.  These areas were experiencing growth as new 

residential and other supporting development was evident near the route.  South of Justin, 

the route passes by the Texas Motor Speedway racing complex and near the BNSF 

Alliance Intermodal Yard, a component of the Alliance Global Logistics Hub.  The Fort 

Worth Alliance Airport is also visible from the route. 

• South of the Alliance area, the route passes through Saginaw before entering the route’s 

terminus in Fort Worth.  Notable points along the route in this segment include Fort 

Worth Meacham Airport and the Fort Worth Stockyards area.  The route crosses the 

Trinity River, passing through mixed industrial and residential areas before arriving at the 

final station stop, the Fort Worth Intermodal Transit Center. 

A later section of this chapter provides more details of the station stops and the communities 

served by the Heartland Flyer.  Appendix A contains researcher photos of major points of 

interest along the Heartland Flyer route.   
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Timetable Schedule 

 Figure 3-2 shows the Heartland Flyer schedule as published in the Amtrak system 

timetable.  At the time of this study, the Heartland Flyer schedule provided for a single daily 

round-trip between Oklahoma City and Fort Worth.  Train #821 operates south in the morning, 

departing Oklahoma City at 8:25 AM and arriving in Fort Worth at 12:39 PM.  Train #822 

makes the return trip northbound in the evening, departing Fort Worth at 5:25 PM and arriving 

into Oklahoma City at 9:39 PM (5). 

 

Figure 3-2: Heartland Flyer Timetable Schedule (5) 

 As scheduled, the Heartland Flyer covers the 206-mile route in 4 hours and 14 minutes in 

each direction.  This time includes the following components: 

• Running Time (actual travel time between individual stations); 

• Station Dwell Time (time spent at each station unloading and loading passengers); and 

• Recovery Time (time added to the schedule to account for unexpected delays). 

On-board staff reported to researchers that the Heartland Flyer schedule is unique because 

Amtrak distributes the recovery time into the scheduled travel time between each station.  This is 

in contrast to typical Amtrak routes, where the recovery time is added to the travel time between 

the final two stations on each run.  As a result of this arrangement, a Flyer run that experiences 

no delays between stations will generally be early into the next station and will hold until the 

scheduled departure time even after completing all station business.  Since there is no smoking 

allowed on the train, the station dwell time in Ardmore includes two extra minutes to allow 

passengers wishing to smoke to come off the train and do so, provided the train is running on 

schedule.  Trains that operate with no delays generally arrive at the endpoint station up to 20 
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minutes early.  A later section of this chapter provides further analysis of the factors impacting 

the operating speed of the Heartland Flyer and reasons for delays experienced by its passengers. 

Connecting Services 

 The timetable schedule of the Heartland Flyer provided passengers with the ability to 

connect to other routes on the Amtrak system as well as local transit services.  In Fort Worth, 

passengers can connect to the Amtrak Texas Eagle long-distance train for continuing travel south 

to Austin and San Antonio (tri-weekly service west to El Paso and Los Angeles) and east and 

north to Dallas, Little Rock, St. Louis, and Chicago.  The Heartland Flyer schedule allows 

passengers to transfer between the Flyer and the Eagle with a minimal amount of waiting time.  

Passengers in Fort Worth can also connect to the Trinity Railway Express commuter rail that 

serves Dallas and intermediate points, including Dallas-Fort Worth International Airport.  

Connections to the Amtrak national network are also available from Oklahoma City via Amtrak 

Thruway Bus service, operated by Jefferson Lines.  This service operates overnight between 

Kansas City, Tulsa, and Oklahoma City, connecting the Heartland Flyer with two services in 

Kansas City—the Southwest Chief long-distance train to Chicago and the Missouri River Runner 

service to St. Louis (5). 

Corridor Travel Options 

 While not specifically related to the details of the Heartland Flyer route, a discussion of 

the modal options available to travelers in the Oklahoma City to Fort Worth intercity corridor is 

particularly relevant in light of this study’s charge to identify modal diversion and induced travel 

as impacts of the Heartland Flyer service.  In addition to the major highways Interstate 35 and 

U.S. Highway 77, intercity bus and commercial air service are modal options available to 

travelers in the corridor. 

 As previously mentioned, two major highways (I-35 and U.S. 77) run parallel to the 

Heartland Flyer route between Oklahoma City and Denton, Texas (north of Fort Worth).  

Throughout Oklahoma, these two highways run parallel, with U.S. 77 serving the local 

communities and I-35 bypassing these communities.  Just north of the Red River, the two routes 

join and operate concurrently across the Red River to Denton.  Near Denton, I-35 divides into 
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two sections—I-35W (toward Fort Worth) and I-35E (toward Dallas).  U.S. 77 runs concurrent 

with I-35E from this point.  The TxDOT Transportation Planning and Programming Division 

reports that the annual average daily traffic (AADT) for the section immediately south of the I-

35/U.S 77 Red River crossing was 33,000 vehicles per day in 2008 (56).  This figure represents 

the daily vehicle traffic traveling between Oklahoma City and Fort Worth, as the Red River 

Bridge is the only direct route between the two cities.  This figure also includes traffic traveling 

to Dallas and other points in the North Texas region, as well as traffic passing through the 

intercity corridor traveling between external points.  Additionally, a 2003 research study 

forecasting patronage on a proposed high-speed passenger rail route between Oklahoma City and 

Tulsa estimated that in 2001, more than 88 percent of the total person-trips in the intercity 

corridor between Oklahoma City and Dallas-Fort Worth were made in an automobile (47). 

 Two companies: Greyhound and Jefferson Lines, provide intercity bus service in the 

Oklahoma City-Fort Worth corridor.  Both companies operate service out of the Oklahoma City 

bus depot as well as the Fort Worth Intermodal Transit Center.  Greyhound serves Oklahoma 

City, Norman, Pauls Valley, Ardmore, and Gainesville with four scheduled departures in each 

direction, south to Dallas and north to Kansas City.  Direct bus service to Fort Worth from the 

cities along the corridor is not available from Greyhound; passengers must transfer in Dallas to 

access Fort Worth (57).  As of December 2009, Jefferson Lines offered direct service between 

Oklahoma City and Fort Worth via Lawton (OK) and Wichita Falls (TX), as well as service to 

several of the communities served by the Heartland Flyer on a route that operates between 

Oklahoma City and Dallas (similar in structure to the Greyhound routing).  However, as of 

March 2010, Jefferson Lines reported a schedule that included a single daily non-stop bus 

between Oklahoma City and Fort Worth, perhaps signaling an expansion of the company’s 

presence in this market (58).  Fares for intercity bus travel in the corridor are not published, but 

several Amtrak on-board staff and Heartland Flyer passengers reported to researchers that the 

bus fares were more expensive than the train fares. 

 Two commercial air carriers provide regularly-scheduled service in the Oklahoma City-

Fort Worth corridor: American Airlines, which serves Dallas-Fort Worth International Airport 

(DFW), and Southwest Airlines, which serves Dallas Love Field Airport (DAL).  All regularly-

scheduled commercial air service in Oklahoma City is at Oklahoma City-Will Rodgers World 

Airport (OKC).  No other commercial air service airports exist along the Heartland Flyer 
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corridor.  Table 3-1 shows a snapshot of air travel in the corridor, using calendar year 2008 air 

carrier data from the Office of Airline Information, Bureau of Transportation Statistics (BTS), 

Research and Innovative Technology Administration (59). 

Table 3-1: Air Travel in Oklahoma City-Fort Worth Corridor, 2008 
Route Airline Flights Passengers Load Factor 

OKC-DFW American Airlines 16 605,277 0.82 

OKC-DAL Southwest Airlines 10 318,587 0.70 

Total 26 923,864 0.77 
Flights: Daily Flights; Load Factor: Passengers/Available Seats; Source: TTI Analysis of BTS Data 

 Figures from 2008 indicate that flights between Oklahoma City and airports in the 

Dallas-Fort Worth region carried nearly one million passengers.  The reader should note that not 

all of these passengers had origin and destination at these airports and it is likely that many are 

transferring to or from other flights at DFW or DAL.  No reliable estimate of air carrier travel 

between Oklahoma City and the Dallas-Fort Worth region inclusive was available. 

CHRONOLOGY OF PASSENGER RAIL SERVICE IN CORRIDOR 

 To understand the current context of the Heartland Flyer service, the following 

paragraphs present a chronology of passenger rail service in the Oklahoma City to Fort Worth 

corridor.  The chronology evolves from the early days of the Santa Fe Railway to Amtrak’s Lone 

Star service of the 1970s and the restoration of passenger service in the corridor in 1999.  Also 

discussed are proposals for expansion of the Heartland Flyer service. 

Historical Development 

 Like much of the American west, the development of the Oklahoma City to Fort Worth 

corridor was linked to the development of the railroad through the region.  The establishment of 

rail service in the corridor dates back to the late 1880s, when two railroad companies, the 

Atchison, Topeka, and Santa Fe (AT&SF); and the Gulf, Colorado, and Santa Fe Railway 

(GC&SF), agreed to connect their route systems via a route across the “unassigned lands” of the 

Indian Territory (the central portion of modern-day Oklahoma).  With the AT&SF building south 

from its main line in Arkansas City, Kansas, and the GC&SF building north from Fort Worth, 
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the two lines met in Purcell in April 1887, opening a route from Chicago to the port of Galveston 

through Kansas City.  Development along the route was limited to railroad activities until the 

opening of the “unassigned lands” for settlement in April 1889, which brought thousands of 

settlers to the region; almost overnight, tent settlements along the route grew into towns (60). 

 In 1948, the AT&SF established the Texas Chief along the route from Chicago to 

Galveston, through Kansas City, Newton, Fort Worth, and Houston.  In branding the service with 

the “Chief” name, AT&SF hoped to capitalize on the success of its other “Chief” lines, the most 

famous of which was the Chicago-Los Angeles Super Chief.  The Texas Chief covered the 

1,355 mile route from Chicago to Houston in 25 hours.  In 1955, service to Dallas was initiated 

by splitting off several coach cars in Gainesville (61).  The Texas Chief coach and lounge cars 

incorporated symbols and themes of Texas.  Service on the Texas Chief was popular enough to 

compete with trains like the Katy/Frisco Texas Special, to the point where the latter was 

discontinued due in part to competition provided by the former (60).  As intercity passenger rail 

service began to lose patronage and become unprofitable for the company (and other lines across 

the country), the Santa Fe reduced service on the Texas Chief, first eliminating the segment from 

Houston to Galveston in 1967 followed by the branch from Gainesville to Dallas a year later 

(61).  The Santa Fe would continue to operate the Texas Chief segment from Chicago to Houston 

until the company ceased all passenger operations in 1971. 

Early Amtrak Era 

 Following Amtrak’s creation in 1970, the Chicago to Houston route was retained in the 

company’s basic national system of passenger rail service.  On May 1, 1971, the operations of 

the Texas Chief were transferred from the Santa Fe to Amtrak.  Amtrak initially operated the 

Texas Chief as a daily train with the route from Fort Worth to Houston via Temple, as the route 

had been operated by the Santa Fe.  In 1974, citing poor quality of on-board service, the Santa Fe 

withdrew its permission for Amtrak to continue the use of its “Chief” trademark.  In response, 

the train was renamed the Lone Star.  In July 1975, the Lone Star route between Fort Worth and 

Houston was rerouted through Dallas (14).  In 1979, the U.S. DOT found that the Lone Star was 

among the worst-performing trains in the Amtrak system, citing competition from alternative 

modes as the primary reason for the poor performance.  Coupled with the lack of environmental 
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benefits resulting from the route’s operations, the U.S. DOT recommended that the route be 

discontinued as part of a series of cuts to Amtrak services (62).  The final trip for Amtrak’s Lone 

Star was on October 8, 1979, leaving the corridor between Oklahoma City and Fort Worth 

without intercity passenger rail service (14). 

Movement to Revive Service 

 In the years following the discontinuance of the Lone Star, several attempts to revive 

passenger rail service in Oklahoma were undertaken.  In May 1984, members of Congress from 

Oklahoma, Kansas, and Missouri requested that the U.S. General Accounting Office (GAO) 

provide a review of Amtrak’s ridership and revenue models; specifically, the models used to 

evaluate seven routing options for the reinstatement of Amtrak service in Oklahoma.  The 

impetus for this inquiry was a report from Amtrak that same year finding that reinstated service 

to Oklahoma would be unable to meet financial benchmarks established for route performance.  

The GAO found that while the models used by Amtrak for estimating ridership and revenue did 

have some limitations, those limitations were not sufficient enough to cast uncertainty upon the 

estimates of ridership and revenue for the seven routes (63). 

 The movement to reestablish passenger rail service along the Oklahoma City-Fort Worth 

corridor gained momentum in the 1990s, fueled by actions of the Oklahoma Legislature and 

passenger rail advocacy groups.  In 1993, House Bill 1078 was signed into law, which enacted a 

4 cent per gallon increase in the state gas tax.  The bill specified that 70 percent of the new 

revenue generated by the tax would be directed to transportation, with at least 4 percent allocated 

specifically to contract passenger rail services connecting “Oklahoma and Tulsa Counties” with 

other points in the national rail system (64).  In 1996, Senate Bill 1192, the Oklahoma Tourism 

and Passenger Rail Act, was signed into law.  The charge of this bill was to do “all things 

necessary” to restore passenger rail service in the state.  The bill also created the “Oklahoma 

Tourism and Passenger Rail Revolving Fund” as a central account for passenger rail funds (65). 

 In 1996, Amtrak completed the Oklahoma Rail Passenger Study at the request of ODOT.  

This study evaluated the potential for rail passenger service in the state, including the restoration 

of service along the corridor between Oklahoma City and Fort Worth.  Four alternative 

configurations of passenger rail service were considered: two that connected Chicago to the 
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Oklahoma City-Fort Worth corridor through Newton, Kansas (concurrent with the Southwest 

Chief service), the corridor between Oklahoma City and Fort Worth, and a route between Tulsa 

and Oklahoma City.  The report provided an analysis of the rolling stock and capital investment 

requirements for each alternative, as well as demand and revenue forecasts (66).  A more 

detailed report of operating times and demand forecasts for passenger rail service between Fort 

Worth, Oklahoma City, and Kansas City (via two alternatives; one through Newton with the 

Southwest Chief, another via Tulsa) was delivered in February 1999 (67). 

Current Era 

 Funding to establish the Heartland Flyer and restore passenger rail service along the 

Oklahoma City-Fort Worth corridor that had been absent for nearly 20 years was made available 

through the Taxpayer Relief Act of 1997 (68).  The act provided funds to Amtrak, of which a 

specified percentage would be reserved for payments to states that were not currently served by 

Amtrak.  Payments to Oklahoma, which totaled $23 million, were used to restore passenger rail 

service in the state, ultimately leading to the creation of the Heartland Flyer service.  The 

inaugural run of the Heartland Flyer service occurred on June 14, 1999 (69).  Ridership data 

show that during the first year of operation, more than 71,000 passengers rode the service. 

 In April 2005, a study prepared for ODOT examined the economic benefits to Oklahoma 

of the Heartland Flyer service (69).  The study found that the Heartland Flyer ridership had 

exceeded projections during its first five years in service.  The study also reported more than 

$11.4 million of direct spending attributed to the service, including earnings of Oklahoma 

residents employed by the service as well as tax revenues.  The indirect effect of the state’s 

investment in the Heartland Flyer was reported at more than $22 million over the five-year 

period.  In May 2005, the Oklahoma Legislature approved $3.9 million to continue funding the 

Heartland Flyer service for FFY 2006 (70). 

 From the initiation of the service in June 1999 until 2006, the state of Oklahoma was the 

only state that provided financial support for the Heartland Flyer operations, in spite of the fact 

that the route served two cities in Texas.  The state of Texas became involved with financially 

supporting the service in 2006, when the Texas Transportation Commission approved 

$1,838,000 to fund the Heartland Flyer service, matching the funding support contributed by the 
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state of Oklahoma (71).  This action, representing the first time Texas had provided financial 

support for intercity passenger rail service, allowed the Heartland Flyer to continue operating in 

FFY 2007.  Since 2006, both states have contributed equal amounts of funding support for the 

train’s operations annually since 2006.  For FFY 2010, both states contributed $1,950,000 for the 

operation of the Heartland Flyer service (72). 

Proposed Service Expansion 

 Several configurations for the expansion of the Heartland Flyer service have been 

proposed during the route’s 10-year history.  Proposals for expanding the service have been 

concerned primarily with the extension of service north from Oklahoma City.  In March 2010, 

Amtrak released a feasibility study of one proposed expansion to extend the route from 

Oklahoma City through the Oklahoma communities of Edmond, Guthrie, Perry, and Ponca City, 

toward Wichita (Kansas).  The following four route configurations were considered in the 

feasibility study: 

• Extending the current Heartland Flyer service to connect with the Southwest Chief at its 

scheduled stop in Newton, Kansas. 

• Extending the current Heartland Flyer service utilizing the existing schedule with a new 

overnight component between Oklahoma City and Kansas City via Newton. 

• Developing a new all-daylight service between Kansas City and Fort Worth 

supplementing the Heartland Flyer between Oklahoma City and Fort Worth. 

• Developing a new all-daylight standalone service between Kansas City and Oklahoma 

City, without connections to the Heartland Flyer or the Southwest Chief. 

Under any of the four proposed configurations, service would be reestablished along an intercity 

corridor that was lost when the Amtrak Lone Star was discontinued in 1979.  The Kansas 

Department of Transportation (KDOT) was the key driver of this expansion proposal, in 

coordination with ODOT and TxDOT (73). 

 Expansion of the Heartland Flyer service toward Tulsa has also been considered.  

Service along this segment was considered in past feasibility studies (66,67), but no service has 

been established to date.  The entire Heartland Flyer route and the intercity corridor between 
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Oklahoma City and Tulsa are included in the South Central High-Speed Rail Corridor, one of ten 

federally designated high-speed passenger rail corridors in the country (3).  Much work on 

developing the Tulsa extension has been completed to date; most recently, ODOT released a 

Tier 1 environmental impact statement for this corridor (74).  The approval status of the 

environmental impact statement is not known at the time of this writing but the document does 

contain detailed descriptions of the alternative routings under consideration as well as an 

overview of past studies of proposed service in the corridor.  ODOT applied for $2 billion in 

funding provided through ARRA for the development of this corridor; however, the project was 

not awarded any funding (4,75). 

 Other proposals to expand the Heartland Flyer service have been focused on increasing 

the route’s market area in Texas; specifically, the creation of a station stop in the north Fort 

Worth area to serve this growing area of the region.  The proposed station would be located 

where the route crosses Farm-to-Market Road 1173 in Krum, Texas, approximately five miles 

west of Denton.  The North Central Texas Council of Governments (NCTCOG) has been 

coordinating this effort, which could lead to a more direct connection to the Dallas central 

business district via the Denton County Transportation Authority commuter rail service (76). 

HEARTLAND FLYER OPERATING DETAILS 

 This section provides more details of the operating context of the Heartland Flyer.  The 

following paragraphs discuss information about the station stops along the route, the train’s 

consist, ticketing arrangements, and the host railroad, the BNSF Railway. 

Station Stops 

 The Heartland Flyer stops at five stations between Oklahoma City and Fort Worth.  Four 

of these stops, Norman, Purcell, Pauls Valley, and Ardmore, are in Oklahoma while the fifth, 

Gainesville, is in Texas.  Table 3-2 provides details of the seven Heartland Flyer station stops, 

including a description of the station facilities, parking, context, and amenities.  Also provided in 

Table 3-2 is an estimate of the population of each city served by the Heartland Flyer, given as 

the July 1, 2008, estimate provided by the U.S. Census (77).  The largest city served by the 

Heartland Flyer is Fort Worth, with an estimated population of 703,073 while the smallest cities 
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served by the route are Pauls Valley and Purcell, each with approximately 6,120 persons.  The 

total estimated population of cities served by the Heartland Flyer is 1,415,331. 

Table 3-2: Heartland Flyer Stations: Details 
Station 

(Population) 
Facility Type Parking Amenities 

Oklahoma City 
(551,789) 

• Former Santa Fe Depot
• Privately Owned 
• Attached Retail 

• On-Site 
• 47 Spaces 
• $6 Per Day 

• Unstaffed 
• Indoor Waiting Area 

Norman 
(106,957) 

• Former Santa Fe Depot
• City-Owned 
• Shared Space with 

Community Art Center

• Across Tracks 
• Adequate Spaces 
• Free 

• Unstaffed 
• Indoor Waiting Area 
• Bicycle Parking 

Purcell 
(6,129) 

• Facility Opened 2001 
• City-Owned 

• On-Site 
• 27 Spaces 
• Free 

• Unstaffed 
• Indoor Waiting Area 
• Local Transit Info 

Pauls Valley 
(6,121) 

• Facility Opened 2002 
• City-Owned 
• Adjacent to Former 

Santa Fe Depot 

• On-Site 
• 57 Spaces 
• Free 

• Unstaffed 
• Indoor Waiting Area 

Ardmore 
(24,810) 

• Former Santa Fe Depot
• Shared Space with 

Community Police and 
Main Street Coalition 

• On-Site 
• 48 Spaces 
• Free 

• Unstaffed 

Gainesville 
(16,452) 

• Former Santa Fe Depot
• Santa Fe Museum 

• On-Site 
• 15 Spaces 
• Free 

• Unstaffed 
• Local Transit 
• Trolley to Outlet Mall 

Fort Worth 
(703,073) 

• Fort Worth Intermodal
Transit Center 

• City-Owned 

• Adjacent 
• Surface Lots/On-

Street (Meter) 
• Parking Not 

Exclusive to Station

• Staffed Ticket Office 
• Indoor Waiting Area 
• Local Transit 
• Intercity Bus 
• Food Service 
• Rental Cars 

Source: TTI Researcher Observations/U.S. Census

 Stations along the Heartland Flyer route are either restored Santa Fe depots or recently 

constructed facilities.  Appendix A contains photos of each of the seven Heartland Flyer 

stations.  The distinctive southwestern-style architecture and décor of the traditional Santa Fe 

depots is evident at the restored stations in Oklahoma City, Norman, Ardmore, and Gainesville.  

Stations in Purcell and Pauls Valley were constructed in the early 2000s using funds provided by 

ODOT; the new Pauls Valley depot is adjacent to the former Santa Fe depot, which still bears 
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evidence of use during the Amtrak Lone Star era of the late 1970s.  The Fort Worth Intermodal 

Transit Center is an extensive facility that includes Amtrak, local commuter rail and bus transit, 

Greyhound intercity bus and rental car services.  Free parking is provided for passengers at all 

Heartland Flyer stations except for the endpoints in Oklahoma City and Fort Worth.  The station 

in Oklahoma City is privately owned; while parking at the station is generally available for 

Amtrak patrons, parking can be restricted if the station’s Great Hall has been reserved for an 

event.  Stations are unstaffed (except in Fort Worth); however, “train hosts” from advocacy 

groups provide travel assistance to passengers at stations along the route. 

Consist 

 The collection of rail vehicles (motive power and rolling stock) that comprise a train is 

known as the train’s consist.  The Heartland Flyer’s typical consist is a P42DC locomotive, two 

Superliner coach cars, one Superliner coach/café car, and a non-powered control unit (NPCU).  

Figure 3-3 shows a typical Heartland Flyer consist. 

 

Figure 3-3: Typical Heartland Flyer Consist (Researcher Photo) 

 The inclusion of the NPCU allows for bi-directional or “push-pull” configuration, which 

means that the Heartland Flyer does not need to be turned around and pointed in the opposite 

direction at each end of the route.  The following paragraphs describe additional details about 

each component of the Heartland Flyer consist. 

Motive Power 

 A General Electric P42DC Genesis Series I diesel-powered locomotive provides motive 

power for the Heartland Flyer.  Amtrak uses this locomotive on many of its routes across the 

country.  Figure 3-4 shows a typical P42DC locomotive used on the Heartland Flyer. 
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Figure 3-4: Typical P42DC Locomotive Used on Heartland Flyer (Researcher Photos) 

 The P42DC Genesis Series I diesel-powered locomotive was built by General Electric 

Corporation Transportation Division in Erie, Pennsylvania.  The locomotives used on the 

Heartland Flyer during the time of this study were constructed in late 1996 and early 1997, 

placing them at nearly 15 years in operation.  The P42DC locomotive has a maximum speed of 

110 miles per hour with 4,250 horsepower, although track geometries and signaling systems 

prevent the maximum speed from being achieved on most Amtrak routes. 

Non-Powered Control Unit 

 The Heartland Flyer is equipped with a non-powered control unit for push-pull 

operations.  The NPCU used on the Heartland Flyer and many other Amtrak routes equipped for 

push-pull operation is a former F40PH locomotive with the power element removed.  In place of 

the engine is an empty space for the as-needed storing of passenger baggage, accessible from a 

rolling door on the side of the unit.  Consequently, these units are also called cab-baggage or 

“cabbage” units.  Figure 3-5 shows a typical NPCU used on the Heartland Flyer. 

 

Figure 3-5: Typical NPCU Used on Heartland Flyer (Researcher Photos) 
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 On the Heartland Flyer, the NPCU faces north.  For the southbound run (morning #821), 

the engineer is located in the P42DC locomotive, operating in “pull” mode.  For the evening 

(#822) northbound run, the NPCU is used and the P42DC locomotive operates in “push” mode.  

In the summer months, a second P42DC may replace the NPCU to provide backup power for the 

train, in the event that one of the engines malfunctions. 

Rolling Stock 

 Rolling stock used on the Heartland Flyer includes the bi-level Superliner-series coach 

and coach/café cars.  Amtrak uses the bi-level Superliner-series rolling stock on most of 

Amtrak’s western routes and one route in the east (5).  The typical Heartland Flyer consist 

includes two coach cars and one coach/café car.  The coach/café car is generally located in the 

center of the train in order to minimize walking distance between the passenger seating and the 

café area, which is located on the lower level of the coach/café car.  Figure 3-6 shows interior 

and exterior images of the Superliner-series cars used on the Heartland Flyer.  The images in 

Figure 3-6 depict (clockwise from top left): upper-level seating area of Superliner-series coach 

car, lower-level seating area, passengers boarding a coach car at the Heartland Flyer stop in 

Norman, and the café area on the lower level of the coach/café car. 

 The coach cars contain 62 upper-level seats and 12 lower-level seats for a total seating 

capacity of 74 seats per car.  Seating is in a “two-by-two” configuration, with two adjoining seats 

on each side of the center aisle throughout the length of the car.  Lower-level seats are in 

compliance with Americans with Disabilities Act (ADA) accessibility guidelines and are also set 

aside for low-mobility passengers and their companions.  The coach/café cars contain 62 upper-

level seats, but no lower-level seating.  A typical Heartland Flyer consist containing two coach 

cars and a single coach-café car has a total seating capacity of 210 seats, of which 24 (11 

percent) are lower-level, ADA-accessible seating. 

 During peak travel periods (spring break and summer months), Amtrak adds an extra 

coach car to Heartland Flyer consist.  The extra coach (also known as the “relief” or “protect” 

coach) is typically a second coach/café, although the second café component is not used in this 

arrangement.  With the relief coach, the seating capacity increases to 272 persons.  The number 

of ADA-accessible seats (24) does not change with this configuration, although it is a lower 

percentage of the total available seats (9 percent).  The relief coach is also used in the consist 
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during non-peak times when the usual coach cars are removed for maintenance or inspection.  

Under this configuration, (one coach and two coach/café cars), the total seating capacity is 198 

with 12 lower-level seats (6 percent of the total seating capacity). 

 

Figure 3-6: Coach Cars Used on Heartland Flyer (Researcher Photos) 

 Several additional details of the Heartland Flyer coach cars are worth noting.  Since the 

train is operated in “push-pull” mode, the coach cars are equipped for bi-directional operation as 

well, to avoid having passengers sit facing opposite of the direction of travel for one of the runs.  

Each block of two seats is oriented to face the direction of the train’s travel either in Fort Worth 

during the day or overnight in Oklahoma City.  Also worth noting are the loading patterns of 

passengers onto the train in Oklahoma City or Fort Worth.  On-board staff generally try and load 

passengers at the start of the run based on the passengers’ final destination.  Passengers that 

depart the train at an intermediate station (called “shorts”) generally load into the same car while 

the rest of the passengers load into the remaining cars.  This allows the on-board staff to ensure 
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that the right passengers depart the train at the proper stations.  The practice of seating 

passengers according to destination is commonplace across the Amtrak system. 

 The Superliner-series coach/café cars have been a regular part of the consist since the 

Heartland Flyer’s inauguration in June 1999.  The Superliner-series coach cars, however, were 

incorporated into the consist on a regular basis starting in FFY 2008 (October 2007).  Prior to the 

use of Superliner coach cars, older Santa Fe Hi-Line coach cars were used on the route.  The 

Santa Fe Hi-Line cars used on the Heartland Flyer were inherited from the Santa Fe when 

Amtrak assumed the operation of all passenger routes in the country in May 1971.  The Hi-Line 

cars used on the Heartland Flyer were constructed in the mid-1950s; by contrast, the Superliner 

equipment used presently was delivered in the early 1980s (15).  While the Superliner and Hi-

Line coaches are similar, one key difference is in the height of the car above the tracks, with the 

Superliner equipment slightly taller than the Hi-Line equipment.  In photos of the consist taken 

before October 2007, one can identify the Hi-Line equipment by noting the elevation difference 

along the top edge between the Hi-Line coaches and the Superliner Coach/Café equipment. 

Equipment Maintenance 

 Researcher discussions with Amtrak staff in Fort Worth indicated that most of the routine 

maintenance for the Heartland Flyer can be performed at the Amtrak maintenance shop in Fort 

Worth.  This routine maintenance includes the required inspections of the locomotive, NPCU, 

and rolling stock.  If maintenance cannot be performed in Fort Worth, the impacted equipment is 

attached to the Texas Eagle and taken to Amtrak maintenance bases in Chicago or Los Angeles. 

Ticketing 

 The ticket price structure for the Heartland Flyer is based on the distance of travel and 

the time of ticket purchase relative to the date of travel (i.e., advance purchase).  Typical fares on 

the Heartland Flyer during the time of this study ranged from $5 to $8 between Oklahoma City 

and Norman to $25 to $42 between Oklahoma City and Fort Worth.  Several discounts are 

available that provide a reduced fare, both from Amtrak and special Heartland Flyer-only 

promotions.  Standard fare discounts offered by Amtrak include seniors (age 62 and over), 

children (age 2 through 15, under age 2 free), military personnel, organized groups, and other 

specified passenger types or affiliations (5).  One Heartland Flyer-only promotion that was in 
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effect during this research study was a special promotion, celebrating the Heartland Flyer’s tenth 

anniversary, which allowed passengers a 20 percent discount on the quoted fare (78). 

 One aspect of the ticketing arrangements that is unique to the Heartland Flyer (at the 

time of this writing) is worth discussing in greater detail.  As previously mentioned, all of the 

stations along the route except for Fort Worth are unstaffed, meaning that no ticket agents are 

available to sell tickets or conduct other business in Oklahoma City or intermediate stations.  

Additionally, no automatic ticket dispensing machines (commonplace in Amtrak stations across 

the country) are available in the Heartland Flyer stations except for Fort Worth. 

 Because passengers are not ticketed before boarding the train (except in Fort Worth), the 

Heartland Flyer on-board staff (conductor and assistant conductors) must pass through the train 

and sell tickets or collect money for tickets that were reserved in advance.  This is particularly an 

issue for the southbound train run (#821) because all passengers on that train board at stations 

with no ticketing capabilities.  Researcher observation and on-board staff reports suggest that on 

high-demand runs of train #821, the on-board staff can spend most of the trip’s four-plus hour 

duration completing ticket business in addition to their usual obligations to run the train safely.  

Since full ticketing facilities exist in Fort Worth, any ticket originating in Fort Worth that is 

purchased on-board is subject to a $9 penalty. 

Host Railroad 

 Nearly all Amtrak routes outside of the Northeast Corridor spine, including the Heartland 

Flyer, operate over tracks owned by freight railroad companies, known as host railroads.  

Amtrak’s access to freight railroad-owned infrastructure is guaranteed by the RPSA (7).  The 

BNSF Railway Company owns the entire 206-mile route traveled by the Heartland Flyer (5).  

BNSF Railway is the largest host railroad for Amtrak trains, hosting an estimated 6.69 million 

train-miles in FFY 2008 (6).  While Federal statute protects Amtrak’s access to BNSF trackage 

(and enforceable by STB action if necessary), Amtrak and the BNSF maintain an incentive 

agreement for the Heartland Flyer service.  The incentive agreement between BNSF and Amtrak 

for the Heartland Flyer is typical of incentive agreements in place with BNSF for other Amtrak 

routes, and is similar to Amtrak's older incentive agreements with other carriers.  Under the 

incentive agreement, BNSF is provided with a financial incentive if the Heartland Flyer operates 
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on-time (as defined in the incentive agreement) and pays a penalty if the Heartland Flyer is 

delayed due to action by BNSF.  BNSF has increased its focus on reducing delays on many 

routes, including on the Heartland Flyer, resulting in significant improvements in on-time 

performance.  The “Service Data” section of this chapter provides additional details regarding 

the train’s on-time performance. 

 The Heartland Flyer operates over BSNF Railway’s Texas Division.  Between Oklahoma 

City and Gainesville, the territory is a part of the Red Rock Subdivision.  South of Gainesville, 

the tracks are part of the Fort Worth Subdivision.  Freight activity over the BNSF Red Rock and 

Fort Worth Subdivisions averages approximately 22 trains per day.  Freight generally hauled by 

these trains includes (79): 

• Intermodal, auto, merchandise, and grain moving between the Pacific Northwest, 

California, Midwest, and Oklahoma, Texas, and the Gulf Coast; 

• Coal from the Power River Basin of Wyoming to electric utilities in South Texas; and 

• Grain and merchandise moving to and from Mexico. 

A centralized traffic control (CTC) signaling system controls the entire 206-mile route, which 

means that a central dispatching center controls all signals and switches along the route.  

Maximum allowable speeds for passenger trains on the route are 79 miles per hour in Oklahoma 

and 55 miles per hour in Texas.  Various locations along the route are subject to speed 

restrictions based on track geometry, passing clearance, or yard location.  The ambient air 

temperature can also create the need for a speed restriction.  Across both subdivisions, passenger 

trains may not exceed 60 miles per hour if the temperature is between 95 and 109 degrees 

Fahrenheit.  Over 110 degrees Fahrenheit, passenger trains may not exceed 40 miles per hour 

(80).  In January 2010, TxDOT was awarded a $4 million ARRA grant to upgrade equipment 

and signal timing at 15 crossings in the Fort Worth Subdivision (4).  Upon completion of the 

project, maximum allowable passenger train speeds will be increased to as much as 79 miles per 

hour, reducing the running time of the Heartland Flyer by nearly 17 minutes (79). 
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HEARTLAND FLYER SERVICE DATA 

 The following paragraphs provide data on the key performance measures of the 

Heartland Flyer service.  Measures reported include ridership and revenue, customer 

satisfaction, and on-time performance.  All measures, unless otherwise noted, are reported for the 

federal fiscal year (FFY), which runs from October 1 to September 30.  The most recent data are 

reported for FFY 2009, which ended on September 30, 2009. 

Ridership and Revenue 

 Table 3-3 shows the annual (FFY) ridership on the Heartland Flyer.  Since the inaugural 

run of the Heartland Flyer on June 14, 1999 (10 years, 3½ months), more than 

657,000 passengers have made trips on the service.  In FFY 2009, a total of 73,564 passengers 

rode on the Heartland Flyer, making the route the 17th-ranked state-supported route in the 

Amtrak system in terms of ridership (out of 19 routes).  FFY 2009 ridership was 9.1 percent less 

than the FFY 2008 total, consistent with an overall decrease in ridership across the Amtrak 

system (13).  Except for the spike in ridership during FFY 2008, ridership on the Heartland 

Flyer has grown consistently at approximately 8 percent annually since FFY 2003. 

Table 3-3: Heartland Flyer Ridership and Revenue, FFY 1999-2009 

Year (FFY) Ridership 
Revenue ($) 

Ticket Food & Beverage 
19991 26,832 532,985 37,098 
2000 65,529 1,213,228 171,409 
2001 57,799 1,069,520 118,150 
2002 52,584 903,402 111,020 
2003 46,592 756,268 124,540 
2004 54,403 900,980 111,033 
2005 66,968 1,187,567 135,098 
2006 64,078 1,174,234 128,905 
2007 68,245 1,260,566 155,518 
2008 80,892 1,682,089 198,744 
2009 73,564 1,592,434 152,312 
Total 657,486 12,273,273 1,443,827 

1FFY 1999 includes 3½ months; June 14 to September 30, 1999. 

Source: Oklahoma Department of Transportation 
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 Also reported in Table 3-3 is the annual revenue from Heartland Flyer passengers.  

Revenue is divided into two components: revenue from tickets and revenue from the sales of 

food and beverage in the café aboard the train.  Since 1999, ticket revenues have totaled more 

than $12.2 million and revenue from food and beverage sales has exceeded $1.4 million.  Not 

adjusting for inflation, the average price paid for a Heartland Flyer ticket is $18.67, although the 

average in FFY 2009 was nearly three dollars higher at $21.65.  The average Heartland Flyer 

passenger spends approximately $2 on food and beverage purchases while on-board the train. 

 Figure 3-7 displays the monthly variation of ridership on the Heartland Flyer.  The 

variation is reported with respect to the total average monthly ridership, which is normalized to a 

y-axis value of 1.0 and indicated by a solid horizontal line in the figure.  In Figure 3-7, the solid 

line represents the average monthly variation from average calculated with 10 full years of 

ridership data (120 total months between FFY 2000 and 2009).  The faded lines represent the 

monthly variation from average for each of the 10 years included in the 10-year monthly 

average. 

 

Figure 3-7: Heartland Flyer Monthly Ridership Variation against Average, FFY 2000-2009 
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 Examining the 10-year monthly average variation, several seasonal patterns are 

immediately evident.  Ridership during months when school is not in session (May, June, July, 

and August) is above average, with July ridership approximately 1.5 times average levels.  

Ridership is also above average in March, which corresponds to traditional spring break weeks.  

January, February, and September appear to be the lowest-demand months while ridership during 

the remaining months (April, October, November, and December) is approximately average.   

 Figure 3-8 displays the ridership variation by day of the week for the Heartland Flyer.  

Note that these data are for calendar year (CY) 2008 (January 1 to December 31).  Figure 3-8 

displays three lines, two for each train direction (#821 and #822) and a darker line for the total 

ridership for both directions together. 

 

Figure 3-8: Heartland Flyer Daily Ridership Variation, CY 2008 

 Examining the variation of Heartland Flyer ridership by day of the week, it is noted that 

the total ridership is highest on Saturday and lowest on Tuesday.  Other weekend days, Friday 

and Sunday, are also relatively high.  Between the two train directions, ridership on train #821 

(southbound) is highest on Friday and Saturday while the ridership on train #822 peaks on 

Sundays.  This likely reflects weekend travel on the Heartland Flyer, with departures spread 
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across Thursday, Friday, and Saturday all returning on Sundays.  Among Monday, Tuesday, and 

Wednesday, there appears to be very little difference between ridership on the two train runs. 

 Table 3-4 reports the total ridership activity at Heartland Flyer stations for FFY 2007, 

2008, and 2009.  Ridership activity at a given station consists of the count of passengers 

boarding trains at the station plus the count of passengers alighting trains at the station.  In 

FFY 2009, the busiest station for the Heartland Flyer was Fort Worth, with more than 

61,000 passengers boarding or alighting at the station.  This is not surprising as Fort Worth is the 

largest city served by the Heartland Flyer and also the point of connection to other services in 

the Amtrak nationwide passenger rail network.  The busiest station in Oklahoma is Oklahoma 

City, with more than 48,400 passengers served in FFY 2009.  Consistent with nationwide 

ridership trends, FFY 2009 ridership activity at Heartland Flyer stations were lower than FFY 

2008 except for in Ardmore, which increased 5.7 percent during FFY 2009. 

Table 3-4: Heartland Flyer Station Boardings and Alightings, FFY 2007-2009 

Station 
Ridership Percent Change 

FFY 2009 FFY 2008 FFY 2007 vs. FFY 2008 vs. FFY 2007
Oklahoma City 48,434 55,015 43,293 -12.0 +11.9 
Norman 12,573 13,414 11,033 -6.3 +14.0 
Purcell 2,073 2,086 2,801 -0.6 -26.0 
Pauls Valley 5,393 5,942 6,357 -9.2 -15.2 
Ardmore 9,094 8,607 9,642 5.7 -5.7 
Gainesville 8,108 9,249 9,589 -12.3 -15.4 
Fort Worth1 61,181 67,190 53,588 -8.9 +14.2 
1Only activity attributed to the Heartland Flyer; total activity in Fort Worth also includes Texas Eagle

Sources: Amtrak Government Affairs, Oklahoma and Texas State Fact Sheets 

 Activity at Purcell, Pauls Valley, and Gainesville was lower in FFY 2008 as well as 

FFY 2007, suggesting a general downward trend of demand at those stations.  Compared to 

FFY 2007, station activity at Oklahoma City, Norman, and Fort Worth increased in FFY 2009.  

Note that the station activity in Fort Worth reflects only Heartland Flyer passenger activity at the 

station; station activity in Fort Worth can also be attributed to the Texas Eagle.  Figures indicate 

that Heartland Flyer activity represents about 60 percent of the total activity in Fort Worth. 

 Among the 73,564 Heartland Flyer passengers in FFY 2009, Table 3-5 reports the five 

highest station-pairs by ridership.  Collectively, the five city pairs reported in Table 3-5 represent 

more than 80 percent of the total demand.  The city pair with the highest ridership, not 
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surprisingly, is Oklahoma City-Fort Worth, the route endpoints.  This city pair accounted for 

more than half of all passenger trips on the Heartland Flyer in FFY 2009. 

Table 3-5: Five Largest Heartland Flyer City Pairs by Ridership, FFY 2009 
City Pair Ridership % of Total 

Fort Worth-Oklahoma City     40,875  55.6 
Fort Worth-Norman      9,358  12.7 
Fort Worth-Ardmore      3,935  5.3 
Oklahoma City-Gainesville      3,292  4.5 
Fort Worth-Pauls Valley      2,586  3.5 
All Other City Pairs 13,518 18.4 
Source: TTI Analysis of ridership data provided by ODOT

Customer Satisfaction 

 Amtrak measures customer satisfaction on all its routes using a scoring system known as 

the CSI, which stands for Customer Satisfaction Index.  Amtrak measures CSI by using a mail-

based customer survey that rates the service during a specific trip.  Customers are asked to rate 

38 service elements on an 11-point scale (0 to 100 by 10).  Table 3-6 presents CSI scores for the 

Heartland Flyer and a comparison with other state-supported and short-distance routes for FFY 

2004 to FFY 2009. 

Table 3-6: Heartland Flyer CSI Scores, FFY 2004-2009 

Year (FFY) 
Average Overall CSI Score Percent Very Satisfied 

Heartland Flyer All Routes1 Heartland Flyer All Routes1 
2004 91 83 93 78 
2005 90 83 89 78 
2006 88 83 87 79 
2007 86 84 83 79 
2008 92 86 91 83 
2009 94 88 94 85 

1Composite group score for Amtrak State-Supported and Short-Distance Corridors 

Source: Amtrak 

 In Table 3-6, the “Average Overall CSI Score” is the average CSI rating across all 

38 survey items and the “Percent Very Satisfied” is the percentage of responses that are “very 

satisfied,” defined as scores of 80, 90, or 100 on a survey item.  Based on the Amtrak CSI 

measure, Heartland Flyer passengers are very satisfied with the level of service quality and other 

service elements on-board the train.  Scores on the Heartland Flyer are consistently higher than 
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the average scores for its peer group, other state-supported and other short-distance corridors.  In 

FFY 2009, the Heartland Flyer average overall CSI score and percent very satisfied ranked 

second among the 26 routes in this category. 

On-Time Performance 

 One measure of importance to the patronage of current intercity passenger rail service 

and the development of new markets for passenger rail is the on-time performance of intercity 

passenger rail routes.  Arguably, travel time reliability is likely a major determinant in travelers’ 

decision to use passenger rail for a trip.  Therefore, improving travel time reliability (i.e., 

consistent on-time performance) would likely increase ridership on a route.  Amtrak defines 

trains as “late” with performance thresholds according to the total endpoint-to-endpoint distance 

of a route, as follows:  

• Routes up to 250 miles: Arrival at endpoint more than 10 minutes behind schedule; 

• Routes between 251 and 350 miles: more than 15 minutes behind schedule; 

• Routes between 351 and 450 miles: more than 20 minutes behind schedule; 

• Routes between 451 and 550 miles: more than 25 minutes behind schedule; and 

• Routes above 551 miles: more than 30 minutes behind schedule. 

Amtrak reports that for FFY 2009, the on-time performance of the 206-mile Heartland Flyer was 

83.3 percent, which means that five out of every six Heartland Flyer trains arrived at the 

endpoint within 10 minutes of the scheduled time.  Figure 3-9 shows the monthly percent on-

time for the Heartland Flyer between January 2004 and the end of FFY 2009. 
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Figure 3-9: Heartland Flyer On-Time Performance and Delay Minutes 

 Amtrak also accounts for the causes of all minutes of delay of its trains and attributes 

them either to its own actions, actions of the host railroad, or other delays.  Delays attributed to 

Amtrak include delays for passengers or equipment maintenance.  Delays attributed to the host 

railroad include delays for slow orders, track or structures maintenance, or interference from 

freight train traffic.  Other delay minutes include weather-related delays or grade crossing 

accidents.  Figure 3-9 also reports total delay minutes for Heartland Flyer trains for each month 

between January 2004 and September 2009, graphed on the right vertical axis.  On-time 

performance and delay minutes were compiled from Amtrak monthly reports available on 

Amtrak’s website.  Delay minutes for June 2006 were not available.  The shapes of the time-

series lines in Figure 3-9 indicate a mirror-image relationship between on-time performance and 

delay.  It is not surprising that these variables would assume such a relationship.  During 

FFY 2009, Heartland Flyer trains were delayed a total of 23,420 minutes, which were attributed 

to three sources as follows: 

• Amtrak, 2,368 minutes (10.1 percent); 

• Host Railroad, 19,160 minutes (81.8 percent); and 
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• Other Delays, 1,892 (8.1 percent). 

The three longest delay causes in FFY 2009 attributed to Amtrak were the following: 

• Holds for passenger boarding, 645 minutes (27 percent); 

• Crew-related delays or delays in signal block, 469 minutes (20 percent); and  

• Engine failure, 430 minutes (18 percent). 

A majority of the delays attributed to the host railroad (BNSF Railway), and the largest single 

cause of Heartland Flyer delay for FFY 2009 was for slow orders, which accounted for 11,391 

delay minutes in FFY 2009 (60 percent of host railroad-attributed delays). Other substantial 

causes of delay minutes attributed to the host railroad included freight train interference, 3,834 

minutes (20 percent); and routing delays, 2,334 minutes (12 percent).  The percentage of total 

delay attributed to the host railroad, BNSF Railway, has improved from more than 90 percent in 

past years to slightly more than 80 percent in FFY 2009.  It is likely that this reduction is due, at 

least in part, to BNSF’s increased focus on reducing delays on many of the passenger rail routes 

that operate over its trackage.
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CHAPTER 4: DATA COLLECTION 

 The main objective of this study was to examine the role of state-supported passenger rail 

service in a short- to medium-distance intercity corridor and measure the benefits of providing 

the service.  In pursuit of this objective, the key task of the study was an on-board survey of 

Heartland Flyer passengers.  This chapter describes the data collection procedures in detail, 

including the design of the on-board survey instrument, the data collection process and results, 

and the data reduction process.  The chapter concludes with a discussion of the lessons learned 

from this on-board survey effort that can be applied by researchers or analysts when planning 

future on-board surveys of intercity passenger rail routes. 

SURVEY DEVELOPMENT 

 This section describes the development of the survey instrument used in the on-board 

survey of Heartland Flyer passengers in this study.  Reported are the concepts and 

considerations for the preliminary survey design, feedback provided by project stakeholders, and 

the study’s approval by the Texas A&M University Institutional Review Board. 

Preliminary Design  

 Chapter 2 of this report included a discussion on the design of on-board surveys for other 

intercity passenger rail routes.  Researchers used many of the lessons learned in the literature 

review and the analysis of past on-board surveys of state-supported intercity passenger rail routes 

to guide the design of the survey instrument and the development of the data collection 

procedures that were employed in this study. 

 In the initial stages of the survey instrument design, researchers decided that the survey 

for this study would be most effective if it were a maximum of two letter-size pages in length.  

This would allow for the survey to be no more than a single sheet of paper printed on both sides 

and would minimize the amount of burden on the respondent, in turn increasing participation in 

the study.  Another decision for the design of the survey was to utilize as many “closed” 

questions as possible.  These questions provide the respondent with a predetermined set of 

choices for each question and a check box or other space to indicate the selected choice.  Closed 
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questions also reduce respondent burden, which in turn improves the quantity and the quality of 

the survey response.  Using “closed” questions with specified answers also simplifies the 

analysis of survey data by greatly reducing the need to interpret the meaning and intent of written 

survey responses.  Survey items that were considered essential for inclusion in the survey 

instrument for this study included the following: 

• Introductory narrative explaining the purpose of the survey and project participants; 

• Boarding and alighting information: station, travel mode, time/distance; 

• Trip information: trip purpose, trip frequency, alternative travel mode; 

• Passenger demographics; and 

• Passenger comments area. 

The boarding and alighting station and travel mode questions were designed as closed questions 

while the time and distance items were left open to allow the respondent to write in the 

appropriate answer.  The purpose of including time and distance was to identify the market area 

for the service; that is to say, from how far away passengers travel to access the rail service. Both 

time and distance as a measure of market area were provided as options for passenger response 

as recommended in survey design literature (51).  Passenger demographic questions on the 

survey included passenger residential zip code, gender, age, employment status, travel party size 

(adults and children), household vehicles, and household income.  All demographics questions 

except for residential zip code and travel party size were closed questions.  The residential zip 

code question provided five boxes for the passenger to write in each number of the five-digit zip 

code separately.  At the bottom of the second page of the survey, a small space was provided for 

the passenger to write comments about the Heartland Flyer service.  Researcher contact 

information was also provided in the event that a respondent had any questions or wished to 

submit the survey form at a later time.  To aid in the accounting of survey forms during the data 

collection process and throughout the analysis, an index number was stamped on the upper right-

hand corner of both sides of the survey form. 

 After adding all the above “essential” items to the draft survey instrument, some 

additional space remained in the two-page layout.  Researchers considered several alternative 

questions pertinent to measuring the impacts of the rail service.  Questions on service changes or 
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amenities that could increase rail trip frequency were considered, but researchers determined that 

this type of question would be inefficient considering that the current service arrangement was 

sufficient enough for the passenger to ride the train (as it was an on-board survey).  Questions 

evaluating customer satisfaction with the Heartland Flyer on-board service and amenities were 

also considered, but Amtrak conducts its own customer service surveys on the route and 

including these questions on the survey for this study would add no new information.  

Researchers ultimately decided upon a question asking the respondent why he or she chose the 

Heartland Flyer for their trip and a question on passenger spending for purchases on their trip.  

Fourteen choices plus an “other” option were provided for the question on the passenger’s reason 

for choosing the train.  For the passenger spending question, five ranges were provided as 

choices and the question asked the passenger to consider only spending on lodging, meals, 

shopping, and entertainment during the trip.  This question was added to provide data to estimate 

the economic impact of the Heartland Flyer on the communities it serves. 

Stakeholder Input 

 Stakeholders for this study included Amtrak, ODOT, and TxDOT.  Preliminary input 

from stakeholders regarding the design of the on-board survey instrument was obtained at a 

project meeting on December 11, 2008, in Fort Worth (e-mail comments were solicited from 

TxDOT).  Based on the preliminary stakeholder input and the literature review/analysis, a draft 

survey was developed and submitted to stakeholders for review and comment.  Stakeholders 

provided feedback which resulted in several minor changes to the draft survey document, mostly 

in the form of clarification to the wording of questions regarding the passenger’s access and 

egress travel mode, trip purpose, alternative travel mode, and the reasons for choosing the 

Heartland Flyer for the trip.  TxDOT requested that the survey instrument include a gauge of 

passenger interest in a new station stop in Krum, Texas (near Denton); specifically, if the 

proposed station would increase ridership.  However, this question (and other questions on 

changes that could be made to increase ridership) was not included in the final survey for reasons 

that were discussed previously.  Finally, stakeholders reported that a vast majority of the 

ridership was English-speaking, and that the development of survey forms in other languages 

would not be necessary.  Appendix B contains a copy of the final survey form used in the data 

collection phase of this study. 
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 Stakeholders also provided guidance to the researchers on the data collection procedure.  

One proposal for the data collection procedure involved leaving a blank survey form and pencil 

on every seat of the train before passengers boarded, in an attempt to maximize the distribution 

of the survey to all eligible passengers.  However, Amtrak staff advised against this proposed 

method and advised that the researchers distribute the blank survey forms to the passengers 

personally.  Additionally, both Amtrak and ODOT advised the use of an opaque box with an 

opening in the top located in the café car for passengers to drop off completed survey forms.  

Amtrak management also allowed researchers to access the train at the same time as the on-

board staff (before passengers boarded), which would provide the researchers adequate time to 

prepare the data collection materials.  Subsequent sections of this chapter discuss additional 

Amtrak on-board staff involvement in the on-board passenger survey.  Amtrak also allowed 

researchers to utilize the crew hotel for overnight accommodations in Oklahoma City, including 

transfer between the station and the hotel.  As a final step, researchers received approval from 

Amtrak for the specific dates of the data collection, as Amtrak was also scheduling its own 

internal surveys of Heartland Flyer passengers during this time period. 

Institutional Review Board Approval 

 Since this research study involved interaction with human subjects, researchers were 

required to receive approval from the Texas A&M University Office of Research Compliance’s 

Institutional Review Board (IRB) before undertaking any data collection.  Researchers submitted 

an initial application to the IRB on March 12, 2009.  The IRB application included a detailed 

description of the proposed data collection procedure, a blank copy of the survey instrument, and 

letters of support for the study from Amtrak, ODOT, and TxDOT.  The IRB requested additional 

information and a revised application was submitted on March 26, 2009.  The IRB protocol 

(#2009-0199) was ruled “exempt from full IRB review” and approved on April 2, 2009.  The 

initial IRB application reported that approximately 1,200 subjects would participate in the study.  

When researchers scheduled the second round of data collection in June 2009, an amendment to 

the IRB protocol was necessary to increase the subject pool, as researchers anticipated that the 

original approved subject pool size would be exceeded with the second round of surveys.  

Researchers submitted an amendment to the IRB on June 22, 2009, requesting that the subject 
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pool be increased to 3,000.  The IRB approved the amendment request on June 25, 2009.  

Appendix C of this report contains full IRB approval documentation. 

DATA COLLECTION 

 The original project schedule provided for a single round of on-board surveys to be 

conducted in April 2009.  On-board surveys of Heartland Flyer passengers were conducted on 

both southbound (#821) and northbound (#822) runs starting on Wednesday, April 22, and 

ending on Sunday, April 26 (ten survey runs total).  In June 2009, researchers determined that 

sufficient funds remained in the project budget for a second round of data collection, which 

occurred starting on Wednesday, July 22, through Saturday, July 25, 2009 (seven survey runs 

total).  The months of the data collection correspond to the average (April) and the peak (July) 

travel seasons for the Heartland Flyer (see Figure 3-7).  Researchers designed the data collection 

to include Heartland Flyer runs on weekdays, Friday, and weekend days.  This was done to 

ensure that the passenger characteristics of the different day types would be included in the 

survey.  The following paragraphs describe in detail the data collection procedure.  This section 

also includes a summary of the data collection efforts and discussion of non-response. 

Data Collection Procedure 

 The procedure employed by the researchers to collect the on-board survey data was 

consistent for all surveyed runs.  Researchers boarded the train in advance of the passengers and 

were directed by the on-board staff to a location on the train to set up an “office” to store survey 

supplies and personal items.  Depending on the anticipated passenger counts for the specific day 

and run, the researchers were either seated in the rear of the train or on the unused coach car.  In 

July, researchers were seated in the unused café area on the lower level of the “protect” coach.  

Attire for the researchers included a collared shirt, slacks, comfortable shoes, and a name tag 

identifying the researcher’s affiliation with the Texas Transportation Institute.  Researchers used 

tool bags to carry supplies, reducing the number of items carried by hand.  In addition to the 

convenience, having the hands free allowed the researchers to balance and safely pass through 

the train on foot. 
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 Once the train had departed the originating station, researchers waited for the on-board 

staff to complete a small amount of business with the passengers before allowing the researchers 

to begin the survey distribution.  After receiving notification from the on-board crew, researchers 

passed through the train and asked each passenger who appeared to be 18 years of age or older if 

he or she wished to participate in the study.  If the passenger wished to participate, the researcher 

provided him or her with a blank survey form and a golf-sized pencil.  Some passengers elected 

to use their own writing utensil rather than the pencils provided.  After passing through the train 

once distributing surveys, researchers passed through again to collect completed surveys and 

answer questions from the passengers.  Completed surveys were placed in a manila-colored 

envelope if passed back to the researcher or deposited into the box in the café car by the 

respondent.  At intermediate stations, on-board staff informed researchers of where in the train 

newly boarded passengers were seated.  Surveys were offered to those individuals at that time.  

Passengers that were sleeping or on cell phones were not offered a survey.  At the end of each 

run, the box in the café car was emptied out and researchers passed through the train to pick up 

any surveys or pencils left in the seats. 

 Throughout the entire duration of the data collection effort, coordination between 

researchers and the Heartland Flyer on-board staff was extremely beneficial.  The on-board staff 

allowed researchers to board the train in Oklahoma City or Fort Worth before the passengers 

were allowed to board.  This allowed researchers to set up an “office” area to prepare survey 

materials and also to store extra supplies and personal items.  On-board staff also provided 

researchers with estimated passenger counts for the particular run, so as to prepare for the 

number of surveys to be distributed.  The on-board staff provided guidance to researchers on 

where passengers who had boarded at intermediate stations were seated, to avoid confusion as to 

which passengers had already been surveyed.  Finally, although it was not specifically requested 

by the researchers, the on-board staff would occasionally announce the presence of the 

researchers and the survey effort over the train’s public address system at the start of the run.  

Without the valuable assistance and support provided to the researchers by the on-board staff, the 

data collection phase of this study would undoubtedly have been much more difficult. 
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Summary of Data Collection 

 Tables 4-1 and 4-2 show the details of the two rounds of on-board survey data collection 

for April 2009 and July 2009, respectively.  Data reported in these tables include (for each run):  

• The total number of passengers; 

• The number of passengers ineligible for participation in the study; 

• The number of passengers who declined to participate in the study; 

• The number of blank survey forms distributed; and  

• The number of surveys returned to researchers with valid data. 

Also reported in Tables 4-1 and 4-2 are the totals of each of these measures for all southbound 

(#821) and northbound (#822), and the totals for all runs.  The percentage of passengers eligible 

for the study is equal to the total eligible divided by the total number of passengers on the run.  

The participation rate is equal to the number of valid surveys returned divided by the number of 

eligible passengers on the run. 

 In April, a total of 877 passengers boarded the Heartland Flyer during the ten data 

collection runs.  Of these, 570 passengers (65 percent) were eligible for the survey and a total of 

435 valid survey forms were returned.  In July, 1,161 passengers rode the Heartland Flyer during 

the seven data collection runs with 773 (67 percent) eligible.  In July, a total of 588 valid survey 

forms were returned to researchers.  For both April and July, the total participation rate was 

76 percent of those eligible.  Nearly all (more than 98 percent) of the surveys distributed to 

passengers were returned to the researchers.  In April, six surveys were excluded from the 

analysis (three un-returned and three returned substantially incomplete); in July, 12 surveys (five 

un-returned and seven substantially incomplete) were excluded. 
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Ineligible Passengers 

 Several groups of passengers were not eligible to participate in the research study.  

Passengers under age 18 (minors) were not surveyed as parental consent would have been 

necessary for their participation.  Some past studies had included passengers as young as 16 in 

their surveys (likely wanting to obtain a response from all of the train riders who might have 

access to an automobile), but the requirement for parental consent made including these 

passengers impractical for this study.  Passengers traveling as part of an organized group were 

also not included in the final study.  Researchers obtained some surveys of passengers from 

groups in April, but researchers decided to not include these data in the final analysis.  The 

decision to exclude data from groups was, in large part, due to the fact that these passengers did 

not choose to ride the train so much as they chose to participate with a group travel event that 

happened to include the train.  On April 25, a group of passengers on two of the runs that were 

participants in and support staff of a contest sponsored by ODOT as part of the celebration of the 

Heartland Flyer’s tenth anniversary in service were also not eligible.  Finally, researchers who 

were distributing and collecting surveys (one in April, two in July) were included in the 

passenger count but were obviously ineligible for the study. 

Influences on Survey Non-Participation 

 The participation rate of this study in both survey periods was 76 percent, meaning that 

76 percent of those passengers eligible to participate in the study returned a valid survey form to 

the researchers.  The causes of non-participation were not formally tabulated, but a majority of 

the non-participants consisted of those passengers that simply declined to participate in the study.  

One possible reason why passengers did not want to participate in the study was because they 

had already taken the survey once and did not want to bother taking it again.  This occurred 

frequently on the northbound run (#822) with passengers who were making day trips, having 

filled out the survey that morning.  In April, the participation rate for train #822 was nearly 

20 percentage points lower than #821.  However, in July, passengers on train #822 participated 

in the study at a slightly higher percentage than #821.  Other causes of non-participation include 

passengers that were sleeping, talking on a cell phone, or language barriers.  Table 4-3 shows the 

participation rate from this study compared with similar rates for other past studies.  In general, 

response rates for intercity passenger rail on-board surveys are high, likely due to the fact that 
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the passenger is “captive” on the train for a long enough period of time to complete the survey.  

The participation rate for this study appears to be approximately average among the studies 

identified that reported the information. 

Table 4-3: Participation Rates for Past On-Board Passenger Surveys 

Route Date 
Participation 

Rate (%) 
Source 

Hiawatha Service 1989 93 (24) 
Hiawatha Service 1991 87 (25) 
Capitol Corridor 2007 81 (34) 
San Diegans 1992 81 (33) 
Heartland Flyer 2009 76 N/A 
Capitol Corridor 2008 76 (35) 
Carolinian/Piedmont 2001 75 (22) 
Piedmont 1996 66 (21) 
Hiawatha Service 2005 62 (26) 
Keystone 1994 52 (20) 
Michigan Routes 2001 39 (28) 
Downeaster 2004 39 (19) 

 Some of the variation among studies in Table 4-3 can be attributed to the data collection 

design utilized by each study.  Specifically, the treatment of passengers on their second leg of a 

round-trip or multi-leg journey during the study period differed between certain studies.  The 

Capitol Corridor surveys, for example, did not survey the same passenger more than once a day 

(recalling this route has a lot of commuters); however, those passengers were not included in the 

denominator for the calculation of the participation rate.  The Keystone study included all 

passengers in the denominator for calculating participation rate but only asked passengers to 

complete the survey once, resulting in the low response rate.  All other studies in Table 4-3 asked 

all passengers to participate in the study and included all eligible passengers in the denominator 

for computing the reported participation rate.  In transportation surveys, researchers often use 

incentives to encourage members of the target population to participate in the survey, which in 

turn increases the participation rate.  Incentives could include monetary or in-kind compensation, 

or entry into a drawing for a prize.  None of the studies in Table 4-3 reported the use of an 

incentive to increase survey participation among rail passengers.  In this study, researchers 

considered the use of incentives to improve participation but ultimately none were used. 
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QUALITY CONTROL 

 After completing the on-board survey data collection, survey responses were keyed into a 

spreadsheet program to prepare for the analysis phase.  After completing the data input task, the 

next task was to perform a systematic quality control review of the raw data.  Three major 

sources of error in transportation surveys are non-response (i.e., non-participation), inaccurate 

reporting, and non-reporting (54).  The previous section discussed issues related to non-response 

in the survey of Heartland Flyer passengers in this study.  The following sections address the 

remaining two sources of error and the treatment of these errors, where appropriate.   

Inaccurate Reporting 

 The first source of error addressed in the quality control and cleaning process was 

inaccurate reporting.  Inaccurate reporting, also known as measurement bias, occurs when the 

analyst determines that a response provided to a survey question is incorrect, inaccurate, or 

incomplete (54).  It can also be described as the extent to which the respondent understood what 

was being asked in the question.  Inaccurate reporting can be attributed to either the design of the 

survey or question, or the passenger’s interpretation of either.  In the Heartland Flyer survey, 

sources of inaccurate reporting included “other” responses to survey questions, respondents that 

provided multiple responses where only one was requested, and other errors that occurred in the 

data set.  Inaccurate reporting can be mitigated by recoding or discarding survey responses from 

the analysis.  Recoding of survey responses is a serious matter, as the analyst must be certain that 

the recoding retains the respondent’s original intentions in the process. 

“Other” Responses 

 Several items on the survey instrument included the option for an “other” response, 

where the respondent could write in an answer if he or she felt like the choice set provided did 

not include their preferred choice.  These responses were reviewed to determine if any could be 

recoded to match one of the alternatives provided in the choice set for the question.  Table 4-4 

summarizes the treatment of these “other” responses in the data set.  The “# of Other” column 

reports how many “other” responses were obtained in each survey round; for example, for the 

access mode to station item, 15 respondents in April and 14 in July marked “other” and provided 

an answer.  This format is repeated in the “Recoded Values” column. 
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Table 4-4: Treatment of “Other” Responses in Data Set 

Survey Item 
# of Other 

(April/July) 
Recoded Values (April/July) 

Q2: Access Mode to Station 15/14 

• Drove and Parked at Station (6/11) 
• Dropped off by Private Vehicle (4/0) 
• Local Transit/Bus/Trolley (1/0) 
• Walked (1/0) 
• Connecting Amtrak Train/Bus (0/2) 
• Taxi/Shuttle (3/1) 

Q5: Egress Mode from Station 10/25 

• Ride in Vehicle Parked at Station (7/21) 
• Picked up by Private Vehicle (1/1) 
• Connecting Amtrak Train/Bus (1/1) 
• Intercity Bus (1/0) 
• Taxi/Shuttle (0/2) 

Q7: Trip Purpose 38/37 

• Visiting Family or Friends (5/3) 
• Going To/From University/College (1/0) 
• Going To/From Business Trip (2/1) 
• Leisure/Recreation (4/6) 
• Personal Business (8/13) 
• Vacation (0/1) 
• Retained Other (18/13) 

Q8: Alternative Travel Mode 13/11 

• Drive a Private Vehicle (2/1) 
• Passenger in a Private Vehicle (1/0) 
• Intercity Bus (4/7) 
• Would Not Make Trip (3/1) 
• Retained Other (3/2) 

Q11: Reason for Choosing 
Heartland Flyer for Trip 

102/185 

• Train Least Expensive (0/1) 
• Train More Comfortable (0/2) 
• On-Board Food/Drink (0/1) 
• No Vehicle Available (1/0) 
• No Other Reasonable Option (1/1) 
• Experience for Child/Grandchild (10/45) 
• First Time/Never Been (18/24) 
• Novelty of Train Travel (31/45) 
• Fun/Pleasure (22/45) 
• Retained Other (19/21) 

Q18: Employment Status 9/24 

• Employed Full-Time (5/13) 
• Employed Part-Time (1/0) 
• Unemployed (2/1) 
• Non-College Student (1/0) 
• Retained Other (0/10) 
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 For the access mode to station question, a majority of the “other” responses indicated the 

use of a rental car or that the parking was off-site.  These responses were recoded to “Drove and 

Parked at Station”; even though the respondents that reported off-site parking were correct in 

marking “other” for their answer to this question, it was recoded for the purposes of this analysis, 

which was not concerned with the location of parking.  A similar pattern was observed for the 

“other” responses to the egress travel mode question.  Many of the “other” responses to the trip 

purpose question were unable to be recoded; these responses included trips for “going home,” 

relocating, transfer to the airport in Dallas, and BNSF Railway employee deadhead.  In July, 

passengers traveling to a religious convention in Fort Worth marked “other” as their trip purpose, 

but these were recoded to “personal business” for the analysis.  For the alternative travel mode 

question, respondents tended to mark “other” and report “Greyhound” in the “please specify” 

line even though the choice set included “Intercity Bus” as an option.  On the “Reasons for 

Choosing the Heartland Flyer for Trip” question, many of the “other” responses were similar 

enough that researchers created four new response categories and reclassified the responses 

accordingly.  For this question, “Other” was also retained as a valid response.  For employment 

status, a majority of the “other” respondents indicated that they were self-employed, which was 

recoded to “employed full-time” for this analysis. 

Multiple Responses 

 Some responses in the data set included multiple responses to questions that were 

designed for only one response.  The treatment of multiple responses is less straightforward than 

some of the other corrections made in the quality control process, as it is difficult to identify the 

“primary” response from multiple responses.  Table 4-5 shows the treatment of multiple 

responses in the Heartland Flyer data set.  
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Table 4-5: Treatment of Multiple Responses in Data Set 

Survey Item 
# of Multiple 

Responses 
(April/July) 

Recoded Values (April/July) 

Q2: Access Mode to Station 4/4 

• Drove and Parked at Station (0/1) 
• Commuter Train (0/2) 
• Walked (1/0) 
• Taxi/Shuttle (1/0) 
• Retained Multiple Response (2/1) 

Q5: Egress Mode from Station 8/3 

• Local Transit Bus/Van/Trolley (3/1) 
• Commuter Train (0/2) 
• Walk (2/0) 
• Taxi/Shuttle (2/0) 
• Retained Multiple Response (1/0) 

Q7: Trip Purpose 34/51 

• Leisure/Recreation (1/0) 
• Personal Business (2/0) 
• Shopping (0/1) 
• Other (2/0) 
• Retained Multiple Responses (29/50) 

Q8: Alternative Travel Mode 15/23 • Retained Multiple Responses (15/23) 
Q11: Reason for Choosing 
Heartland Flyer for Trip 

27/23 • Retained Multiple Responses (27/23) 

Q18: Employment Status 6/25 
• Retired (2/0) 
• Retained Multiple Responses (4/25) 

 For access and egress modes of travel, researchers identified the primary mode of travel 

based on the multiple responses given in tandem with other information on the survey form; for 

example, if a respondent that was going to Fort Worth marked commuter train, local transit, and 

walked, researchers concluded that person was using a commuter train to go to Dallas first, then 

the other modes.  For other questions, such as trip purpose, alternative travel mode, and reasons 

for choosing the Heartland Flyer, the recoding of multiple responses was quite difficult. 

Additional Corrections 

 In addition to the corrections for “other” and multiple responses in the data set, several 

other opportunities existed throughout the data set to reduce inaccuracy error.  Two issues in 

particular, one related to the passenger rail trip frequency and the other related to the passenger 

boarding and alighting station, offer interesting lessons that can be applied by researchers or 

analysts to future on-board surveys of intercity passenger rail routes. 
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 One question on the survey asked the respondent how many trips he or she had made on 

the Heartland Flyer in the past 12 months, including the one they were on at the time of the 

survey.  Some respondents (25 in April, 39 in July) did not provide a response to this question 

but a substantial number (10 in April, 23 in July) of these did indicate somewhere on the form 

that the trip was their first on the Heartland Flyer (i.e., no previous trips in 12 months).  This 

was an obvious misunderstanding of the question on the part of the respondent as the minimum 

answer would be one trip if answered properly.  Respondents that indicated the current trip was 

their first trip were recoded into the first choice “1 to 4 Trips,” the proper response to the 

question as designed.   

 From the review of past studies, there was some indication that a number of surveys 

would be returned with the same response marked for boarding station and alighting station.  

This issue stems from the survey form requesting that the passenger provide responses about the 

current one-way trip segment, but passengers instead responding about the entire trip tour.  In the 

case of this study, for example, a passenger making a one-day round-trip from Norman to 

Gainesville might indicate “Norman” as both the boarding and alighting station, which would be 

incorrect based on how the survey form was designed.  General concerns in the study design for 

on-board surveys regarding this issue in the urban transit context are noted in the literature (51).  

This was an issue for 12 surveys in April and 28 surveys in July.   Researchers utilized two 

sources of information to resolve this issue: the conductor origin-destination matrix and adjacent 

survey data.  Also, researchers assumed that the station reported on the survey form was valid for 

at least one of the trip ends.  The conductor’s passenger origin-destination matrix showed a total 

count of all passengers traveling between each station pair.  Continuing the example from above, 

if the matrix indicated that all the passengers boarding in Gainesville on train #822 were 

traveling to Norman, researchers assumed that the boarding station for the erroneous survey 

record was Gainesville and was recoded accordingly.  The passenger loading procedures used by 

the Amtrak on-board staff (described in Chapter 3) resulted in passengers boarding at a particular 

station being seated in close proximity.  Since the survey forms were individually numbered, 

there was a high probability that sequentially numbered survey forms were distributed to 

passengers boarding at the same station.  Consequently, boarding station information from 

survey records adjacent to the erroneous record was also utilized by researchers to rectify these 

issues.  A great majority of survey records with this particular issue were from train #822, the 
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northbound train, suggesting that many of these errors were from passengers making a round-trip 

on the Heartland Flyer (i.e., two one-way trip segments).  Using two approaches, researchers 

were able to resolve this issue for all affected survey records except for one from the April data 

set.  Additional corrections to the data set were made as follows: 

• Station Not Valid: Some respondents marked a boarding or alighting station that was not 

valid (i.e., Oklahoma City as an alighting station for #821), or left one of the station 

questions blank.  This was an issue for 11 surveys in April and 13 surveys in July.  

Resolution of this issue was handled using the passenger origin-destination matrix or 

adjacent survey information as described above. 

• Number in Party: In April, one respondent indicated that their party contained 18 adults 

and 61 children.  In July, one respondent indicated that their party contained 25 adults.  

Researchers were not able to confirm travel parties of this size from observation or other 

survey records, and recoded these records to “no response” so as to avoid skewing the 

analysis results. 

Additional Measurement Error 

 Some errors in the data set could not be mitigated using a logical process that would have 

preserved the original intent of the respondent.  One example of this was the “Number of Adults 

in Party” question.  This question asked the respondent to report the number of adults in their 

travel party, including themselves. There were, however, numerous instances (22 in April and 44 

in July) where the respondent wrote “zero” for the number of adults.  Clearly, this is an invalid 

response as there must be at least one adult in the party to participate in the survey.  However, 

researchers could not assume that these were all equal to one adult as there may have been more 

adults in the party.  Since it was not known for sure, researchers discarded these responses. 

External Factors 

 With any transportation survey there is a great potential for external influences upon the 

study, providing additional sources of bias that are difficult to address in the study design and the 

resulting analysis.  One external factor that could have impacted the study response was the on-

time performance of the train during the study periods.  If the train were running late, responses 

may be biased against the rail service (for example in reasons why the train was selected for the 
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trip).  However, researchers determined that this had a minimal impact as the train was late only 

twice during the entire duration of the study; furthermore, most surveys were completed during 

the initial stages of the ride when the train was generally running on-time.  A related external 

factor that could have affected survey response was the attitude toward and treatment of 

passengers by the on-board staff.  Poor service (either real or perceived), could have two impacts 

on the study, either biasing the results against the rail service or perhaps compelling a passenger 

to participate in the study under the premise that participation in the survey would provide an 

opportunity to voice displeasure with the service.  However, being that the Heartland Flyer 

consistently scores very high in the Amtrak Customer Satisfaction Index (see Table 3-6), this 

was not likely an issue for this study either.  A final external factor that was also not observed in 

this study but could potentially be an issue for on-board surveys of any intercity passenger rail 

route is the influence of rail advocacy groups to “stack” the survey or influence respondents to 

provide pro-passenger rail answers. 

Non-Reporting Error 

 After the inaccurate responses were reviewed and revised as appropriate, the second 

source of error, non-reporting error, was examined.  A non-reporting error occurs when a survey 

form is returned with valid answers to one or more questions not provided (54).  One instance of 

non-reporting in this survey occurred when respondents simply neglected to complete the reverse 

side of the survey.  This happened on four surveys in April and nine surveys in July.  It is 

impossible to tell from the data whether the reverse was omitted on purpose or the respondent 

simply did not see the note at the bottom of the front page informing them that there was a 

reverse side to the survey form.  One measure of effectiveness for non-response is the per-item 

response rate for the survey, defined as the percent of responses for a particular item that are 

valid for the analysis.  Table 4-6 compares the per-item response rate for the Heartland Flyer 

survey data for the raw data set and the final data set after the quality control process. 

 In the context of item non-response, several survey items listed in Table 4-6 are worth 

mentioning.  First, the total per-item response rate across all items was exceptional.  If 

researchers had used these data in raw form with no quality control process, nearly 90 percent of 

all survey items would have been accurate and suitable for analysis.  The quality control and 
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error cleaning used in this study appeared to increase the total per-item response rate by about 

two percentage points during both study periods.  Second, the per-item response rate for most 

survey items (14 out of 23 in total) could not be improved from their original rates.  The review 

and cleaning discussed in prior sections only addressed a few items on the survey, yet these 

items were important.   

Table 4-6: Comparison of Per-Item Percent Response Rate, Raw and Final Data Sets 

Survey Item 
April (435 Surveys) July (588 Surveys) 
Raw Final Raw Final 

Boarding Station 96 100 94 100 
Access Travel Mode 95 99 96 99 
Access Time 94 94 94 94 
Access Miles 43 43 38 38 
Alighting Station 97 100 98 100 
Egress Travel Mode 94 98 94 99 
Egress Time 89 89 89 89 
Egress Miles 27 27 25 25 
Trip Purpose 83 88 85 89 
Alternative Travel Mode 93 95 94 95 
Round-Trip Today 98 98 98 98 
Trip Frequency 94 97 93 97 
Reasons for Choosing Rail 72 91 65 93 
Nights Away from Home 93 93 94 94 
Spending on Trip 98 98 92 92 
Residential Zip Code 97 97 96 96 
Gender 98 98 97 97 
Age Group 98 98 97 97 
Party Size-Adults 89 89 86 86 
Party Size-Children 94 94 94 94 
Employment Status 95 97 89 92 
Household Vehicles 98 98 95 95 
Household Income 89 89 85 85 
All Survey Items 88 90 87 89 

The following items had a response rate of less than 90 percent after the quality control: 

• Access/Egress Miles: These items had the lowest response of all the items on the survey, 

with response rates for access miles around 40 percent and egress miles less than 

30 percent.  This was not a major issue as the survey did not specifically request the 

number of miles be reported; rather, it was given as an alternative to travel time for 
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reporting how far passengers were from the train.  If the access and egress miles items are 

not considered, the total per-item response was above 90 percent for both study periods. 

• Egress Time: Non-response for this item was likely due to the respondent not having a 

clear idea of an answer, either because they did not know (i.e., going to visit a friend and 

do not know the area well enough to estimate) or there were no set destinations (i.e., just 

going to walk around downtown Fort Worth). 

• Trip Purpose: Non-response for this item was not an issue so much as there were many 

surveys returned with multiple responses that researchers could not interpret into a single 

response.  As a result, less than 90 percent of the surveys had a valid response. 

• Household Income: Non-response on this item was expected as some respondents are not 

comfortable telling researchers (or anyone else) about their household income.  The 

response rate for this item in this survey was actually higher than researchers expected. 

DISCUSSION AND LESSONS LEARNED 

 The data collection procedures used in this study, from the design of the survey through 

the data collection and reduction processes, revealed some valuable lessons learned that can be 

applied by researchers or analysts when planning future on-board surveys of intercity passenger 

rail routes.  

 In the survey design process, researchers developed as many questions as possible as 

“closed” questions, or questions with a defined set of answers from which to choose.  This was 

important because having closed questions reduced respondent burden (which increased 

response) and also aided the quality control process by eliminating the need to interpret the 

meaning of responses provided to “open” questions.  Another design element that provided a 

great deal of benefits in all subsequent study phases was the inclusion of an index number on 

each survey form before it was distributed to passengers.  During the data collection, the index 

number was relied upon to identify survey forms that had been distributed but not returned to the 

researchers.  During the quality control phase, researchers used the index number to identify 

missing information based on the information provided in adjacent surveys. 
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 During the data collection process, support provided by the Amtrak on-board staff was 

invaluable to the researchers.  From boarding the train before the rest of the passengers to 

providing information about passenger location in the train to providing the origin-destination 

matrix to the researchers, the support provided by the Heartland Flyer on-board staff made the 

data collection process go much smoother.  The use of an opaque box in the café car for 

passengers to deposit completed surveys was recommended by project stakeholders but only 

used by about 3 percent of the total respondents.  The response rate for survey items was 

excellent—near 90 percent during both April and July.  The data cleaning process described 

identified several opportunities to reduce the error in the data set, improving the per-item 

response rate by two percentage points. 
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CHAPTER 5: DATA ANALYSIS 

 This chapter reports the key findings of the analysis of data obtained from the on-board 

survey of Heartland Flyer passengers.  Provided is a brief discussion of the statistical methods 

used by researchers in this analysis.  The analysis is divided into four components.  The first two 

components, travel characteristics and passenger characteristics, summarize basic findings of the 

survey questions.  The second two components, mobility impacts and economic impacts, delve 

further into the data set to measure the impacts of the Heartland Flyer service through a more 

detailed examination of the interrelationships between survey items. 

STATISICAL CONSIDERATIONS 

 In the design of an on-board survey for intercity passenger rail, an important 

consideration is the development of a formal sampling plan to select passengers for participation 

in the study.  There are three main reasons to employ a formal sampling plan in a study of this 

nature.  First, a formal sampling design may allow the analyst to take fewer observations (i.e., 

passenger surveys) than originally expected, which reduces study cost.  Second, equations for 

computing the variance of an estimator from a particular sampling plan can be utilized to report 

the precision of any estimates developed from the sample.  Finally, the sample variances can be 

used to draw inferences about the larger population of rail passengers. 

 Several common sampling procedures are available when planning a data collection 

project such as an on-board survey of intercity rail passengers.  These procedures include simple 

random sampling, stratified random sampling, and cluster sampling (53).  These procedures are 

used to select a sampling unit from the target population for participation.  In the case of this 

study, the target population was all Heartland Flyer passengers and the sampling unit was an 

individual passenger.  Under simple random sampling, each sampling unit has an equal chance of 

being included in the sampled population (group of sampling units included in study).  A random 

number generator, for example, might be used to select a sample of a desired size from the 

population.  Since a sampling frame (i.e., a list of passengers) is not available or known before 

the start of the data collection, equal probabilities of each passenger being selected for 

participation in the study cannot be guaranteed, thus limiting the use of a simple random 
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sampling technique.  A more efficient approach for the intercity rail passenger on-board survey 

is to use a stratified random sample or a cluster sample approach.  Both approaches divide the 

population into smaller groups for the selection of sampling units.  In the intercity passenger rail 

application, the smaller groups might be individual train runs during the day (for example, #821 

and #822 for the Heartland Flyer might be considered separate groups).  Under stratified random 

sampling, individual strata (train runs) would be selected for study and a simple random sample 

of units from within each strata is considered.  For cluster sampling, a simple random sample of 

the smaller units (train runs) is made and all sampling units within a cluster are observed.  A 

robust sampling strategy for an on-board survey of intercity rail passengers would likely 

resemble a multi-stage cluster sample, where a formal process would be employed to randomly 

select individual train runs for study and the survey distributed to all eligible passengers on those 

trains.  While this approach would not require a complete sampling frame, a multi-stage cluster 

sample would still be problematic as the resource efficiencies realized without a formal plan 

(most notably, conducting on-board surveys on consecutive days) would likely be lost.   

 The tradeoffs between these efficiencies and the precision that is gained with a formal 

sampling plan do not appear to have been an issue for past on-board passenger surveys, as none 

of the surveys reviewed in this study reported using a formal sampling plan.  In this study, 

researchers employed no simple random sampling procedures to select either the train runs to 

survey (cluster sample) or passengers to sample from an individual train run (stratified random 

sampling).  Rather, researchers selected train runs in this study from within a particular month 

(April for average season, July for peak season) based on other factors such as the presence of 

holiday weekends (and the researchers’ availability).  Within each train run, all passengers aged 

18 and over that were not part of a group were asked to participate in the research study.  While 

it is likely that the analysis methods for stratified random sampling or cluster sampling could 

have been used to approximate the variance of any estimators developed from the Heartland 

Flyer on-board passenger survey data set, the absence of the random sampling component of 

each of these sampling strategies (an underlying assumption) would result in erroneous variance 

estimates being reported.  Consequently, the analysis reports no variances for the estimators so as 

to avoid giving the perception that a certain level of precision exists in the estimates. 

 All of the analysis findings summarized in this chapter are reported as a percentage of the 

total sample, computed by dividing the total number of samples in a particular category of a 
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survey item by the total number of valid samples for that survey item.  Responses of “other,” 

multiple responses, and non-response were considered not valid for the analysis and not included 

in the computations.  Categories were generally defined by the choice set in the survey for each 

survey item.  For open questions, researchers grouped the responses into categories based on 

logical break-points for the analysis.  Access and egress time and distance were assigned ranges.  

Residential zip codes were classified as being in Oklahoma, Texas, or other based on the 

response.  The number of adults and children in the travel party were assigned categories for 

integer responses up to five adults and three children, with a final category for each being any 

responses greater than those values. 

 The final statistical consideration for this analysis is the treatment of bias in the sample 

set.  Bias refers to the difference between the characteristics of the sample and the characteristics 

of the population.  Some issues with bias can be addressed using the stratified random sampling 

or cluster sampling schemes discussed previously; however, since this study did not formally 

employ either of these strategies, the possible bias can only be identified and included in the 

context of the study findings.  To examine possible bias in the data set, passenger counts by day 

of the week for calendar year (CY) 2008 were summarized and compared with the sample 

obtained during each survey period.  Table 5-1 shows the percentage of passengers for each train 

run by weekday and weekend, compared to the CY 2008 total passenger activity. 

Table 5-1: Comparison of Survey Sample Size to CY 2008 Passenger Activity (Percent) 
Time Period Train # April 2009 July 2009 CY 2008 

Weekday (Monday-Friday) 
821 56 44 56 
822 44 56 44 

Weekend (Saturday-Sunday) 
821 58 59 50 
822 42 41 50 

Total 
821 57 49 54 
822 43 51 46 

Source: TTI Analysis of ridership data provided by ODOT

 Comparison between the sample sizes obtained in this survey and CY 2008 passenger 

counts indicates that a small amount of bias may be present in the data set.  In April, the 

weekday surveys were approximately representative of CY 2008 while train #821 was slightly 

over-represented in the sample.  In July, train #822 was over-represented for weekday trips but 

under-represented for weekend trips.  These differences were not a cause for concern for this 
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analysis, as the sample appears to reasonably approximate the ridership patterns for the 

Heartland Flyer in CY 2008.  It should be noted that the CY 2008 passenger totals include 

children and organized groups, two passenger segments that were excluded from this analysis. 

TRAVEL CHARACTERISTICS 

 Travel characteristics examined in this analysis included Heartland Flyer passenger 

boarding and alighting station, mode of travel to and from stations, travel time and distance to 

and from stations, trip purpose, and alternative travel mode. 

Boarding and Alighting Station 

 Table 5-2 shows the percentage of passengers boarding and alighting at each station 

along the Heartland Flyer route, plus the percentage of total activity at each station.  A majority 

of the passenger activity on the Heartland Flyer occurs at the route’s endpoints of Oklahoma 

City and Fort Worth.  At least three out of every four Heartland Flyer passengers surveyed were 

boarding or alighting at one of the endpoints.  This is not surprising as these are the two largest 

population centers along the route as well.  Fort Worth was generally busier than Oklahoma City 

across the study periods.   Among the intermediate stations, traffic in Norman was slightly higher 

in July while Ardmore and Gainesville were more active in April.  Given that Norman is home to 

the University of Oklahoma, researchers expected more activity in April than in July, 

considering the school calendar.  However, this difference in traffic was not observed. 

Table 5-2: Passenger Boarding and Alighting Station, Percent of All Trips 

Station 
April July 

Boarding 
(434) 

Alighting
(435) 

Total 
(869) 

Boarding 
(588) 

Alighting 
(588) 

Total 
(1,176)

Oklahoma City 37 25 31 32 32 32 
Norman 9 10 9 10 12 11 
Purcell 1 1 1 1 1 1 
Pauls Valley 3 2 2 2 4 3 
Ardmore 8 9 8 5 3 4 
Gainesville 5 6 6 3 4 4 
Fort Worth 38 48 43 47 43 45 
Note: Sample size shown in parenthesis.  Columns may not sum to 100 percent due to rounding. 
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 Comparing the total column in Table 5-2 with the percentage distribution of FFY 2009 

station activity reported in Table 3-4 indicates how the sample in this survey differs from the 

actual passenger traffic levels.  The distribution of passenger boardings and alightings from both 

survey periods was approximately equal to the distribution of passenger activity in FFY 2009, 

with a deviation of three percentage points or less.  Passenger activity at Ardmore was over-

represented in the sample in April while activity in Norman and Fort Worth was over-

represented in July.  Passenger activity at Pauls Valley was under-represented in April while 

Ardmore and Gainesville were under-represented in July.  

Travel Mode To/From Rail Station 

 Table 5-3 reports the modes of travel used by Heartland Flyer passengers to access the 

boarding station and travel from the train to their final destination.  The reader can interpret the 

values reported in Table 5-3 (and subsequent tables with similar format) as follows: using the top 

left cell of results, in April 2009, 31 percent of Heartland Flyer passengers accessed the train by 

driving and parking at or near the station and 20 percent of passengers traveled from the train to 

their final destination as a driver of a vehicle parked at the alighting station. 

Table 5-3: Passenger Travel Mode To/From Rail Station, Percent of All Trips 

Travel Mode 
April (To/From) 

(432/428) 
July (To/From) 

(584/582) 
Drove and Parked at Station 31/20 32/22 
Rode with Someone Who Parked at Station 9/11 9/10 
Dropped Off/Picked Up by Private Vehicle 37/35 36/38 
Local Transit Bus/Van/Trolley 3/6 4/6 
Commuter Train 2/3 2/2 
Connecting Amtrak Train/Bus 6/8 11/5 
Intercity Bus 0/0 0/0 
Walked 6/6 2/8 
Bicycle 0/0 0/0 
Taxi/Shuttle 6/11 4/9 
Note: Sample size shown in parenthesis.  Columns may not sum to 100 percent due to rounding. 

 Most Heartland Flyer passengers accessed the rail service in some sort of automobile, 

either as a driver or a passenger of a vehicle that parked at the station or a passenger being 

dropped off or picked up at the station.  Collectively, these three modes accounted for at least 

two-thirds of the passengers’ travel to or from the rail station during both study periods.  As a 
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travel mode from the alighting station to the passenger’s final destination, taxi or other type of 

shuttle service also captured a substantial proportion of trips.  Non-motorized travel modes 

accounted for a relatively small share of these trips.  Figures also show that for most travel 

modes, the split between access mode to the station and egress mode to the final destination did 

not vary between April and July.  A substantially higher percentage of travelers accessed the 

Heartland Flyer via a connecting Amtrak service in July than in April, possibly reflecting 

longer-distance vacations or other travel during the peak season. 

 Table 5-4 displays a more detailed breakdown of passenger travel mode to and from the 

station, given by train number.  Considering each train separately reveals some interesting results 

otherwise diluted by the combined percentages.  For example, there was a wide discrepancy 

between the percentage of travelers driving to and from the station, with a much higher 

proportion of passengers driving to train #821 and from #822 than the reverse.  The proportion of 

passengers traveling from the train to their final destination via local transit was also higher for 

train #821 than #822.  Finally, there was a wide gap between the proportion of travelers on train 

#821 and #822 that connected to the Heartland Flyer via other Amtrak services.  Passengers 

tended to connect from train #821 to other services and to #822 from these services, likely in 

Fort Worth.  Use of a taxi or shuttle service was higher as an egress travel mode for train #821. 

Table 5-4: Passenger Travel Mode To/From Rail Station, Percent by Train Number 

Travel Mode 

#821 (South) #822 (North) 
April 

(To/From) 
(245/243) 

July 
(To/From) 
(285/282) 

April 
(To/From) 
(187/185) 

July 
(To/From) 
(299/300) 

Drove and Parked at Station 41/10 49/14 17/32 15/30 
Rode with Someone 9/8 7/7 10/15 10/12 
Dropped Off/Picked Up  39/30 36/28 34/42 35/47 
Local Transit Bus/Van/Trolley 1/10 3/12 6/1 6/1 
Commuter Train 0/5 0/4 4/0 4/0 
Connecting Amtrak Train/Bus 0/14 0/11 14/1 21/0 
Intercity Bus 0/0 0/0 1/1 1/0 
Walked 2/9 1/12 12/1 3/4 
Bicycle 0/0 0/0 0/1 0/0 
Taxi/Shuttle 8/14 4/12 3/8 6/5 
Note: Sample size shown in parenthesis.  Columns may not sum to 100 percent due to rounding. 
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 Tables 5-5 and 5-6 display another detailed examination of the passenger access and 

egress mode data, broken out by station, for April and July, respectively.   Mode splits by station 

were generally consistent with the overall mode split and also reflected the number of available 

modes at each station.  Tables 5-5 and 5-6 also indicate that the percentage of passenger pick-up 

and drop-off was highest in Oklahoma City.  Researchers attributed this finding in part to the fact 

that there was a charge for parking at the Oklahoma City station.  Also, a majority of the parking 

around the Fort Worth Intermodal Transit Center was pay parking as well.  Passengers using 

connecting Amtrak services primarily connected with these services in Fort Worth, although 

there were a small number of passengers that reported using the Amtrak thruway bus connection 

in Oklahoma City.  The relatively high proportion of passengers using local transit in Gainesville 

is likely an indication of passengers who utilized the trolley service that connected passengers at 

the Gainesville station with the local outlet mall. 
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Heartland Flyer Market Area 

 Researchers estimated the market area of the Heartland Flyer, that is to say, the area 

from which potential passengers are drawn, from the survey data using both time and distance.  

Table 5-7 displays the distribution of reported travel time for Heartland Flyer passengers to 

access the boarding station and travel from the train to their final destination. 

Table 5-7: Passenger Travel Time To/From Rail Station, Percent of All Trips 

Travel Time 
April (To/From) 

(408/387) 
July (To/From) 

(553/523) 
10 Minutes or Less 23/16 18/15 
11 to 20 Minutes 29/24 23/24 
21 to 30 Minutes 14/16 19/16 
31 to 45 Minutes 6/6 9/12 
46 to 60 Minutes 7/9 7/6 
61 to 90 Minutes (1-1.5 Hours) 6/5 8/5 
91 to 120 Minutes (1.5-2 Hours) 5/5 5/4 
121 to 180 Minutes (2-3 Hours) 3/5 3/4 
181 to 240 Minutes (3-4 Hours) 3/8 3/6 
241 Minutes or More (4 Hours+) 5/6 6/8 
Note: Sample size shown in parenthesis.  Columns may not sum to 100 percent due to rounding. 

 For a majority of passengers, access time to the Heartland Flyer and estimated travel 

time from the alighting station to the final destination was less than 30 minutes.  The median 

access time was approximately 19 minutes in April and 25 minutes in July.  Median travel time 

from the alighting station to the final destination was 16 minutes and 27 minutes in April and 

July, respectively.  These medians suggest that the travel time to destination was longer than the 

travel time to access the rail service.  Travel times in both directions above 30 minutes were 

distributed fairly uniformly across each range of values. 

 Table 5-8 displays the distribution of reported travel distances, in miles, to and from 

Heartland Flyer stations.  In general, the distribution of distances resembled that of the travel 

times reported previously.  Most passengers reported traveling 10 miles or less to access the 

Heartland Flyer service with approximately half traveling less than 20 miles.  The median 

distance to access the train was 16 miles in April and 20 miles in July.   
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Table 5-8: Passenger Travel Distance To/From Rail Station, Percent of All Trips 

Travel Distance 
April (To/From) 

(186/119) 
July (To/From) 

(224/149) 
10 Miles or Less 35/39 32/38 
11 to 20 Miles 26/20 18/17 
21 to 30 Miles 9/12 11/9 
31 to 40 Miles 3/3 8/7 
41 to 50 Miles 3/3 4/5 
51 to 75 Miles 2/4 5/7 
76 to 100 Miles 5/4 10/7 
101 to 150 Miles 7/3 6/3 
151 to 200 Miles 5/5 3/4 
201 Miles or More  5/8 4/3 
Note: Sample size shown in parenthesis.

Columns may not sum to 100 percent due to rounding. 

 For travel from the alighting station to the final destination, almost 40 percent of 

passengers estimated that their final destination was less than 10 miles from the station.  Median 

distance to final destination was approximately equal in April (16 miles) and July (17 miles).  

The reader should note that passenger response to this question was markedly lower than the 

other items on the survey form. 

Passenger Trip Purpose 

 Table 5-9 shows passengers’ reported trip purpose.  Passengers on the Heartland Flyer 

reported primarily pleasure trips, with most passengers traveling to visit family or friends or for 

leisure/recreation purposes.  Collectively, these trips accounted for more than three-fourths of all 

Heartland Flyer passenger trip purposes.  As a percentage of all passengers, trips to visit family 

or friends composed a higher percentage in July while trips for leisure/recreation were a higher 

proportion in April.  One possible cause for this discrepancy is that families with school-age 

children may be most likely to visit family or friends in the summer, when more time is available 

for discretionary activities.  As expected, vacation comprised a relatively high percentage of trips 

on the Heartland Flyer in July, with about 15 percent of passengers reporting this purpose. The 

conceptual difference between “leisure/recreation” and “vacation” is the duration of the activity, 

with the latter being the longer of the two.  While this distinction was not made on the survey 

form, it appears that the responses generally aligned with this definition. 
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Table 5-9: Passenger Trip Purpose, Percent of All Trips 
Trip Purpose April (382) July (522) 

Visiting Family or Friends 36 42 
Going To/From University/College 2 1 
Going To/From Business Trip 5 2 
Leisure/Recreation 45 33 
Personal Business 6 5 
Shopping 1 2 
Vacation 4 15 
Note: Sample size shown in parenthesis.  Columns may not sum to 100 percent due to rounding. 

 Another comparison of note between the two survey periods is the percentage of business 

travel, which was higher in April than in July.  Trips for personal business, such as medical 

appointments or funerals, comprised approximately 5 percent of the total travel in both seasons.  

Personal business is not likely to be impacted by seasonal variations in travel like other purposes 

might be impacted.  Among the remaining trip purposes, the overall percentage and the 

difference between seasons were negligible. 

 Table 5-10 provides a more detailed summary of passenger trip purpose comparing 

weekday (Monday-Friday) and weekend travel.  The findings in Table 5-10 show that 

leisure/recreation travel dominated weekend trips on the Heartland Flyer.  Business travel and 

personal business appeared to be more frequent on weekdays rather than weekends, another 

reasonable finding.  One finding that was surprising was the low proportion of trips going to or 

from higher education.  Given the presence of the University of Oklahoma in Norman as well as 

several schools in Oklahoma City and Fort Worth, one might expect to find a much greater share 

of trips to or from a university or college among the route’s passengers. 

Table 5-10: Passenger Trip Purpose, Percent by Day Type 

Trip Purpose 
Weekday Weekend 

April (233) July (356) April (149) July (166) 
Visiting Family or Friends 40 44 30 39 
Going To/From University/College 2 1 3 1 
Going To/From Business Trip 6 2 3 1 
Leisure/Recreation 39 29 55 43 
Personal Business 8 7 4 2 
Shopping 2 1 0 4 
Vacation 4 17 5 11 
Note: Sample size shown in parenthesis.  Columns may not sum to 100 percent due to rounding. 
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Passenger Alternative Travel Mode 

 One of the main tasks of this study was to estimate the number of diverted modal trips 

and induced trips on the Heartland Flyer.  The alternative travel mode question provided support 

for this estimate.  Table 5-11 provides a summary of the passengers’ reported travel alternatives 

if the Heartland Flyer service did not exist. 

Table 5-11: Passenger Alternative Travel Mode, Percent of All Trips 
Alternative Travel Mode April (413) July (560) 

Drive A Private Vehicle 47 55 
Passenger in A Private Vehicle 11 8 
Rental Car or Company Vehicle 3 2 
Commercial Airline 7 5 
Intercity Bus 3 3 
Would Not Make Trip 29 27 
Note: Sample size shown in parenthesis.  Columns may not sum to 100 percent due to rounding. 

 The automobile was the primary alternative to the Heartland Flyer for a majority of 

passengers.  Approximately 60 percent of passengers reported that they would use an automobile 

for their trip, with most of these passengers driving a private vehicle for the trip.  Less frequently 

cited travel mode alternatives were commercial airline (6 percent) and intercity bus (3 percent).  

Notably, nearly 30 percent of Heartland Flyer travelers reported that they would forgo their trip 

if the service was discontinued.  The “Mobility Impacts” section of this chapter provides more 

in-depth discussion and analysis of the responses to this survey item. 
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PASSENGER CHARACTERISTICS 

 Passenger characteristics examined in this study include the passenger trip frequency, 

duration of travel, reasons for choosing the Heartland Flyer, and passenger spending.  Passenger 

demographics examined in this study included: 

• Passenger residential location; 

• Travel party size (adults and children); 

• Gender; 

• Age Group; 

• Employment Status; 

• Household Vehicles; and 

• Household Income. 

The following sections examine both in greater detail. 

Trip Frequency 

 The survey asked passengers how many one-way trips they took on the Heartland Flyer 

in the last 12 months.  As Table 5-12 indicates, a majority of passengers were infrequent riders 

of the service, with 86 percent of those surveyed in April and 92 percent of those surveyed in 

July making between one and four trips in the last year.  The median trip frequency was 

approximately two one-way trips or the equivalent of a single round-trip in the last 12 months. 

Table 5-12: Passenger Trip Frequency, Percent of All Trips 
Trip Frequency April (420) July (572) 

1-4 Trips 86 92 
5-9 Trips 7 6 
10-19 Trips 5 2 
20 or More Trips 2 1 
Note: Sample size shown in parenthesis.

Columns may not sum to 100 percent due to rounding. 
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Travel Duration 

 Researchers evaluated the duration of passenger trips (i.e., number of day(s)) on the 

Heartland Flyer using two separate survey items.  The first survey item asked the respondent if 

he or she was making a “round-trip” on the Heartland Flyer that day.  Given the timetable 

schedule of the train, researchers expected that many travelers would be on day trips.  However, 

as the findings in Table 5-13 show, this was not necessarily the case.  Of the passengers surveyed 

in this study, less than half reported making a round-trip that day.  The percentage of travelers 

making day trips was slightly higher in July as compared to April. 

Table 5-13: Day Trips on Heartland Flyer, Percent of All Trips 
Day Trip April (425) July (575) 

Yes 40 45 
No 60 55 

Note: Sample size shown in parenthesis.

Columns may not sum to 100 percent due to rounding. 

 The second survey item on the topic of trip duration asked the passenger how many 

nights he or she was away (or planned to be away) from home on their trip.  Table 5-14 reports 

passenger responses to this question.  Responses to this question suggest a fairly uniform 

distribution of trip durations ranging from day trips to weekend trips and longer. 

Table 5-14: Passenger Duration of Trip Away from Home, Percent of All Trips 
Duration Away from Home April (405) July (555) 

None (Round Trip Today) 22 19 
1 Night 23 19 
2 Nights 20 23 
3 to 5 Nights 24 25 
6 or More Nights 10 14 
Note: Sample size shown in parenthesis.

Columns may not sum to 100 percent due to rounding. 

 The findings in Tables 5-13 and 5-14 raise several interesting points for discussion.  In 

looking at the two questions, one might expect the percentages reporting “yes” to a day trip and 

“none” to the trip duration to be approximately equal.  However, this is clearly not the case, 

suggesting a closer examination of the results is necessary.  The first question asked the 

respondent if he or she were making a round trip that day on the Heartland Flyer, while the 

second question asked how many days the respondent would be away from home on the trip.  It 
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is entirely possible that a passenger could make a day trip (that is, a same-day out and back on 

the Heartland Flyer) while also being “away from home” for one or more nights.  For example, 

passengers might be on a multi-day vacation and include a day trip on the Heartland Flyer 

during one of those days.  Another possible scenario could be that passengers drove to Oklahoma 

City and stayed the night in a hotel before making a day trip to Gainesville or Fort Worth the 

following day.  After returning to Oklahoma City, the passengers would either drive back to their 

residence (1 night away from home) or stay in Oklahoma City and drive back the following day 

(2 nights away from home).  The potential for this scenario can be loosely confirmed by noting 

the sum of the percentage responses for “None” and “One” on the nights away question 

approximately equals the total percentage of persons indicating a day trip. 

 One variable potentially impacting the trip duration is the current train schedule (see 

Figure 3-2), which makes shorter trips (one day or one overnight) more convenient for 

Oklahoma residents.  Under the train schedule at the time of the survey, if a Texas resident 

wanted to travel to Oklahoma on the Heartland Flyer, he or she was required to stay at least one 

night in Oklahoma before having the opportunity to return to Texas on the train.  To examine the 

impacts of the current train schedule on trip duration, Table 5-15 reports the passenger trip 

duration by state of residence in either Oklahoma or Texas.  A later section of this chapter 

provides a more detailed discussion of how researchers obtained passenger state of residence. 

Table 5-15: Passenger Duration of Trip Away from Home, Percent by State of Residence 

Duration Away from Home 
April July 

OK (284) TX (85) OK (409) TX (98) 
None (Round Trip Today) 25 19 22 6 
1 Night 27 19 23 8 
2 Nights 19 20 19 41 
3 to 5 Nights 22 31 24 32 
6 or More Nights 8 12 11 13 
Note: Sample size shown in parenthesis.  Columns may not sum to 100 percent due to rounding. 

 In April, the percent of Oklahomans making short trips was much larger than Texans 

making short trips, while the opposite was true for trips of longer duration.  The percentage of 

Texas and Oklahoma residents making trips with two nights away from home was approximately 

equal in April.  In July, the differences between Oklahoma and Texas residents’ trip durations 

were even more profound.  The percentage of Oklahomans making short (day or one-night) trips 
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was approximately three times the percentage of Texans making these trips, while the percentage 

of Texas residents making two-night trips was more than double that of Oklahoma residents.  

The distribution of trip durations in Table 5-15 suggest that Texans on the Heartland Flyer 

participate in longer trips away from home than their Oklahoma counterparts.   

Reasons for Choosing Heartland Flyer 

 On the survey, passengers were asked to report the two main reasons why they selected 

the Heartland Flyer for their trip.  Fourteen choices plus an “other” response were provided to 

respondents on the survey form.  Post-processing of the survey responses (described in 

Chapter 4) defined four new categories of response based on the answers provided in the “other” 

field.  Table 5-16 reports the reasons for choosing the Heartland Flyer listed by passengers.  

Note that the percentages in this table will sum to more than 100 percent since two answers were 

permitted. 

Table 5-16: Reasons for Choosing Heartland Flyer for Trip, Percent of All Trips 
Reason April (397) July (547) 

More Comfortable/Relaxing 41 35 
Trip Least Expensive by Train 33 32 
Would Rather Not Drive 20 24 
Avoid Traffic Congestion/Parking 12 12 
Station Convenient to Destination 8 8 
Novelty/Adventure/Train Experience 8 8 
Fun/Pleasure 6 8 
No Vehicle Available 6 3 
Station Convenient to Residence 5 5 
Other 5 4 
First Time/Never Been 5 4 
Would Rather Not Fly 5 3 
No Other Reasonable Option 4 4 
Schedule is Convenient 4 3 
Fun/Experience for Child/Grandchild 3 8 
Trip Fastest by Train 3 4 
Do Not Drive 3 2 
Ability to Work While Traveling 3 1 
On-Board Food Service 0 1 
Note: Sample size shown in parenthesis.  Columns may not sum to 100 percent due to rounding. 
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 In both April and July, the two most frequently cited reasons for choosing the Heartland 

Flyer were passenger comfort and cost, with more than a third of passengers reporting these two 

reasons.  The next two most frequently cited reasons were related to automobile travel, with 

“Would Rather Not Drive” and “Avoid Traffic Congestion/Parking” cited 20 percent and 

12 percent of the time, respectively.  Among the less-frequently cited reasons, “No Vehicle 

Available” and “Do Not Drive” were listed by some travelers, suggesting that the Heartland 

Flyer facilitates travel for the non-automobile or “transit-dependent” population.  Preference to 

avoid (or fear of?) flying was also cited by around 5 percent of respondents.  The availability of 

on-board food service was cited by very few respondents as a reason to ride the Heartland Flyer.  

While it might not have been one of the two most important reasons why passengers chose to 

ride the train, food and beverage revenue (and researcher experience) suggest that the elimination 

of the on-board café would likely be met with a negative response from riders. 

Passenger Spending on Trip 

 Table 5-17 reports levels of spending by Heartland Flyer passengers on lodging, meals, 

shopping, and entertainment during their trip away from home.  Respondents were provided five 

choices with a range of spending amounts.  Responses indicate that a majority of passengers 

spent at least $100 on these purchases during their trip.  In April, 27 percent of respondents 

reported total spending in each of the two highest spending categories and the median spending 

level was around $120.  In July, 35 percent of passengers spent more than $250 during their trip 

with a higher median spending of around $160. 

Table 5-17: Passenger Spending on Trip, Percent of All Trips 
Amount April (425) July (543) 

Less than $25 16 11 
$25 to $49 11 14 
$50 to $99 19 14 
$100 to $249 27 26 
$250 or More 27 35 
Note: Sample size shown in parenthesis.

Columns may not sum to 100 percent due to rounding. 

 One potential issue was identified with this question.  Passengers whose train ride was 

the first link of their trip may not have fully-known the amount of spending on the specified 
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items but rather estimated based upon the respondent’s intended spending levels.  However, 

researchers suspect that these responses were likely conservative estimates.  Another issue for 

these responses is that for certain types of trips, this question may not seem applicable (i.e., 

passenger moving from one permanent residence to another).  The “Economic Impacts” section 

of this chapter provides more detailed analysis of the response to this survey item. 

Residential Location 

 The first demographic item on this survey was the passenger’s self-reported home zip 

code.  In the urban transit application, a more precise measure for a passenger’s residential 

location is necessary for the data to be useful.  However, for intercity travel, the passenger’s 

home zip code is a sufficient approximation to identify where passengers live or for other 

planning applications.  Table 5-18 shows the home states for Heartland Flyer passengers 

determined by reported residential zip code.  The structure of postal zip codes allows for easy 

identification of the state associated with a particular zip code.  Approximately three-quarters of 

Heartland Flyer passengers reported an Oklahoma zip code for their residence.  This is not 

surprising, as there are more stations in Oklahoma.  Also, the train schedule was more 

convenient for Oklahoma residents to schedule activities that involve riding the Heartland Flyer.  

Approximately 20 percent of passengers reported a Texas residence. 

Table 5-18: Passenger State of Residence, Percent of All Trips 
State April (421) July (565) 

Oklahoma 70 76 
Texas 22 18 
All Other States 8 7 
Note: Sample size shown in parenthesis.

Columns may not sum to 100 percent due to rounding. 

 Among passengers not from Oklahoma or Texas (less than 10 percent of all passengers), 

a total of 19 states were represented, including all states that adjoin Oklahoma and Texas.  

Table 5-19 provides a more detailed summary of the residential location of Heartland Flyer 

passengers by train number.  The proportion of Texas residents was markedly higher on train 

#822 as compared to train #821.   This difference might be partially a function of the survey 

design, where Oklahoma residents on train #822 may have declined to participate in the survey 

because they had already participated on train #821 that morning. 
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Table 5-19: Passenger State of Residence, Percent by Train Number 

State 
#821 (South) #822 (North) 

April (237) July (280) April (184) July (285) 
Oklahoma 76 88 63 64 
Texas 15 7 30 28 
All Other States 9 5 7 8 
Note: Sample size shown in parenthesis.  Columns may not sum to 100 percent due to rounding. 

 Figures 5-1 and 5-2 display a map of the geographic distribution of Heartland Flyer 

passenger zip codes for April and July, respectively.  These figures each display approximately 

87 percent of the passenger responses provided, with the remaining 13 percent falling outside of 

the map coverage area.  In April, the zip code with the most surveys was 73401 in Ardmore.  In 

July, the most-frequent zip code reported was 73013, belonging to the north Oklahoma City 

suburb of Edmond. 

 Not surprisingly, a majority of Heartland Flyer passengers reported residential zip codes 

near Oklahoma City or Norman.  The distribution of passenger zip codes around the Dallas-Fort 

Worth Metroplex appeared to be fairly uniform across the region.  In addition to having more 

responses in July, passengers in July appeared to come from more zip code areas than in April.  

Another interesting finding from Figures 5-1 and 5-2 was the relatively high number of 

passengers reporting residential zip codes around the Tulsa region.  Expansion of the Heartland 

Flyer route toward Tulsa has been considered in the past; additionally, this segment is included 

in the South Central High-Speed Rail corridor.  These data indicate that Tulsa-area residents 

already use the Heartland Flyer, and are willing to travel from Tulsa to connect to the rail 

service.  Expansion into the Tulsa market would improve the convenience and accessibility of 

the rail service to the Tulsa-area residents currently using the service. 
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Figure 5-1: Residential Zip Codes of Heartland Flyer Passengers, April 2009 
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Figure 5-2: Residential Zip Codes of Heartland Flyer Passengers, July 2009 
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Party Size 

 Tables 5-20 and 5-21 report the travel party size for Heartland Flyer passengers for 

adults and children under the age of 18, respectively.  Most travel parties consisted of solo 

travelers or couples, with four adults also reported on a less frequent basis.  The median number 

of adults in a Heartland Flyer travel party was slightly over one for each survey period. 

Table 5-20: Number of Adults in Party, Percent of All Trips 
Number of Adults April (386) July (507) 
One 48 42 
Two 27 36 
Three 5 8 
Four 10 6 
Five 3 3 
Six or More 8 5 
Note: Sample size shown in parenthesis.

Columns may not sum to 100 percent due to rounding. 

 A majority of Heartland Flyer passengers traveled with no children under the age of 18 

in the travel party.  In April, 80 percent of passengers reported no children in the party while 

52 percent of travelers reported this in July.  In July, there were a higher percentage of one- and 

two-child parties; this was not surprising, as it was during the summer when school was not in 

session.  The median number of children in a Heartland Flyer travel party was 0.6 in April and 

1.0 in July, reflecting the increase in children during the summer months. 

Table 5-21: Number of Children in Party, Percent of All Trips 
Number of Children April (408) July (550) 
None 80 52 
One 8 23 
Two 5 16 
Three 4 4 
Four or More 4 5 
Note: Sample size shown in parenthesis. 

Columns may not sum to 100 percent due to rounding. 
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Gender 

 Table 5-22 reports passenger gender.  Females comprised at least 60 percent of the 

Heartland Flyer passengers in each study period. 

Table 5-22: Passenger Gender, Percent of All Trips 
Gender April (427) July (570) 

Male 39 35 
Female 61 65 
Note: Sample size shown in parenthesis. 

Columns may not sum to 100 percent due to rounding. 

Age Group 

 Table 5-23 reports the age distribution of Heartland Flyer passengers.  In general, the 

distribution of passenger ages was fairly uniform with a slight skew toward passengers in older 

age groups.  The distribution of passenger ages in July appeared to be slightly younger than in 

April.  This was reflected in the median passenger age of 51 in April and 48 in July. 

 

 

Table 5-23: Passenger Age Group, Percent of All Trips 
Age Group April (426) July (569) 

18-24 Years 10 12 
25-34 Years 11 14 
35-44 Years 13 16 
45-54 Years 23 20 
55-64 Years 19 20 
65 Years or Older 23 18 
Note: Sample size shown in parenthesis. 

Columns may not sum to 100 percent due to rounding. 

Employment Status 

 Table 5-24 displays employment status as reported by Heartland Flyer passengers.  A 

majority of Heartland Flyer passengers were employed on a full-time basis, with approximately 

half of the survey respondents reporting full-time employment.  Approximately one-quarter of 

the passengers were retired.  Homemaker was also cited on a somewhat frequent basis, possibly 

indicating the presence of families among the passengers.  University or college students 
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represented approximately 4 percent of the ridership, reflecting a similar trend that was displayed 

in the summary of passenger trip purposes.  Non-college students included passengers traveling 

to the Job Corps training center in Guthrie, Oklahoma. 

Table 5-24: Passenger Employment Status, Percent of All Trips 
Employment Status April (424) July (539) 

Employed Full-Time 49 55 
Employed Part-Time 5 6 
Unemployed 5 3 
University/College Student 4 4 
Student (Other Than College) 1 1 
Retired 27 24 
Homemaker 9 7 
Note: Sample size shown in parenthesis.  Columns may not sum to 100 percent due to rounding. 

Household Vehicles 

 The number of vehicles owned or leased by a household is a common demographic item 

on transportation surveys as it reflects automobile availability, which in turn impacts a host of 

other measures that are applicable to the transportation planning process.  Table 5-25 shows the 

number of household vehicles reported by Heartland Flyer passengers.  A majority of passengers 

lived in households with two vehicles, with the median number of household vehicles reported as 

1.7 and 1.6 in April and July, respectively. 

Table 5-25: Passenger Household Vehicles, Percent of All Trips 
Household Vehicles April (428) July (561) 
None 4 3 
One 18 20 
Two 40 44 
Three or More 37 32 
Note: Sample size shown in parenthesis.

Columns may not sum to 100 percent due to rounding. 

 Nearly all of the Heartland Flyer passengers surveyed lived in a household with at least 

one vehicle.  Zero-vehicle households comprised about 4 percent of the respondents in April and 

3 percent of the respondents in July.  This suggests widespread availability of an automobile as 

an alternative to the rail service.  Subsequent sections include additional discussion of this trend 

in the context of passenger alternatives to the Heartland Flyer. 
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Household Income 

 Table 5-26 reports the distribution of annual household income of Heartland Flyer 

passengers.  Most Heartland Flyer passengers lived in households with annual incomes in excess 

of $50,000.  The distribution of household incomes appeared to be slightly more uniform during 

the summer as compared to the average travel season.  Median annual household income was 

$65,900 in April and $57,000 in July.  Low-income travelers (annual household incomes less 

than $20,000) accounted for about 16 percent of the travelers in each study period. 

Table 5-26: Passenger Household Income, Percent of All Trips 
Household Income April (389) July (502) 
Under $10,000 6 6 
$10,000-$19,999 7 7 
$20,000-$29,999 8 9 
$30,000-$39,999 7 12 
$40,000-$49,999 8 10 
$50,000-$74,999 22 22 
$75,000-$99,999 15 15 
$100,000 or More 25 20 
Note: Sample size shown in parenthesis.

Columns may not sum to 100 percent due to rounding. 

MOBILITY IMPACTS 

 The main objective of this study was to identify the mobility impacts of providing 

passenger rail service in an intercity corridor, using the Heartland Flyer corridor as a case study.  

Examining how passenger rail supports mobility in an intercity corridor can reveal how the 

provision of service affects progress toward larger policy goals such as safety, transportation 

network efficiency, and asset preservation.  The key measure used in this study to identify the 

mobility impacts of the rail service was the passengers’ self-reported alternatives for travel if the 

Heartland Flyer were discontinued.  From these responses, analysts can estimate the number of 

trips “diverted” from other modes onto the rail service, as well as the total number of “induced” 

trips on the service.  This section provides a preliminary estimate of the total number of diverted 

and induced trips on the Heartland Flyer.  Also examined are relationships between passenger 

alternatives and selected variables.  Finally, the mobility impacts of the passenger rail service 

across the urban/rural continuum are investigated. 
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Diverted and Induced Trips 

 In this study, researchers defined a diverted trip as a trip that would have been made on 

an alternative travel mode in the absence of the Heartland Flyer service.  Alternative travel 

modes to the Heartland Flyer rail service included: 

• Driver or Passenger of a Private Automobile; 

• Rental Car or Company Vehicle; 

• Commercial Airline; or 

• Intercity Bus.   

Researchers defined an induced trip as a trip that would not have been made in the absence of the 

rail service.  Passengers choosing “Would Not Make Trip” on the alternative travel mode 

question were considered to be on an induced trip.  Using the percentages of each alternative 

reported in Table 5-11, researchers developed an estimate of the total number of diverted and 

induced trips on the Heartland Flyer.  The total ridership on the Heartland Flyer during FFY 

2009 was 73,564 passengers.  Months were assigned as either “average” travel season 

(represented by the April survey data) or “peak” travel season (represented by the July survey 

data).  In FFY 2009, “average” months for passenger demand were January, February, April, and 

September through December.  The “peak” months were March (due to spring break travel) and 

May through August (due to summer vacation).  Researchers computed the person-trip modal 

diversion and induced travel components by multiplying the percentage of passengers choosing 

each alternative travel mode from Table 5-11 by the total FFY 2009 ridership in each season.  

Table 5-27 summarizes this estimate, rounded to the nearest whole person-trip. 

Table 5-27: Estimate of Diverted and Induced Person-Trips on Heartland Flyer, FFY 2009 

Alternative Travel Mode 
Average 
Season 

Peak 
Season 

Total 
FFY 2009 

Drive A Private Vehicle 16,814 20,784 37,598 
Passenger in A Private Vehicle 3,935 3,023 6,958 
Rental Car or Company Vehicle 1,073 756 1,829 
Commercial Airline 2,504 1,889 4,393 
Intercity Bus 1,073 1,134 2,207 
Would Not Make Trip 10,376 10,203 20,579 
Total 35,775 37,789 73,564 
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 In FFY 2009, the Heartland Flyer rail service diverted an estimated 39,427 vehicle-trips 

from parallel roadways in the intercity travel corridor between Oklahoma City and Fort Worth.  

A vast majority (95 percent) of these vehicles were personal vehicles, while the balance was 

either rental cars or company-owned vehicles.  Rail passengers that reported a preference for 

“passenger in a private vehicle” accounted for approximately 7,000 person-trips.  Based on these 

figures, the average occupancy of a diverted vehicle-trip was 1.2 persons per vehicle.  While this 

was a relatively small number of vehicles on a daily basis (recall the AADT on the Red River 

bridge was 33,000 vehicles per day during the same period), there appears to be at least some 

traffic-reducing benefits associated with the rail service.  From these estimates of automobile 

traveler diversion onto the Heartland Flyer, interested parties can compute other sketch-level 

measures can be computed to gauge how the passenger rail service supports other transportation 

policy goals.  Assuming that, on average, each diverted vehicle-trip would have traveled 

approximately 200 miles, researchers estimate that the Heartland Flyer rail service removes 

approximately 7.9 million annual vehicle-miles traveled (VMT) from parallel roadways.  

Additional assumptions of vehicle speed, fleet composition, or fuel economy can be applied to 

this VMT estimate to project the impacts of passenger rail service on measures such as highway 

level-of-service, fuel consumption, and vehicle emissions. 

 Although the automobile was the primary alternative travel mode for Heartland Flyer 

passengers, other corridor travel options were reported in the survey findings.  Researchers 

estimate that almost 4,400 commercial airline passenger trips and more than 2,200 intercity bus 

passenger trips were diverted onto the Heartland Flyer during FFY 2009.  Induced trips, or trips 

that would not have happened if the Heartland Flyer service did not exist, accounted for more 

than 20,000 rail passenger trips in FFY 2009.  These trips do not result in any net benefits to the 

parallel surface and air transportation networks in the corridor.  However, other benefits from 

these induced trips (not directly related to transportation) are realized, some of which will be 

examined in subsequent sections. 
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Influences on Diverted and Induced Demand 

 Tables 5-28 and 5-29 present a more detailed examination of the patterns of passenger 

alternatives to the Heartland Flyer for the April and July surveys, respectively.  These tables 

report the percentage of each alternative selected by each category of four survey items: trip 

purpose, age group, household vehicles, and household income.  These four survey items were 

selected as they were expected to influence the patterns of alternative travel options.  Also 

provided in the first row (for comparison purposes) is the total percentage for each alternative. 

 Examining Tables 5-28 and 5-29, several patterns of passenger preference toward certain 

travel alternatives to the Heartland Flyer are evident.  Among trip purposes, diversion to 

automobile appeared to be higher than average for trips to visit family or friends and also 

business trips (in April only).  Business travelers also appeared to prefer rental or company 

vehicles or commercial airplane service if the Heartland Flyer did not exist.  Business travelers 

also reported a lower than average percentage of induced trips.  These are reasonable findings, as 

one might not expect the business traveler to forgo his or her trip because a travel alternative is 

not available—business must go on as planned.  There appeared to be a high percentage of 

induced travel among travelers making leisure/recreation or vacation trips.  This possibly 

reflected the discretionary nature of these trips. 

 Travel alternatives for certain age groups were, for the most part, consistent with the 

average rates.  Younger travelers appeared more likely to divert to an intercity bus than older 

travelers, possibly reflecting older passengers’ negative perception of intercity bus relative to 

other modes.  Diversion to automobile appeared to increase with the number of vehicles in the 

household while bus diversion decreased with increasing household vehicles.  Increasing 

household income also appeared to have a similar effect on diversion to automobile (increasing) 

and intercity bus (decreasing).  These findings are consistent with expectations as they reflect the 

travel alternatives available to passengers.  Among the age groups, household vehicles, and 

household income levels considered, no pattern of induced travel activity was detected. 
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Urban and Rural Mobility 

 Another consideration for the evaluation of the mobility impacts of intercity passenger 

rail service is an assessment of how residents of urban or rural areas obtain mobility from the 

service.  One might suspect, for example, that the rail service might be the only means of 

transportation available to rural residents other than private vehicle.  Residents in urban areas 

have greater access to intercity travel, most notably, via air carrier services.  Consequently, the 

alternative travel mode data from this study can provide some insight on this issue.  For this 

study, an area was considered “urban” if it was in a county that was part of a metropolitan 

statistical area (MSA) as defined by the White House Office of Management and Budget (81).  

Counties not included in an MSA were considered “rural” for this analysis.  Using spatial 

analysis tools, researchers assigned passenger zip codes to “urban” or “rural” locations.  

Table 5-30 shows the distribution of passenger alternative travel mode by urban or rural 

residence.  Approximately 70 percent of passengers during both survey periods reported a home 

zip code that was located inside an MSA, considered urban for this analysis. 

Table 5-30: Alternative Travel Mode, Percent by Urban or Rural Residence 

Alternative Travel Mode 
April July 

Urban 
(278) 

Rural 
(135) 

Urban 
(406) 

Rural 
(154) 

Drive A Private Vehicle 39 64 60 47 
Passenger in A Private Vehicle 11 12 7 10 
Rental Car or Company Vehicle 3 2 3 0 
Commercial Airline 8 5 4 7 
Intercity Bus 4 2 3 5 
Would Not Make Trip 35 16 25 33 
Note: Sample size shown in parenthesis.  Columns may not sum to 100 percent due to rounding. 

 The findings reported in Table 5-30 suggest that no pattern of alternative travel mode 

preference was evident between rural or urban populations.  In April, more rural residents 

diverted to vehicle while in July, more urban residents preferred automobile as an alternative.  

Induced travel percentages suggested a similar pattern, with the rural residents having a lower 

percentage of induced travel in April but slightly higher in July. 
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ECONOMIC IMPACTS 

 The economic impacts of a particular transportation system element (such as the 

Heartland Flyer passenger rail service) can be thought of as direct or indirect, with a variety of 

metrics available to evaluate these impacts (82).  Direct economic impacts include the jobs of 

persons employed by Amtrak who work on the Heartland Flyer and Amtrak’s expenditures for 

goods and services related to the Heartland Flyer operations.  For example, the typical 

Heartland Flyer crew rotation included three crews of four persons each, for a total of 12 jobs 

directly related to the rail service.  In FFY 2009, Amtrak reported an expenditure of more than 

$800,000 on goods and services in the state of Oklahoma (83).  Additionally, more than 

$144,000 of ARRA funds were designated to be spent on enhancements for mobility-impaired 

passengers at stations in Oklahoma (83).  Note that the state of Texas enjoys similar jobs and 

spending levels but the exact figures for the Heartland Flyer were not readily available, since 

Amtrak routes other than the Heartland Flyer serve the state.  Indirect impacts include an 

increase in land values around rail stations or the spending on goods and services by rail 

passengers during their train trip.  Indirect impacts also include the “multiplier” effects of the 

direct spending.  An example of the “multiplier” effect would be the employment of persons by a 

firm that has a contract with Amtrak to provide goods or services for the Heartland Flyer. 

 The measurement of economic impacts related to transportation projects can be 

accomplished through several approaches (82).  One approach, the input/output model, uses 

information on technologies and local trade to estimate economic impacts by applying known 

“multipliers” to these inputs.  An example of the use of an input/output model to examine the 

economic impacts of passenger rail service is the use of the Bureau of Economic Analysis 

Regional Input-Output Modeling System (RIMS-II) model in a 2005 study of the Heartland 

Flyer economic benefits (69).  Another approach, the direct measurement technique, does not 

utilize multipliers but instead relies on primary (surveys of travelers or businesses) or secondary 

(employment or income changes) data sources for the identification of impacts.  The research 

study described in this report used the direct measurement approach to identify the economic 

impacts of the Heartland Flyer service.  Specifically, passengers were asked to report on the 

survey how much they spent on certain items (lodging, meals, shopping, and entertainment) 

during their trip.  It was previously reported that the median spending level on these items per 



 

123 

passenger was approximately $120 in April and $160 in July (see Table 5-17).  Additional 

analysis of survey responses to this question follows. 

 One potential economic benefit of passenger rail service that researchers could easily 

identify from the survey responses was the spending level of passengers at their destination, both 

total spending and the associated sales tax revenue.  Table 5-31 provides a summary of the 

average passenger spending level and the sales tax revenue for each “destination” station area.  

Researchers assigned a “destination” station to each survey record based on factors including the 

boarding and alighting station and the passenger’s residential zip code.  Destination stations with 

passenger spending responses were identified for 417 survey records in the April data set 

(96 percent) and for 531 records in the July data set (90 percent).  Researchers computed the 

average passenger spending level at each station per study period by using a midpoint value 

assigned to each range of spending given as choices on the survey form.  Total spending was 

then calculated by distributing the average spending level for each station across the FFY 2009 

boarding and alighting totals (see Table 3-4) for each station to either peak or non-peak travel 

seasons.  An adjustment was made to the passenger activity in Fort Worth to account for 

passengers transferring to the Texas Eagle, as the expenditures by these passengers do not 

remain in the Fort Worth area.  Table 5-31 also reports sales tax rates for each community served 

by the Heartland Flyer, provided by the Oklahoma Tax Commission and the Texas State 

Comptroller of Public Accounts.  Researchers applied these tax rates to the passenger spending 

figures to estimate the total sales tax revenue generated from passenger spending. 

Table 5-31: Spending and Sales Tax Revenue for Heartland Flyer Stations, FFY 2009 
Destination 

Station 
Tax Rate 

Passenger Spending Sales Tax Revenue 
Total Average  Total Average 

Oklahoma City, OK 8.375% $5,876,150 $121.32 $454,097 $9.38
Norman, OK 8.25% 1,493,464 118.78 113,821 9.05
Pauls Valley, OK 9.0% 268,193 49.77 22,161 4.11
Ardmore, OK 8.75% 797,612 87.71 64,176 7.06
Gainesville, TX 8.25% 810,560 101.09 61,775 7.70
Fort Worth, TX 8.25% 8,786,451 170.97 669,637 13.03
Total -- 18,032,628 133.67 1,385,666 10.27
Note: No survey records were identified with Purcell as the “destination” station. 

 Researchers estimate that Heartland Flyer passengers spent approximately $18 million 

on lodging, meals, shopping, and entertainment on their trips.  Passenger spending in 



 

124 

communities along the route ranged from around $50 per passenger in Pauls Valley to $170 per 

passenger in Fort Worth.  Oklahoma City and Norman were both computed to be around $120 

per passenger, while Gainesville was slightly over $100 and Ardmore slightly under $90 per 

passenger.  It should be noted that no survey records were identified with Purcell as the 

destination station; as a result, the data report no passenger spending for that station.  However, 

that does not mean there are no spending impacts in Purcell, just none reported in this survey. 

 The sales tax impact of the Heartland Flyer on the communities it serves appears to be 

rather substantial.  Researchers estimate that purchases made by Heartland Flyer passengers 

resulted in total sales tax revenue of almost $1.4 million to the communities served by the 

Heartland Flyer.  The distribution of this sales tax revenue is $731,412 in Texas (53 percent) and 

$654,254 in Oklahoma (47 percent).  Recalling the percentage of passengers from each station 

(Oklahoma or Texas) using the Heartland Flyer service (reported in Table 5-18), there appears 

to be a discrepancy between the users of the service and the distribution of the resulting sales tax 

revenue.  Specifically, while Texas residents account for about one-quarter of Heartland Flyer 

passengers, more than half of the sales tax revenue attributed to all passengers is generated in 

Fort Worth or Gainesville. 

 Researchers estimate that some of the spending patterns reported in Table 5-31 may have 

been related to the route’s timetable schedule at the time of the study.  Recall that the schedule 

(see Figure 3-2) provided for a southbound train in the morning (arriving in Fort Worth around 

12:30 PM) and a northbound run in the evening (departing Fort Worth around 5:30 PM).  This 

schedule could impact spending patterns in two ways.  First, Heartland Flyer passengers may 

have spent more in Fort Worth or Gainesville because the schedule allowed for convenient day 

or weekend trips to these destinations.  Second, passengers that wished to travel to Oklahoma 

City or Norman were required to stay at least one night in those communities (and at least two 

nights if any of the trip’s activities take place during the following day) in order to complete the 

round-trip via train.  This need for additional spending on lodging and other expenses was 

reflected in the survey findings for Oklahoma City and Norman. 

 Another lens through which to view the economic impacts of the Heartland Flyer rail 

service is the passenger spending levels by induced or non-induced trips.  The passenger survey 

identified two groups of Heartland Flyer passengers: those that would shift to other travel modes 
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if the service did not exist (approximately 70 percent of passengers) and those that would not 

have made the trip at all if the service did not exist (30 percent).  In the context of passenger 

spending, any spending by passengers who reported that they would forgo their trip in the 

absence of the service would also be lost if the rail service were discontinued.  Table 5-32 reports 

passenger spending on lodging, meals, shopping, and entertainment, by induced or non-induced 

trip type.  Researchers developed these estimates by multiplying average passenger spending by 

each trip type and study period by the estimates of induced and non-induced trips for each travel 

period, as reported in Table 5-27. 

Table 5-32: Heartland Flyer Passenger Spending by Trip Type, FFY 2009 
Trip Type Total Spending Average Spending 

Induced $3,349,214 $162.75 
Not Induced $7,897,806 $149.06 

 Researchers estimate that passengers who reported that they would forgo their trip in the 

absence of the Heartland Flyer spend an average of $162.75 on lodging, meals, shopping, and 

entertainment during their trips, which is about $14 more than passengers who would make their 

trip using alternative travel modes.  While this is not a major discrepancy (approximately 

10 percent difference), this finding demonstrates that discontinuing the Heartland Flyer would, 

on a per-visitor basis, have a larger impact on the communities it serves, since the lost revenue 

from induced trips is higher than the trips that would shift to other modes in the absence of the 

service. 

 There are several caveats that are worth noting regarding the passenger spending and 

economic impacts findings of this study.  The estimates of passenger spending obtained in this 

survey are subject to some of the limitations previously discussed near Table 5-17, most notably 

the fact that it was necessary for some travelers to estimate spending levels, as the actual 

spending had not occurred at the time the survey was completed.  It is also important to point out 

that not all the estimated spending took place immediately in the communities served by the 

Heartland Flyer.  It is impossible to know exactly where the spending occurred; for example, the 

data do not indicate how much was spent in the local area (i.e., the area surrounding the station) 

and how much was spent elsewhere in the region surrounding the communities with stations.  

However, the averages reported in this section are likely good approximations of the true average 

spending levels.  It should also be noted that the sales tax revenue computations only consider 
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sales tax and do not include hotel occupancy or other special taxes that a community might have 

in place.  Including the revenue projections from these taxes would likely increase the overall tax 

generation attributed to the Heartland Flyer service.  Finally, the computations in this section 

only address the economic impacts related to passenger spending and do not consider any 

“multiplier” effects from the spending.  If these effects were incorporated, they would likely 

increase the impacts of the Heartland Flyer service beyond what was identified in this analysis. 

SUMMARY OF ANALYSIS FINDINGS 

 The on-board survey of Heartland Flyer passengers in this research study resulted in an 

extensive database of traveler information from which to gain insight into the impacts of 

passenger rail in a short- to medium-distance intercity corridor.  The analysis of this database 

described in this chapter revealed some expected and unexpected findings.  Frequently cited trip 

purposes among Heartland Flyer passengers were primarily non-business trips, including trips to 

visit family and friends and leisure/recreation trips.  These trips accounted for more than 

75 percent of the total passengers surveyed.  Automobile was reported as the primary alternative 

to the Heartland Flyer service (60 percent), but 30 percent of respondents indicated that they 

would not make the trip if the service were discontinued.  Primary reasons for choosing the 

Heartland Flyer included train comfort and cost.  Approximately 70 percent of passengers 

reported an Oklahoma zip code for their residence, while 20 percent were from Texas.  

Table 5-33 summarizes the median travel and passenger characteristics reported in this chapter. 

Table 5-33: Summary of Median Travel and Passenger Characteristics, All Trips 
Measure April July 

Travel Time to Boarding Station (Minutes) 19 25 
Travel Time to Final Destination (Minutes) 16 27 
Travel Distance to Boarding Station (Miles) 16 20 
Travel Distance to Final Destination (Miles) 16 17 
Trip Frequency (Annual) 2.3 2.2 
Passenger Spending $121.20 $162.50 
Number of Adults in Party 1.1 1.2 
Number of Children in Party 0.6 1.0 
Age 51 48 
Household Vehicles 1.7 1.6 
Household Income (Annual) $65,900 $57,000 
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 This study measured the mobility impacts of the Heartland Flyer service by examining 

passengers’ response to a stated preference question on alternative travel modes if the rail service 

did not exist.  The mobility analysis found that more than 39,000 annual vehicle-trips diverted 

onto the rail service from the I-35 highway corridor, eliminating approximately 7.9 million VMT 

from the corridor’s roadways.  Researchers also estimated that more than 20,000 trips were 

induced and can be attributed to the presence of the rail service.  Researchers identified several 

patterns of modal diversion by trip purpose, age, household vehicles, and annual income.   

Economic impacts of the Heartland Flyer were measured through a question on the survey about 

passenger spending.  Total spending by passengers on four specific items was estimated to be 

$18 million with nearly $1.4 million contributed to local sales tax revenues. 
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CHAPTER 6: CONCLUSIONS 

 This chapter summarizes the project activities and key findings of the data analysis 

components of this report.  Selected findings from the analysis of on-board survey data from 

Heartland Flyer passengers are discussed in the context of the findings of similar studies of other 

state-supported routes in the Amtrak system.  Applications of the study findings across the 

hierarchy of activities supporting intercity passenger rail planning are also proposed and 

discussed in detail.  The chapter concludes by identifying the questions raised by this study and 

research efforts that could be undertaken in the future to further this work. 

SUMMARY OF FINDINGS 

 In addition to the study’s primary objective of measuring the impacts of intercity 

passenger rail on the Heartland Flyer corridor, relevant findings were identified during all 

phases of the study.  A review of past surveys of state-supported passenger rail services found 

that most studies were undertaken on an ad hoc basis, although some states or operating agencies 

have formal on-board survey and evaluation programs.  Amtrak also has its own corporate-level 

on-board survey program.  Like many other transportation planning environments, intercity 

passenger rail planning encompasses a variety of tasks, contexts, stakeholders, and challenges.  

The relatively high investment cost and a lack of resources or expertise at the agency level makes 

planning for passenger rail difficult relative to other modes, which have established bodies of 

knowledge, planning protocols, and participant roles.  The development of state rail plans and 

other language in PRIIA should help shift this paradigm and, ultimately, both raise the level of 

expertise and establish formal intercity passenger rail planning processes at public agencies such 

as state DOTs or the FRA.  The design of survey instruments and data collection procedures for 

on-board surveys of intercity passenger rail resembles procedures used in the application of on-

board surveys for urban transit properties.  Trends and patterns in the content of survey 

instruments used in on-board surveys of intercity passenger rail were also identified from an 

analysis of survey instruments used in past studies. 

 The literature review findings and also input from project stakeholders guided the design 

of the survey instrument used in this study.  A two-page form was utilized that contained 
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questions on the passenger’s boarding and alighting station, trip purpose, alternative travel mode, 

reasons for choosing the Heartland Flyer for the trip, personal spending levels, and 

demographics.  The data collection process resembled a basic hand-out and hand-back 

procedure, with a great deal of assistance provided by the Heartland Flyer on-board staff during 

the process.  More than 1,000 valid responses were obtained from passengers during two rounds 

of data collection in April and July of 2009.  Approximately 75 percent of eligible passengers 

participated in the study, and the per-item response rate was approximately 90 percent.  A 

thorough quality control process was implemented that identified common measurement errors.  

Other errors, such as errors due to item non-response, were more difficult to mitigate. 

 Analysis of the on-board survey data set revealed many patterns of travel behavior among 

Heartland Flyer passengers.  Most Heartland Flyer passengers reported traveling between the 

corridor endpoints, Oklahoma City and Fort Worth.  Passengers generally traveled to or from the 

rail station via a private vehicle, with a substantial percentage of these passengers being dropped 

off or picked up by a friend or family member.  Not surprisingly, leisure trips were prevalent on 

the Heartland Flyer, with most passengers reporting “visit family or friends” or 

“leisure/recreation” as their trip purpose.  A vast majority of passengers were infrequent users of 

the service, with median trip frequencies reported at approximately one round-trip per year on 

the Heartland Flyer.  Passengers cited comfort and cost advantages as the two main reasons why 

they chose the train for their trip.  Most Heartland Flyer passengers were from the central 

Oklahoma metropolitan region (Oklahoma City/Norman), followed by the Dallas-Fort Worth 

Metroplex and the off-corridor Tulsa area.  Analysis of passenger alternatives to the Heartland 

Flyer found that the majority of passengers would use an automobile for their trip if the rail 

service did not exist.  Using FFY 2009 passenger data, researchers estimated that more than 

39,000 vehicle-trips would be added to parallel roadways in the corridor if the service were 

discontinued.  Analysis of passenger expenditures (spending on lodging, meals, shopping, and 

entertainment during the trip) estimated that, in FFY 2009, passengers spent $18 million on these 

items, resulting in nearly $1.4 million in sales tax revenue to the communities served by the 

Heartland Flyer. 

 Recalling the summary of the findings of past surveys of state-supported intercity 

passenger rail corridors reported in Table 2-3, the findings of this study of the Heartland Flyer 

appear generally consistent with other Amtrak corridor routes.  Of all the routes in Table 2-3, the 
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Heartland Flyer most closely resembles the Piedmont, with similar frequency and service area 

characteristics.  Examining the results of the 2001 Piedmont on-board passenger survey reveals 

that a high percentage of Piedmont passengers were making leisure trips (68 percent) and 

identified the automobile as the main alternative (59 percent) travel mode to the rail service (22).  

The 2001 Piedmont findings are generally consistent with what was identified in this study of 

Heartland Flyer passengers, which found a high percentage of leisure trips and automobile 

diversion among passengers of the route.  However, the data collection procedures and analysis 

methodologies differed between the two studies; as such, formal comparison between the two is 

not valid even though the similarity in general trends is still evident. 

POTENTIAL APPLICATIONS 

 The findings of this study can be used in a variety of potential applications for all levels 

of passenger rail planning, including statewide rail planning, corridor-specific studies, and 

station-area planning.  This section discusses potential applications for each level.  For the 

southwestern United States, the findings are particularly useful for rail planning activities, as 

they represent a comprehensive examination of the only intercity passenger rail route currently in 

operation in the southwest region. 

Statewide Passenger Rail Planning 

 Intercity passenger rail planning at the state-agency level encompasses tasks including 

the formation of transportation policy recommendations, the development of grant application or 

appropriations requests, and public outreach.  For the formation of state transportation policy, 

these findings can be used to demonstrate the transportation system impacts of intercity 

passenger rail in short- to medium-distance intercity corridors.  For example, this study found 

that more than 39,000 vehicle-trips diverted to the Heartland Flyer in FFY 2009, resulting in an 

estimated reduction of 7.9 million vehicle-miles of travel on corridor roadways.  In addition to 

reducing vehicle congestion and road wear, air quality and energy use are also optimized with 

this reduction.  For policymakers, state transportation agency executives, and other stakeholders 

with a contribution to the development of state transportation policy, these findings can be 

meaningful to the decision-making process.  Naturally, the extent that the comparison can be 
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made is related to the similarity between the Heartland Flyer corridor and other corridors in the 

southwest region and across the country.  The findings of this study can also be used by planners 

to educate the public on the impacts of passenger rail in local areas.  The economic impacts 

findings, for example, could help in obtaining local stakeholder buy-in for passenger rail service 

improvements or expansion. 

 At the state level, the funding of state-supported intercity passenger rail routes is likely to 

be scrutinized during the annual appropriations cycle for state budgets.  The findings of this 

study can also be used by rail planners in the development of materials to support appropriations 

requests or to educate state legislators or committees on the impacts and outcomes of intercity 

passenger rail.  Findings can also be utilized in the writing of grant applications related to 

specific provisions of PRIIA or future intercity passenger rail funding programs.  Applications 

for infrastructure project funds, for example, can be supported with the findings of this study that 

demonstrate the congestion reduction benefits related to intercity passenger rail.  The extent to 

which a project can contribute to reducing congestion on the highway or air network was 

specifically listed as a criterion for evaluating projects for funding under these provisions (2).  

Also, the development of state rail plans as described by PRIIA Section 303 can benefit from 

these findings.  Considerations for project inclusion in state rail plans, as outlined in PRIIA 

Section 303, also include criteria related to congestion reduction and economic development.  

Measures of both criteria were identified in this study. 

Corridor-Level Studies 

 In addition to statewide passenger rail planning applications, the findings of this study 

can also be used to guide the development of future planning studies and other activities related 

to proposed passenger rail service in short- to medium-distance intercity corridors where no 

service currently exists.  Specifically, the mobility and economic benefits associated with the 

Heartland Flyer identified in this study can be used as a starting point to identify the benefits 

that could be accrued from the development of passenger rail service in other intercity corridors.  

One strategy used by planners when considering new intercity passenger rail service is to 

identify an existing passenger rail corridor with characteristics similar to the proposed corridor 

and use information from these “peer” corridors to support their planning activities.  New 
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passenger rail routes, particularly those in the southwestern United States, may share many 

similar characteristics to the Heartland Flyer.  As new passenger rail corridors in the southwest 

region are proposed, rail planners can use the findings of this study to develop sketch-level 

estimates of the impacts of the proposed service.  Benefits of enhancing or expanding existing 

service, including the Heartland Flyer route, can also be identified through the findings of this 

study.  Additional service frequencies on the Heartland Flyer route or expansion of the service to 

new markets, for example, would likely result in impacts similar to those identified in this study. 

Station Area Planning 

 The findings of this study can be used to support station-area planning needs.  Site-level 

planning tasks include the design of on-site parking and circulation systems and the provision of 

adequate capacity on the adjacent street system to manage new traffic associated with 

development (84).  Passenger travel mode of access to and from the rail station data can be used 

to develop refined trip generation estimates for new stations that consider the high level of pick-

up and drop-off activity at the rail station environment.  Mode split and trip duration data can be 

used to design adequate parking capacity at the station that accounts for both day trips and 

longer-duration travel.  This study identified this information for the seven Heartland Flyer 

stations, which encompass a variety of station area contexts.  Site design requirements for urban 

stations such as Oklahoma City and Fort Worth, for example, are much different than stations in 

smaller towns such as Pauls Valley or Purcell.  Findings from stations located in different types 

of cities can be used to guide site planning activities for new stations located in similar contexts 

along new intercity passenger rail routes.  As with the corridor-level applications discussed 

previously, the results of this study will be particularly useful for station planning and 

development along proposed rail corridors in the southwest region. 

Methodology Transfer 

 One potential application of this study related to future intercity passenger rail planning is 

the lessons learned from the survey design, data collection procedures, and quality control 

methodology developed for and used in this study.  The analysis of the content of the survey 

instruments used in past on-board surveys of intercity rail passengers in this study can provide 
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valuable insight on the design of future studies of this type.  Lessons learned during the data 

collection procedure (particularly the benefits of the support and involvement of the on-board 

staff) will be useful in the design and execution of future on-board surveys of intercity passenger 

rail passengers.  Finally, although the quality control review employed in this study had only a 

small impact on the quality of the overall data set (per-item response rate increase of two 

percentage points), future surveys may benefit from the quality control procedures described in 

this report.  It is recommended that researchers that are planning an on-board survey of intercity 

rail passengers consider the lessons learned in this study during all stages of future on-board 

surveys.  Proposed development of high-speed passenger rail in the United States will likely 

result in the need to deploy studies similar to the one described in this report to measure progress 

toward major policy initiatives and ensure that funding is being distributed accordingly.  While 

the characteristics of passengers using future high-speed rail routes are likely to be different than 

the characteristics of the Heartland Flyer passengers in this study, the study methodology 

utilized in this research can be transferred into a high-speed rail on-board survey application with 

few, if any, modifications. 

FUTURE RESEARCH 

 Future research on the topic of intercity rail passenger behavior and the impacts of 

passenger rail on intercity mobility and the communities it serves can take many directions.  

Given a limited amount of resources, new data collection efforts could either focus on gathering 

additional data for the Heartland Flyer or other corridors where surveys have been done in the 

past or fund new data collection on corridors where surveys have not been done in some time or 

have not been done at all.  Pre- and post-facto on-board surveys could also be deployed on a 

route where service improvements were made (such as travel time improvements) to observe any 

changes in traveler behavior resulting from the improvement.  The “before and after” approach 

may be particularly useful if it is necessary to document how funding for certain passenger rail 

projects accomplished progress toward policy outcomes, such as reducing highway congestion.  

On-board surveys might also be useful in certain corridors where short-distance service may be 

established on an intercity segment currently-served by an Amtrak long-distance route. 
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 Future research can also focus on improving the data collection and analysis 

methodology processes.  The state of practice would definitely be improved if a formal sampling 

plan could be developed that allowed for the estimation of variance and the resulting inferences 

that can be made about the population while also acknowledging the need to optimize study-

related costs.  Innovative survey approaches, such as a two-part form (hand-in and mail-back) or 

the use of electronic “tablet” devices for the tabulation of passenger responses might also be an 

area for future study.  Future surveys might also focus on obtaining more detailed origin and 

destination information, to develop a database of passenger information with increased 

geographic precision.  This would allow for a more refined estimate of a route’s market area.  

Finally, future surveys should take special care to identify passengers on a survey run who have 

already participated in the study and consider how these passengers might be accounted for in 

the total population of ridership without requiring them to complete a second survey form. 
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APPENDIX A: PROJECT PHOTOS 

 

Figure A-1: Oklahoma City Amtrak Station 

 

Figure A-2: Norman Amtrak Station 
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Figure A-3: Purcell Amtrak Station 

 

Figure A-4: Pauls Valley Amtrak Station 
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Figure A-5: Ardmore Amtrak Station 

 

Figure A-6: Gainesville Amtrak Station 
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Figure A-7: Fort Worth Amtrak Station 

 

Figure A-8: Big Canyon of the Washita River along Heartland Flyer Route 

 



 

147 

APPENDIX B: ON-BOARD SURVEY FORM 
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APPENDIX C: IRB DOCUMENTATION 
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