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1. INTRODUCTION

This document serves as a Summary Report for an Investment Grade Ridership Study of High
Speed Rail service in the Tampa – Orlando Corridor.  This study, conducted by Wilbur Smith
Associates and AECOM Consulting Transportation Group, represents a key component of the
ongoing planning and procurement activities by the Florida High Speed Rail Authority.

The ridership and ticket revenue forecasts presented in this report are characterized as being
investment-grade with respect to accuracy, reliability and credibility.   To meet the criteria of an
investment grade study the scope of this study was developed in consultation with a steering
committee formed to specifically review this work and based on the criteria set forth by the High
Speed Ground Transportation Association (HSGTA).  Specifically, this study incorporates the
following:

� Two independent opinions of ridership and revenue from experienced, unbiased demand
forecasting consultants

� A peer review process using independent experts to review forecasting assumptions and
procedures

� Current surveys designed to measure characteristics of existing demand in the corridor
and trip maker’s attitudes and perceptions of the proposed new travel mode

� A critical assessment of economic growth projections that are used to estimate the
overall increase in travel demand

� The development of forecasting models based on current travel, transport system and
economic growth data

� The adoption of conservative assumptions regarding factors affecting high speed rail
usage

� Alternative model estimates (sensitivity testing) intended to quantify the impacts of
different assumptions of key forecasting inputs on forecast results

� Anticipation of “ramp-up” effects (gradual behavior change) in response to the availability
of a new travel mode

� Emphasis on near term forecasts – investment decision makers commonly place greater
emphasis on early years of operation (when economic development is close to existing
conditions) than advanced year forecasts (that include growth that is expected, but not
certain, to occur).

� Comparison with prior rail corridor forecasts and explanation of differences

The approach defined above is designed to produce highly reliable forecasts. However, it is not
possible to forecast future events with certainty. Assumptions regarding economic growth,
competition between modes and external factors affecting overall travel demand and rail usage
may prove inaccurate. Changes from these assumptions could produce lower, or higher, rail
usage than the estimates contained in this report.
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BASE CASE AND “SENSITIVITY” FORECASTS

This report includes both “base case” forecasts and sensitivity tests. The base case forecasts
include the assumptions set out in the next few chapters of this report (dealing with economic
growth and road and rail service characteristics).  The sensitivity tests contained in Section 8
examine the impact on ridership and ticket revenue of changing key assumptions regarding rail
fare structure and frequency of service.  

The base case forecasts consider two alignments, The Beeline and Greenway alternatives.
These are fully described in Section 4.

REPORT ORGANIZATION

The remainder of this report is organized in the following sections:

� Section 2: Demographic Characteristics – Base and Future Year Growth

� Section 3: Existing Transportation System

� Section 4: High Speed Rail Service Assumptions

� Section 5: Travel Market Segments

� Section 6: Base and Future Year Total Travel Demand Forecasts

� Section 7: High Speed Rail Ridership and Ticket Revenue Forecasts

� Section 8: Sensitivity Test Forecasts
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2. DEMOGRAPHIC CHARACTERISTICS – BASE CONDITIONS AND
FUTURE YEAR GROWTH

The forecasting procedures estimate rail ridership in two steps.  First, the overall demand for
travel is estimated as a function of existing travel volumes and growth in population,
employment, hotel rooms, and Orlando Airport passengers.  Second, the percentage of total
travel attracted to rail is estimated (using service characteristics of the alternative travel modes)
and applied to the estimates of total travel demand.  This section describes both the existing
and future year demographic characteristics that were used to develop estimates of overall
demand.  

POPULATION, EMPLOYMENT AND HOTEL ROOMS

Forecasts of population, employment and hotel rooms are maintained by the three Metropolitan
Planning Organizations (MPOs) making up the corridor – Tampa Bay, Polk County and Orlando.
These MPO forecasts were compared on a county level to forecasts prepared by the Florida
Bureau of Economic and Business Research (BEBR) to confirm that the MPO data was
consistent with the official state data (the BEBR estimates). 

Exhibits 2-1, 2-2, and 2-3 show population, employment and hotel room data derived from the
MPO estimates.  Estimates are shown for years 2000, 2002 (the base year for this project’s
forecasts), 2005, 2010, 2015, 2020 and 2025.  Not all MPOs included all years in their
estimates.  Intermediate year values were interpolated between MPO forecast years where
necessary.

Total corridor population is forecast to increase 33 percent from 2002 to 2025.  The Orlando
region (Orange, Seminole and Osceola Counties) population is expected to increase by 46
percent over this same period.  The Tampa Bay Region (Hillsborough, Pasco and Pinellas
Counties) population is forecast to increase 23 percent and Polk County by 38 percent.
Employment in the corridor is expected to increase by 46 percent by year 2025.  The Orlando
and Lakeland regions will increase by about 57 percent, the Tampa Bay Region by about 37
percent.

Hotel room growth is one of the measures used to estimate growth in visitor travel within the
corridor.  Overall, hotel rooms are estimated to increase about 83 percent between 2002 and
2025.  The highest rate of increase is expected in the Orlando Region (about 100 percent).
Tampa Bay Region hotel rooms are expected to increase about 46 percent and Polk County
rooms by about 22 percent.
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EXHIBIT 2-1:  MPO POPULATION ESTIMATES BY COUNTY

REGION 2000 2002 2005 2010 2015 2020 2025
Orlando 
   Orange 900,163 938,367 995,674 1,091,184 1,186,697 1,301,960 1,411,809
   Seminole 365,798 380,425 402,365 438,931 475,498 475,498 475,498
   Osceola 172,531 183,637 200,296 228,061 255,829 286,065 314,054

   Sub-Total 1,438,492 1,502,429 1,598,334 1,758,176 1,918,024 2,063,523 2,201,361
Lakeland 
   Polk 433,319 451,515 478,809 524,299 569,788 597,743 625,725
Tampa 
   Hillsborough 951,905 981,712 1,026,423 1,100,941 1,175,454 1,248,615 1,321,758
   Pinellas 897,915 904,827 915,195 932,474 949,766 956,459 963,138
   Pasco 330,893 341,337 357,004 383,114 409,214 434,948 460,669

Sub-Total 2,180,713 2,227,876 2,298,621 2,416,529 2,534,434 2,640,022 2,745,565
Total 4,052,524 4,181,820 4,375,764 4,699,004 5,022,246 5,301,288 5,572,651

EXHIBIT 2-2:  MPO EMPLOYMENT ESTIMATES BY COUNTY

REGION 2000 2002 2005 2010 2015 2020 2025
Orlando 
   Orange 712,605 742,901 788,346 864,086 939,838 1,046,086 1,150,908
   Seminole 186,532 196,323 211,009 235,485 259,961 289,709 321,105
   Osceola 62,085 66,296 72,613 83,140 93,664 102,233 110,810

   Sub-Total 961,222 1,005,520 1,071,967 1,182,711 1,293,463 1,438,028 1,582,823
Lakeland 
   Polk 173,319 181,722 194,327 215,335 236,331 261,338 286,344
Tampa 
   Hillsborough 667,537 698,108 743,964 820,391 896,810 976,313 1,055,801
   Pinellas 502,250 511,037 524,218 546,185 568,138 576,516 584,881
   Pasco 95,612 99,972 106,511 117,410 128,316 139,839 151,353

   Sub-Total 1,265,399 1,309,116 1,374,693 1,483,986 1,593,264 1,692,668 1,972,035
Total 2,399,940 2,496,358 2,640,986 2,882,032 3,123,058 3,392,034 3,661,202
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EXHIBIT 2-3:  MPO HOTEL ROOM ESTIMATES BY COUNTY

REGION 2000 2002 2005 2010 2015 2020 2025
Orlando 
   Orange 72,362 79,388 89,927 107,491 125,053 145,646 169,298
   Seminole 3,722 4,055 4,556 5,389 6,218 7,566 8,998
   Osceola 26,022 27,367 29,385 32,748 36,111 39,696 44,598

   Sub-Total 102,106 110,810 123,867 145,628 167,382 192,908 222,894
Lakeland 
   Polk 5,703 5,841 6,049 6,394 6,739 6,931 7,127
Tampa 
   Hillsborough 18,594 19,832 21,690 24,786 27,884 30,684 33,484
   Pinellas 23,684 24,038 24,570 25,456 26,343 29,606 30,869
   Pasco 3,071 3,214 3,428 3,784 4,142 4,592 5,042

   Sub-Total 45,349 47,084 49,688 54,026 58,369 63,882 69,395
Total 153,158 163,736 179,603 206,048 232,490 263,721 299,416

ORLANDO INTERNATIONAL AIRPORT (OIA) PASSENGER GROWTH

Growth in OIA passengers was used (in combination with hotel room growth) to estimate the
increase in visitor travel in the corridor. OIA passenger growth was also used to estimate the
future year number of passengers requiring transport from the airport to their initial destinations
within Florida.

The terrorist attacks of September 11, 2001 had both short and long term impacts on air travel.
Therefore, existing (pre-September 11, 2001) forecasts of airport activity were believed to
require adjustment to anticipate the long-term changes in air passenger growth.

Exhibit 2-4 shows the process used to obtain adjusted estimates of air passengers passing
through OIA. Line 1 contains the Greater Orlando Aviation Authority (GOAA) forecasts of total
airport passengers prepared in 2001 (pre-September 11). Line 2 shows growth rates implied in
these forecasts using year 2002 as a base. Line 3 contains the study team’s estimate of
calendar year 2002 passengers including long term effects of the terrorist attacks (but excluding
short term impacts). 

It was assumed that the growth rates implied in the initial GOAA forecasts were still valid for
estimating future year rates of growth. However, these rates were applied to the reduced
number of air travelers estimated to use OIA in 2002 (with short term impacts discounted). Line
4 contains the result of applying the initial growth rates to the revised estimate of 2002 air
passengers.

GOAA recently updated its forecasts of air passengers for the period through 2010. Estimates
from this source are shown in line 5 of the table. They are somewhat less than those estimated
in the process described above (and shown in line 4). It was decided to further reduce the
forecasts of OIA passengers to account for these differences. A 0.94 reduction factor was
derived from comparison of the new GOAA forecasts and the study team estimates of post-
September 11 air passenger growth. Application of this reduction factor produced the growth
rates (from 2002) and passenger forecasts shown in lines 7 and 8 of the table. OIA passengers
were estimated to increase about 93 percent between 2002 and 2025 to total about 52 million
per year (in 2025).
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EXHIBIT 2-4:  OIA Growth Estimates

AIRPORT GROWTH ANALYSIS ITEM 2000 2002 2005 2010 2015 2020 2025
1 Pre-9/11 Annual Passenger Forecast (1000’s) 30,824 33,339 37,891 45,487 52,890 60,350 68,280

2 Growth Rates: 2002 to Forecast Year 0.92 1.00 1.14 1.36 1.59 1.81 2.05

3 Estimated 2002 Annual Passengers (1000’s)
intended to account for long term impacts of 9/11

27,100

4 Estimated Annual Passengers using pre-9/11 
growth rates applied to 2002 passengers (1000’s)

30,800 36,975 42,992 49,056 55,502

5 Post-9/11 GOAA Annual Passenger Forecasts
(excluding connect passengers) (1000’s)

29,156 34,132

6 Ratio: Post-9/11 GOAA Forecasts / Initial HSR
Forecasts

0.947 0.923

7 Revised Growth Rates: 2002 to Forecast Year
(assume 0.94 reduction factor)

1.07 1.28 1.49 1.70 1.93

8 Revised Estimated Annual Passengers
(1000’s)

28,952 34,756 40,413 46,113 52,172
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3. EXISTING TRANSPORTATION SYSTEM

In order to accurately forecast travel in the study area, detailed knowledge of existing
transportation facilities is required.  Because almost all trips in the Tampa-Orlando corridor
currently use automobile as the primary mode of transportation, detailed characteristics of travel
times and costs were developed between all zone pairs.

ROAD NETWORK

The Study Team developed the model network used to create travel times and costs by
combining the relevant regional models in the study area.  The models used are as follows:   

� Tampa Regional Planning Model, 

� Orlando Urban Area Planning Model, and

� Polk County Planning Model.  

Because of the breadth of each of the three regional models, the study team joined the
networks by connecting overlapping links and deleting superfluous links.  The combined
network retained all loaded highway network congested and free flow times determined by each
regional model.  The regional models used accepted 2000 base conditions and financially
constrained plans for 2025 future conditions. A map of the study area highway network is
displayed in Exhibit 3-1.

EXHIBIT 3-1:  MAP OF HIGHWAY NETWORK
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The Orlando Model congested future network resulted in congested times that seemed
unreasonable.  Because the 2025 financially constrained Orlando Model is still being modified,
the study team applied rules that the congested speed would not exceed twice the uncongested
speed on links.  This is a more conservative estimate for calculating differences in travel times
between auto and rail.

HIGHWAY TRAVEL IMPEDANCES

By building minimum paths between all Traffic Analysis Zones (TAZ) in the combined highway
network, the study team determined travel times between all TAZs using TRANPLAN skimming
procedures on the uncongested (“free-flow”) and congested networks.  Each TAZ was assigned
to the Florida Zone system created for this study, and the TAZ to TAZ travel times, distances,
and costs were summed to the Zone level and weighted by population and employment to
create an average zone to zone impedance.

EXHIBIT 3-2:  BASE AND FUTURE TRAVEL TIMES (IN MINUTES)

2000 Network 2025 Network
Uncongested Time Congested Time Uncongested Time Congested Time

Convention Center –
Orlando Airport 16 21 16 23

Disney – 
Orlando Airport 25 34 25 37

Downtown Tampa –
Orlando Airport 82 91 84 99

Lakeland – 
Downtown Tampa 39 40 39 43

Travel Costs were determined by the sum of the toll links in the highway networks and the cost
per mile incurred by an auto traveler.  The cost per mile used for business travelers was $0.36
per mile and the out-of-pocket or incremental cost per mile used for non-business travelers was
$0.12.  

HISTORICAL TRAFFIC COUNTS

The Florida Department of Transportation maintains historical count data at a count station near
where the main line survey was conducted, just east of Polk City on I-4.  The following exhibit
displays historical intercity daily traffic, the counts obtained from the vehicle counts for the days
surveyed and forecast traffic estimates.  The traffic counts from the survey seem high relative to
historical AADT counts and FDOT forecast AADT, however seasonal data indicates that the
summer season actually underestimates annual traffic by 2%.  Because the counts were over a
limited number of days, the increase in traffic volume could be a slight aberration or could be a
increase in highway travel in response to the September 11, 2001 terrorist attacks.  The
following exhibit, 2002 volume displays the actual count data corresponding to the survey
period.  All other data are FDOT AADT data and forecasts.
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EXHIBIT 3-2: HISTORICAL AND FORECAST TRAFFIC COUNT DATA

YEAR COUNT YEAR COUNT YEAR COUNT
1970 11,100 1997 52,000 2004 66,000
1975 22,100 1998 54,000 2005 67,000
1980 26,800 1999 54,000 2006 69,000
1985 30,100 2000 60,000 2007 70,000
1990 44,300 2001 62,000 2008 72,000
1995 43,500 2002 69,200 2009 73,000
1996 43,500 2003 64,000 2010 74,000

AIR SYSTEM

The Tampa-Orlando city pair is currently served by one round trip per day departing Tampa in
mid-morning and returning in the early evening (9:40 AM from Tampa, 5:55 PM from Orlando).
Schedule time between the two cities is about 45 minutes (gate to gate). Given uncertainty in
security and check-in processing times it is estimated that at least one hour would be required
within terminal at trip origin and 20 minutes at trip destination. An additional 20 minutes would
be required at each end of the trip to travel between ultimate origins/destinations and the
airports. This leads to a total air trip travel time estimate of about 2 hours and 45 minutes.
Round trip fares currently available range from $145 to $270 (including airport taxes/fees),
depending on length of advance purchase and whether a Saturday night stay is involved.

FAA records indicate that about 20,000 person trips (one way) were made by air in the last year
prior to September 11, 2001. About 16,000 of these were to connect with another flight. The
remaining 4,000 (about 11 per day) were made with a true origin and destination of Tampa and
Orlando Given the lack of service offered, high door to door travel times  and the high
comparative costs, air travel between Tampa and Orlando is not considered to be a significant
alternative to either road or rail travel.
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4. RAIL SERVICE ASSUMPTIONS

In conjunction with detailed highway characteristics, detailed assumptions regarding the
potential high speed rail service characteristics are needed to forecast the mode split between
the two competing modes.  These assumptions included station locations, station access,
alignment, technology, average travel time, frequency and fare structure. 

ALIGNMENT ALTERNATIVES

Two major alignment alternatives are considered in this study: The Beeline Alternative and the
Greeneway Alternative.  Both alternatives are the same between Tampa and Disney, but vary in
the alignment between the Disney station and the Airport.  

Both alignments begin in Downtown Tampa just south Interstate 275 and east of the
Hillsborough River.  The alignments continue east to Lakeland along the I-4 corridor to the
Kathleen Rd interchange in Lakeland and to just north of the Irlo Bronson Hwy at the Southern
end of the Disney resort.

In the Beeline alternative, the alignment continues along I-4 to Rte 528, the Beeline Expressway
with a stop just east of International Drive (Orange County Convention Center).  This alignment
continues to run parallel with the Beeline to John Young Parkway where it separates and
continues to the east and south before entering the airport from the south and arriving at the
new south land-side terminal.

The Greeneway alternative leaves the I-4 alignment and follows the Greeneway to the south
land-side terminal. The station locations are shown in a map in exhibit 4-1 and are as follows

Beeline Alternative
� Downtown Tampa
� Lakeland – Kathleen Road
� Disney
� Convention Center / International Drive
� Orlando International Airport

Greeneway Alternative
� Downtown Tampa
� Lakeland – Kathleen Road
� Convention Center / International Drive
� Orlando International Airport
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EXHIBIT 4-1:  MAP OF ALIGNMENTS AND STATION LOCATIONS

TRAIN SCHEDULES

Train schedules were created based on a 17-hour service day (6 AM to 11 PM).  Exhibit 4-2
displays average travel times and daily frequencies between station pairs over both alternatives.  
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EXHIBIT 4-2:  TRAIN SCHEDULE SUMMARY

BEELINE ALTERNATIVE GREENEWAY ALTERNATIVE

Station Pair Distance
(Miles)

Daily One-Way
Frequency

Avg. Travel Time
(Min)

Daily One-Way
Frequency

Avg. Travel Time
(Min)

Tampa - Lakeland 31 14 22 14 22
Tampa – Disney 65 14 42 14 42
Tampa – I Drive 73 14 53 - -
Tampa – OIA 84 14 64 14 57

Lakeland – Disney 34 14 20 14 20
Lakeland – I Drive 42 14 31 14 -
Lakeland - OIA 53 14 42 -

14 35
Disney – I Drive 8 22 9
Disney OIA 19 22 21 - -

22 14
I Drive - OIA 11 22 11 - -

FARE STRUCTURE

Fares for the proposed service are based on other intercity corridor rail corridors around the
country and have been used in previous studies in Florida.  Commuter fares were determined
based loosely on Tri-Rail fares in Southeast Florida and are a considerable discount over the
full fare.  The commuter fares will only be available to regular commuters and represent the
average per-trip cost of a weekly or monthly pass.  The fare structure by station pair is displayed
in Exhibit 4-3.

EXHIBIT 4-3:  PROPOSED FULL AND COMMUTER FARES

STATIONS DISTANCE (miles) FULL FARE COMMUTE FARE
Tampa - Lakeland 31 $15.00 $5.25
Tampa – Disney 65 $25.00 $8.75
Tampa – I Drive 73 $27.00 $9.50
Tampa – OIA 84 $29.00 $10.25

Lakeland – Disney 34 $18.00 $6.25
Lakeland – I Drive 42 $20.00 $7.00
Lakeland - OIA 53 $22.00 $7.75

Disney – I Drive 8 $10.00 $3.50
Disney OIA 19 $12.00 $4.25

I Drive - OIA 11 $12.00 $4.25
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STATION ACCESS CHARACTERISTICS

Station access characteristics (mode of access, travel times and costs) were included in the
calculation of service variables considered in mode choice estimation. Exhibit 4-5 contains the
parking costs, public transit fares, and taxi fares assumed to apply to each station. The public
transit fares shown for Orlando Airport, Convention Center and Disney stations are ‘free’,
reflecting an assumption that businesses in the area will provide a free shuttle service between
the station and the surrounding development.

EXHIBIT 4-4:  STATION ACCESS CHARACTERISTICS

STATION PARKING COST 
PER DAY 

PUBLIC TRANSPORT
FARE PER TRIP TAXI FARE

Orlando Airport $6.00 Free $3.25 first mile + $1.75 per additional miles
Convention Center $3.00 Free $3.25 first mile + $1.75 per additional miles
Disney $2.00 Free $3.25 first mile + $1.75 per additional miles
Lakeland $2.00 $1.00 $3.00 first mile + $1.75 per additional miles
Tampa $3.00 $1.25 $3.25 first mile + $1.75 per additional miles

Note: A free shuttle service was also assumed to link the Tampa Station with Busch Gardens.

The time spent within rail stations (for walking to/from curbside/parking areas, purchasing tickets
and waiting for the train) is also represented in the forecasting process. Arriving passengers
were assumed to spend 10 minutes in the station prior to boarding the train. Passengers
boarding a train at the airport were assumed to require 5 minutes to use a people mover system
(to move from the airport proper to the rail station) and to wait at the station for the next train to
arrive. This waiting time was calculated as one half the time separation (headway) between
trains. Passengers departing trains were assumed to require 5 minutes to exit all stations.

Intercity trip makers (both resident and visitor) were assumed to access stations by private
automobile (or rental car) at the ‘home’ end of their trips. At the non-home end, passengers
were assumed to travel to their destinations by taxi (business trips) or by using public
transit/free shuttle services (all other trips). 

At the non-home trip end, the station service area was defined as a 5 mile radius around each
station. Trips to destinations outside the station service area were not considered to be potential
rail users. Finally, intercity trips from origins and/or to destinations within walking distance of rail
stations (with ¼ mile) were assumed to walk as the access/egress mode.

Airport access trip makers were assumed to reach rail stations (at the non-airport end of their
trips) by private automobile (residents), walking (if the traveler’s home, hotel or business
location was with ¼ mile of the station) or by using public transit/free shuttle services (again, to
or from locations within a 5 mile radius around the station.
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5. MARKET SEGMENTATION

To apply differential growth rates and travel relationships it is necessary to segment the market
geographically and by unique characteristics of the traveler such as trip purpose, residency, and
home location.  The following section discusses the market segmentation for the intercity and
airport access travel market.
 
GEOGRAPHIC CONSTRAINTS

The study area for this analysis includes the seven counties in the Tampa Bay, Lakeland, and
Orlando Areas.  These seven counties were further subdivided into geographic zones for
detailed analysis of travel and socioeconomic characteristics.  Exhibit 5-1 shows the study area
zones boundaries, counties, and major highway facilities.  

This geographic system was used to analyze the two major travel markets in this corridor, the
intercity travel market and the airport access market.  Only intercity trips entirely within the zone
system were considered potential trips for the proposed rail system.  The airport access market
was even more geographically constrained.  Only trips from southeast Orange County, Tampa,
and central Polk County were consider potential airport rail access trips.

EXHIBIT 5-1:  MAP OF STUDY AREA
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INTERCITY TRAVEL

The intercity travel market (defined to be trips between Tampa-Lakeland, Tampa-Orlando and
Lakeland-Orlando) was segmented along the following key dimensions: 

� Trip purpose
� Residency
� Trip end type

The markets were segmented in this way to account for variation in travel patterns for different
types of trips.  Trip purpose was segmented into commute, business, and other non-business
purposes.  

Residency was defined as a Florida resident versus a non-Florida resident. It is anticipated that
Florida residents would utilize the rail system differently than visitors from outside the state.  

Trip end type defined whether the trip was to or from the person’s home or a non-home location.
Based on trip purpose, the trip end type varies the kind of access available to the rail system
and the growth rates associated with zone pairs.
This segmentation results in the flowing five major market segments:

� Resident Commute Market -The resident commute market is defined by trips to or from
the traveler’s office.  This segment is further divided into home to work and work to home
divisions. 

� Resident Business Market -The resident business market is any non-commute work
related trip by a Florida resident.  This segment includes all home to non-home, noon-
home to home, and non-home to non-home trips.

� Resident Other Market - The resident other trip purpose is defined by all other trips
made by a Florida resident including vacation/recreation and personal business.  This
market segment also in includes all home to non-home, non-home to home and non-
home to non-home trips.

� Non-Resident Business Market - The non-resident business market includes all work
related travel by a non-resident.  Since, by definition, a non-resident does not have a
home in Florida, all trips in this market segment are non-home to non-home.

� Non-Resident Other Market - The non-resident other trip purpose includes all non-
business purposes by a non-resident for non-home to non-home trips.

AIRPORT ACCESS TRAVEL

Trips to and from the airport were subdivided into two major market segments Florida residents
and visitors. This distinction is intended to recognize that residents may use their personal cars
to access the airport while visitors do not have this option available.

Resident and visitor access trips were further categorized by trip purpose (business and other
purposes).  Employers often reimburse business travel expenses and business travelers tend to
place a higher value on their time. These factors combine to produce a situation where business
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travelers are more likely to pay higher travel costs to minimize travel time (for example, use taxi
or rental cars for local transport) than non-business travelers.

The Florida visitor travel market has a large component that is packaged to include airfare,
lodging and local transportation for a single price. In these cases, the costs of travel to and from
the airport are not obvious to the traveler. In effect, these travelers are captive (do not consider
other choices) to the travel mode arranged for them. 

The magnitude and destinations of these ‘captive’ airport access passengers were defined
though the airport survey (and are reported as a separate item in the airport access demand
forecasts). Vendors may be able to negotiate agreements with the entities that organize and sell
packaged travel (primarily Walt Disney World, Mears Transportation, Orlando Convention
Center Event Organizers and hotel groups) to carry these travelers on the rail system.
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6. BASE AND FUTURE YEAR TOTAL DEMAND

Base travel demand was determined by new highway and airport access surveys conducted in
July and August 2002.  The base demand is used in conjunction with socio-economic growth to
estimate future demand.  This section describes the travel surveys, presents a brief summary of
results, and presents the base and future total demand in the corridor.

TRAVEL SURVEY

New travel surveys were conducted for the intercity and airport access markets in the proposed
rail corridor.  The highway surveys were conducted on I-4 just east of Polk City to capture the
intercity market from Orlando to Lakeland and Tampa and at on ramps to I-4 in Lakeland to
capture the Commute Market to Tampa.  The airport access survey was conducted in the
airside terminals of Orlando International Airport targeting passengers who began their trip in
the study corridor.

Highway Survey Results

The highway survey was conducted on I-4 east of Polk City to obtain an estimate of the
intercity travel market and at key interchanges in Lakeland to obtain details of the
Lakeland to Tampa commute market.  Exhibit 6-1 displays the target and completed
surveys at each location.  Exhibits 6-2 and 6-3 display market information of Tampa-
Orlando and Tampa Lakeland trips.

EXHIBIT 6-1: HIGHWAY SURVEY SAMPLE

Location / Date Target Completed Actual Completed
Westbound I-4 on-ramp from US 98
     Thursday, July 11 375 – 500 894
     Saturday, July 13(1) 375 – 500 646

Total 750 – 1000 1540
Westbound I-4 on-ramp from SR 539 (Kathleen
Road)
     Sunday, July 14 375 – 500 825
     Monday, July 15 375 – 500 1008

Total 750 – 1000 1833
Westbound I-4 on-ramp from West Memorial
Boulevard
     Thursday, July 18 375 – 500 818
     Saturday, July 20 375 – 500 560

Total 750 – 1000 1378
Westbound I-4 mainline at rest area between
Exits 21 and 22 near Polk City
     Sunday, July 21(2) 583 – 750 722
     Monday, July 22 583 – 750 1462
     Wednesday, July 24 583 – 750 0(3)

Total 1750 – 2250 2184

Notes: (1) Down 4 hours due to rain.
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(2) Closed at 2:15 PM due to rain.
(3) Mainline target reached after the second of the three scheduled survey days.  

EXHIBIT 6-2: DISTRIBUTION OF VEHICLE TRIPS BY DAY, RESIDENCY AND
PURPOSE BY MARKET

TAMPA – ORLANDO ORLANDO – LAKELAND
Business Commute Other Business Commute Other

Weekday 32.4% 12.7% 54.9% 37.8% 40.8% 21.4%
Weekend 19.3% 7.7% 73.0% 24.7% 7.1% 68.2%

EXHIBIT 6-3: PERSON TRIP MARKET SIZE AND COMPOSITION

Market Annual
Trips

Daily
Trips

Resident
(%)

Business
(%)

Commute
(%) Other (%)

Orlando – Tampa 20,924,000 57,000 68 16 6 78
Lakeland – Orlando 6,509,000 18,000 84 29 23 48

Airport Access Survey Results

The airport access survey was conducted Wednesday August 14, Thursday August 15,
and Saturday August 17 to obtain details of the airport access market.  The study team
used boarding counts, and historical seasonality data to create a normalized estimate of
2002 airport traffic.  The normalized estimate does not include the decrease in travel in
the early part of 2002, due to the terrorist attacks of September 11, 2001.  This
normalized estimate reduces the ramp-up to future airport activity from the actual 2002
airport activity.  Exhibit 6-4 displays the airport survey results.  Exhibits 6-5 and 6-6
display market data obtained from the survey.
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Exhibit 6-4: Airport Survey Targets Results Summary

Date Airside Major Airlines Total
Surveys

Valid
Surveys

Stated Pref.
Surveys

Wednesday,
August 14

Airsides
1 & 3

American, ATA,
Continental, NW,

USAir, United
594 558 249

Thursday,
August 15

Airsides
2 & 4

Southwest, AirTran,
Spirit, Delta 635 588 250

Saturday,
August 17

All
Airsides All 716 633 373

Total 1945 1779 872

EXHIBIT 6-5: TRIP PURPOSE AND RESIDENCY FOR AIRPORT ACCESS
MARKET (THOUSANDS OF PASSENGERS)

Trip Purpose Florida Resident Non-Resident Total

Business 1,829
(6.8%)

2,665
(9.8%)

2,495
(16.6%)

Non-Business 6,008
(22.2%)

16,592
(61.2%)

22,599
(83.4%)

Total 7,836
(28.9%)

19,257
(71.1%)

27,094
(100.0%)

EXHIBIT 6.6: MODE OF ACCESS/EGRESS TO AIRPORT (THOUSANDS OF
PASSENGERS)

Auto Market Rental Car
Market Shuttle Market Other(1) Total

10,495
(38.8%)

9,547
(35.3%)

5,662
(20.9%)

1,363
(5.0%)

27,094
(100.0%)

Notes: (1) Defined as Taxi / Limo, Local Bus, and Other (walk / non-motorized)
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POTENTIAL RAIL TRIPS

Potential market is defined on a zone-to-zone basis based on (1) the percentage of the zone
that is within walking distance of the station, (2) the percentage of the zone that is within shuttle
distance of the station but not within walking distance and (3) the percentage of the zone that is
neither within walking nor shuttle distance.  The sum of these three percentages is 1.0.

Base and Future Year Estimates

Total trips were determined for the airport access and intercity markets based on the
expanded survey.  Future year estimates are based on the projected growth of socio-
economic characteristics such as population, employment, number of hotel rooms, and
the airport growth rate.  Exhibit 6-7 displays the total intercity person trips by detailed
market segment.  Consistent with a priori expectations the home-based resident-other
and non-resident other markets are the largest.  Exhibit 6-8 displays 2002 and 2010
intercity market estimates by residency and trip purpose.  Exhibit 6-9 shows the growth
rates of socio-economic variables in the Tampa – Orlando market along with the growth
rate of travel by trip purpose.

EXHIBIT 6-7: 2002 AND 2010 ANNUAL INTERCITY PERSON TRIPS BY MARKET

Market Segment 2002 Annual
Person Trips

2010 Annual
Person Trips

Annual
Growth Rate

Resident Commute, Home to Non-Home 3,274,868 3,885,873 2.16%
Resident Commute, Non-Home to Home 3,412,735 4,092,631 2.30%
Resident Business, Home to Non-Home 1,965,900 2,471,988 2.90%
Resident Business, Non-Home to Home 1,348,970 1,676,000 2.75%
Resident Business, Non-Home to Non-Home 2,445,084 3,068,713 2.88%
Resident Other, Home to Non-Home 9,887,810 12,583,477 3.06%
Resident Other, Non-Home to Home 8,220,290 10,607,831 3.24%
Resident Other, Non-Home to Non-Home 1,683,045 2,181,729 3.30%
Non-Resident Business, Non-Home to Non-Home 497,110 622,692 2.86%
Non-Resident Other, Non-Home to Non-Home 8,584,360 11,234,835 3.42%

EXHIBIT 6-8: 2002 AND 2010 INTERCITY MARKET ESTIMATES (THOUSANDS OF
ANNUAL PERSON-TRIPS)

Resident Non-Resident
Commute Business Other Business Other Total

2002
     Orlando – Tampa 1,182 2,784 9,770 327 6,316 20,380
     Lakeland – Orlando 1,354 1,500 1,793 91 728 5,467
     Lakeland – Tampa 4,081 1,240 7,773 60 1,333 14,487
2010
     Orlando – Tampa 1,419 3,479 12,623 404 8,337 26,261
     Lakeland – Orlando 1,642 1,881 2,353 119 985 6,980
     Lakeland – Tampa 4,832 1,557 9,834 75 1,664 17,943
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EXHIBIT 6-9:  PROJECTED ANNUAL GROWTH RATES- 
ORLANDO-TAMPA MARKET (2002-2010)
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Exhibits 6-10 and 6-11 show the 2002 and 2010 potential Orlando Airport access trips by
purpose.  Exhibit 6-10 shows the potential market being only roughly one-third the total
airport activity.  The non-resident other (non-business) market is by far the largest
market segment following expectation based on the large tourism market in Central
Florida.

EXHIBIT 6-10: 2002 OIA AIRPORT ACCESS MARKET (THOUSANDS OF ANNUAL
PASSENGERS)

Resident Non-Resident Market
Business Other Captive Business Other Total

Southwest Orlando
Area 260 684 2,610 934 8,095 9,973

Tampa Bay &
Lakeland 91 284 51 86 412 873

Total 351 968 2,661 1,020 8,507 10,846
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EXHIBIT 6-11: 2010 OIA AIRPORT ACCESS MARKET (THOUSANDS OF ANNUAL
PASSENGERS)

Resident Non-Resident Market
Business Other Captive Business Other Total

Southwest Orlando
Area 319 848 3,462 1,134 10,639 16,402

Tampa Bay &
Lakeland 103 328 57 98 451 1,036

Total 422 1,176 3,518 1,232 11,089 17,438
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7. RAIL RIDERSHIP AND REVENUE FORECASTS

As mentioned previously, two consultants – AECOM Consulting and Wilbur Smith Associates –
prepared independent estimates of annual rail ridership and ticket revenue, based on a common
set of key input assumptions. The consultants worked together to develop a similar set of
assumptions quantifying the candidate portion of each market that would be served by the new
rail service.  They then independently estimated the share of these candidate markets that
would be diverted to rail as well as the new rail trips that would be induced by the availability of
the mode. 

A detailed description of the procedures used by each consultant in preparing these forecasts is
provided in a technical appendix to this document. 

Both sets of forecasts are summarized by the following exhibits for 2010 (Exhibit 7-1) and 2025
(Exhibit 7-2) conditions.  These exhibits provide estimates of the candidate market size, annual
rail ridership and ticket revenue (for each of the two alignment options) for the following types of
markets that would be served by the proposed rail system:

MARKET SEGMENTATION

The forecasts were separated into two distinct market groups that include the resident, visitor,
commuter, business and other travelers described previously in this report.  These are as
follows: 

� Intercity Market: This market group includes trips within the corridor between Tampa,
Lakeland, and Orlando areas by residents and visitors.  This also includes travel by
regular commuters using multi-ride discount fares

� Airport Access Market: This group includes trips to/from the Orlando International
Airport (OIA) by air passengers flying to/from markets outside of the corridor.  The airport
access market group is further subdivided into the two categories defined as choice
market and captive market components

. 
Choice Market includes candidate trips by travelers who are currently making their
own choice of mode of travel to/from the airport. 
 
Captive Market includes trips served by various transportation providers that are pre-
packaged with other travel and/or accommodation arrangements – choice of mode is
not made by the traveler by is instead made by the entity that contracts for the
services 

RIDERSHIP FORECASTS

The ridership forecasts were prepared for each of the two alignments under consideration and
are summarized in Exhibits 7-1 and 7-2.  The exhibits include estimates of candidate market
size, annual rail ridership and ticket revenue prepared independently by the two consultants.
Revenues are expressed in terms of current (2002) year dollars.  
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Candidate markets are less that the total market for the corridor as identified elsewhere in this
report.   Candidate markets exclude travel in the corridor that cannot reasonably be anticipated
to shift from the current mode to high speed rail. 
 
The consultants jointly quantified the total size of the airport access captive market, both in
terms of annual user volume and revenue value.  However, the actual value of this market to the
proposed rail system is dependent on negotiations with the sponsoring entities and providers of
this service.  For the purposes of this study the value of the captive airport market both from the
Disney area and the International Drive area are quantified separately in Exhibits 7-1 and 7-2. 
 

INDUCED TRAVEL

Both consultants have also included independent estimates of induced travel in the Intercity
Market.  This induced travel, which is only associated with the non-commuter segments of the
intercity travel market, represents about 3 to 6 percent of the total intercity ridership and ticket
revenue forecasts.  



EXHIBIT 7-1: 2010 Annual Ridership and Ticket Revenue Forecasts by Market

CANDIDATE BEELINE ALIGNMENT OPTION GREENEWAY ALIGNMENT OPTION
MARKET1

(thousands)
Annual Ridership

(thousands)
Ticket Revenue

($ millions)
Annual Ridership

(thousands)
Ticket Revenue

($ millions)
AECOM WSA AECOM WSA AECOM WSA AECOM WSA AECOM WSA

Intercity Market
Tampa – Orlando 4,400 4,504 582 453 $14.7 $11.4 484 377 $12.1 $9.3

Diverted 542 437 $13.7 $11.0 452 365 $11.3 $9.0
Induced 40 16 $1.0 $0.4 32 12 $0.8 $0.3

Tampa – Lakeland 3,430 3,427 339 326 $3.9 $3.7 341 326 $3.9 $3.7
Diverted 328 320 $3.7 $3.6 330 320 $3.8 $3.6
Induced 11 6 $0.2 $0.1 11 6 $0.2 $0.1

Lakeland – Orlando 2,780 3,022 275 285 $4.7 $4.8 226 231 $3.8 $3.9
Diverted 264 278 $4.4 $4.6 218 226 $3.7 $3.8
Induced 11 7 $0.2 $0.1 8 5 $0.2 $0.1

Intercity Market Subtotal: 10,610 10,953 1,196 1,064 $23.3 $19.8 1,051 934 $19.9 $16.9

Airport Access (Choice Market)
OIA – International Drive area 1,610 1,604 210 266 $2.5 $3.2 N/A N/A N/A N/A
OIA – Disney 2,950 3,207 462 851 $5.6 $10.2 537 873 $6.5 $10.5
OIA – Tampa Bay and Lakeland 450 464 66 93 $1.6 $2.2 69 97 $1.6 $2.3

Airport Access Choice Market Subtotal: 5,010 5,275 738 1,210 $9.6 $15.6 606 970 $8.1 $12.8
Total: 15,620 16,228 1,934 2,274 $32.9 $35.4 1,657 1,904 $27.9 $29.7

CANDIDATE MARKET
Annual
Users

(thousands)

Revenue
Value

($ millions)
Airport Access (Captive Market)2

OIA – International Drive 530 $6.4
OIA - Disney 2,190 $26.3

Total: 2,720 $32.6
Notes: 
1. Candidate market does not include areas outside of the service area or submarkets not likely to divert traffic to HSR.
2. Captive market from the International Drive area and Disney are estimated based on survey data. The actual value of these markets area dependent on negotiations with entities and providers

currently providing this service. If agreement can be reached with International Drive entities allowing the HSR operator access to all their captive markets, ridership on the Beeline alternative will
increase to between 2.5 and 2.8 million riders generating total annual revenues of $39 to $42 million. If agreement can be reached with Disney allowing the HSR operator to access all their
captive markets, the total potential ridership on the Greeneway alternative would increase to between 3.8 and 4.1 million riders generating total annual revenues of $54 to $56 million.

3. Intercity market includes regular commuters using prepaid discount fares.
4. Revenues are Yr. 2002 $’s.



EXHIBIT 7-2: 2025 Annual Ridership and Ticket Revenue Forecasts by Market

CANDIDATE BEELINE ALIGNMENT OPTION T
MARKET1

(thousands)
Annual Ridership

(thousands)
Ticket Revenue

($ millions)
Annual Ridership

(thousands)
Ticket Revenue

($ millions)
AECOM WSA AECOM WSA AECOM WSA AECOM WSA AECOM WSA

Intercity Market
Tampa – Orlando 6,530 6,693 872 683 $22.1 $17.2 725 566 $18.2 $14.1

Diverted 812 659 $20.6 $16.6 677 547 $17.0 $13.6
Induced 60 24 $1.6 $0.6 48 19 $1.2 $0.5

Tampa – Lakeland 5,200 5,177 508 503 $6.0 $5.8 513 503 $6.0 $5.8
Diverted 491 492 $5.7 $5.7 495 492 $5.8 $5.7
Induced 17 11 $0.3 $0.2 18 11 $0.3 $0.2

Lakeland – Orlando 4,350 4,743 437 460 $7.5 $7.8 357 364 $6.1 $6.2
Diverted 419 448 $7.1 $7.5 344 356 $5.8 $6.1
Induced 18 12 $0.4 $0.2 13 8 $0.3 $0.2

Intercity Market Subtotal: 16,080 16,613 1,817 1,646 $35.6 $30.8 1,595 1,433 $30.3 $26.2

Airport Access (Choice Market)
OIA – International Drive area 2,560 2,231 325 420 $3.9 $5.0 N/A N/A N/A N/A
OIA – Disney 4,290 4,703 664 1,259 $8.0 $15.1 771 1,291 $9.3 $15.5
OIA – Tampa Bay and Lakeland 560 565 81 116 $1.9 $2.8 84 120 $2.0 $2.9

Airport Access Choice Market Subtotal: 7,410 7,499 1,070 1,795 $13.8 $22.9 855 1,411 $11.2 $18.3
Total: 23,940 24,112 2,887 3,441 $49.4 $53.7 2,450 2,844 $41.6 $44.5

CANDIDATE MARKET
Annual
Users

(thousands)

Revenue
Value

($ millions)
Airport Access (Captive Market)2

OIA – International Drive 780 $9.4
OIA - Disney 3,280 $39.4

Total: 4,060 $48.7
Notes: 
1. Candidate market does not include areas outside of the service area or submarkets not likely to divert traffic to HSR.
2. Captive market from the International Drive area and Disney are estimated based on survey data. The actual value of these markets area dependent on negotiations with entities and providers

currently providing this service. If agreement can be reached with International Drive entities allowing the HSR operator access to all their captive markets, ridership on the Beeline alternative will
increase to between 3.7 and 4.2 million riders generating total annual revenues of $59 to $63 million. If agreement can be reached with Disney allowing the HSR operator to access all their
captive markets, the total potential ridership on the Greeneway alternative would increase to between 5.7 and 6.1 million riders generating total annual revenues of $81 to $84 million.

3. Intercity market includes regular commuters using prepaid discount fares.
4. Revenues are Yr. 2002 $’s.
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PRESENTATION AND INTERPRETATION OF RESULTS

The ridership and revenue estimates in Tables 7-1 and 7-2 have been prepared to present
information on two basic alignments alternatives in the Orlando area (Beeline and Greeneway).
These estimates consider choice riders between the Disney and International Drive areas and
captive riders from the same locations.  

The information in the Tables 7-1 and 7-2 includes ridership from all possible station pairs
(origins and destinations) for the two alignments and a separate summary of captive ridership
that can be included depending upon negotiations with entities and operators who provide these
services.  

The ridership estimates for the Beeline alignment option with stations serving both the Disney
and International Drive areas range from 1.9 to 2.3 million per year in 2010 based upon
estimates of the intercity and choice airport access markets.  The ridership estimates for the
same markets using the Greeneway alignment option range from 1.7 to 1.9 million in 2010.  

The tables present the captive markets separately.  Transportation providers and tourist
attractions control these significant markets.  The Walt Disney Company in particular has gone
on record stating that if the Greeneway route was to be selected, this ridership could be
redirected from the current bus transportation provided to the proposed high speed rail system.  

In the event that agreement is reached with the Walt Disney Company allowing a high speed rail
operator to access all of this captive market, the total ridership on the Greeneway route in 2010
could range from 3.8 to 4.1 million riders per year. Similarly, if agreements were reached with
operators providing service to the International Drive area, the total ridership on the Beeline
alternative could range from 2.5 to 2.8 million riders per year. 
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8. SENSITIVITY TESTS
In addition to the base case, the two independent consultant teams also prepared annual
ridership and ticket revenue forecasts for several different levels of rail fares and service
frequencies.  Specifically, the following inputs were tested:

� Increasing rail by 25 percent and by 50 percent over the base case fare levels presented
earlier in this report

� Increasing rail frequencies as follows:

o Base Case: 14 round trips between the end-points of the corridor (Downtown
Tampa – Orlando Airport) plus an additional 8 local round trips within Orlando
providing a total of 22 round trips within this key airport access market (Disney &
I-Drive – Orlando Airport) with the local Orlando market

o Increased Frequency Scenario 1:  18 round trips between the end-points of the
corridor (Tampa-Orlando) plus an additional 10 round trips (about  a 27 percent
increase) providing a total of 28 round trips with the local Orlando market

o Increased Frequency Scenario 2: 24 round trips between the end-points of the
corridor (Tampa-Orlando) plus an additional 12 round trips providing a total of 36
round trips with the local Orlando market (about a 63 percent increase)

Exhibit 8.1 summarizes the fare sensitivity results.  The AECOM results show a very small
increase in forecasted intercity ticket revenue when fares are increased by 25 percent and a
decline when fares are further increased to 50 percent more than the base case.  The results
suggest that revenue maximization in the intercity market occurs somewhere an increase of 25
and 50 percent over the base case fares.  However, the intercity market forecasts by Wilbur
Smith Associates and the airport access choice market forecasts prepared by both consultant
teams show continued ticket revenue growth as fares are increased by 25 and then 50 percent.

Exhibit 8.2 summarizes the frequency sensitivity results.  As would be expected, both consultant
forecasts show continued, but diminishing increases in annual ridership and ticket revenue as
additional frequencies are added.  This diminishing trend is slightly more pronounced in the
AECOM forecasts than in the Wilbur Smith Associates forecasts.  Nevertheless, both sets of
results indicate that the proposed service frequencies are approaching the point of market
saturation in this corridor – the need for additional frequencies would probably be driven more
by operating and capacity issues, and less by the desire for greater market penetration.
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EXHIBIT 8-1: Fare Sensitivity Analysis

AECOM
FARE LEVELS

WILBUR SMITH ASSOCIATES
FARE LEVELS

BASE +25% +50% BASE +25% +50%
Beeline Alignment

Ridership (millions)
Intercity Market 1.195 0.985 0.812 1.037 0.935 0.845
Airport Access Choice Market 0.738 0.688 0.641 1.211 1.155 1.101
TOTAL 1.933 1.673 1.453 2.248 2.090 1.946

Ticket Reveune (million $)
Intercity Market $23.280 $23.870 $23.510 $19.171 $21.139 $22.404
Airport Access Choice Market $9.624 $11.174 $12.449 $14.526 $17.324 $19.823
TOTAL $32.904 $35.044 $35.959 $33.697 $38.463 $42.227

Greeneway Alignment
Ridership (millions)

Intercity Market 1.051 0.867 0.716 0.911 0.824 0.747
Airport Access Choice Market 0.606 0.566 0.528 0.970 0.930 0.882
TOTAL 1.657 1.433 1.244 1.881 1.754 1.629

Ticket Revenue (million $)
Intercity Market $19.870 $20.380 $20.080 $16.400 $18.118 $19.240
Airport Access Choice Market $8.065 $9.368 $10.442 $11.635 $13.955 $15.882
TOTAL $27.935 $29.748 $30.522 $28.035 $32.073 $35.122

Note: WSA forecasts do not include induced travel.
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EXHIBIT 8-2: Frequency Sensitivity Analysis

AECOM
FREQUENCY LEVELS

WILBUR SMITH ASSOCIATES
FREQUENCY LEVELS

(round trips) (round trips)
BASE INCR. 1 INCR. 2 BASE INCR. 1 INCR. 2

Downtown Tampa - OIA 14 18 24 14 18 24
Disney / International Drive – OIA 22 28 36 22 28 36

Beeline Alignment
Ridership (millions)

Intercity Market 1.195 1.335 1.412 1.037 1.167 1.280
Airport Access Choice Market 0.738 0.780 0.824 1.211 1.275 1.314
TOTAL 1.933 2.115 2.236 2.248 2.442 2.594

Ticket Reveune (million $)
Intercity Market $23.280 $26.040 $27.350 $19.171 $21.858 $24.238
Airport Access Choice Market $9.624 $10.170 $10.745 $14.526 $15.300 $15.764
TOTAL $32.904 $36.210 $38.095 $33.697 $37.158 $40.002

Greeneway Alignment
Ridership (millions)

Intercity Market 1.051 1.173 1.240 0.911 1.025 1.124
Airport Access Choice Market 0.606 0.638 0.672 0.970 1.022 1.053
TOTAL 1.657 1.811 1.912 1.881 2.047 2.177

Ticket Revenue (million $)
Intercity Market $19.870 $22.220 $20.080 $16.400 $18.704 $20.746
Airport Access Choice Market $8.065 $8.495 $10.442 $11.635 $12.258 $12.632
TOTAL $27.935 $30.715 $30.522 $28.035 $30.962 $33.378



Investment Grade Ridership Study

 Page i

INVESTMENT GRADE RIDERSHIP STUDY
Appendix W Addendum

Prepared for:
Florida High Speed Rail Authority

Prepared by:
AECOM Consulting 
Wilbur Smith Associates

December 20, 2002



9. RAIL RIDERSHIP AND REVENUE FORECASTS FOR
PROPOSED EXTENSIONS TO PINELLAS COUNTY

Both consultants – AECOM Consulting and Wilbur Smith Associated – prepared
independent estimates of annual rail ridership and ticket revenue for high speed rail
alternatives providing direct service to Pinellas County.  In general, these forecasts were
based on the same key data, assumptions, and models used to prepare the Tampa –
Orlando base forecasts.  These inputs and assumptions, which were prepared
collaboratively by the two ridership consultants, include:

� Demographic characteristics, describing base conditions and future year growth
throughout the corridor study area, including the following seven (7) counties:

o Pasco
o Pinellas
o Hillsborough
o Polk
o Osceola
o Orange
o Seminole

� Characteristics of the existing transportation system, including the road network
and current/forecasted congestion

� Base and future year total demand, by market segment, based on the travel
surveys and demographic growth rates

Two forecasts of intercity traveling beginning or ending in Pinellas County were prepared
independently by the ridership consultants.  However, forecasts associated with travel
within the Tampa Bay area (and specifically between St. Petersburg and Tampa) were
prepared collaboratively by the two consultants using the existing Tampa Bay regional
model.  This market was not served by the corridor base case alternatives and thus not
included in the base case forecasts.  

RAIL SERVICE ASSUMPTIONS

Two different extension options were considered for service to/from Pinellas County.
Both add stations to the system west of the Downtown (CBD) Tampa Station, the
western terminus of the base case alternatives, as follows:

� Extension to Gateway, serving the following new stations:
o Gateway
o Westshore

� Extension to Downtown St. Petersburg, serving the following new stations:
o Downtown St. Petersburg
o Gateway
o Westshore

These extensions were added to each of the two alignment alternatives – Beeline
Alignment and Greeneway Alignment – considered in the base case.  The extensions
were not assumed to have any impact on the base case service – including travel times,
frequencies, and fares – provided between Downtown Tampa and the Orlando Airport.



TRAIN SCHEDULES

Train schedules were created by extending the base schedules to serve the new
stations, using preliminary estimates of travel times based on approximate distances and
curves along the extension alignment.  Exhibit 9-1 displays average travel times and
daily frequencies between station pairs over the two alignment alternatives.  Note that
the Downtown St. Petersburg service would be available only under one of the two
extension options.

EXHIBIT 9-1:  TRAIN SCHEDULE SUMMARY

BEELINE ALTERNATIVE GREENEWAY ALTERNATIVE

Station Pair Distance
(Miles)

Daily One-Way
Frequency

Avg. Travel
Time (Min)

Daily One-Way
Frequency

Avg. Travel Time
(Min)

St. Pete. CBD – Gateway 11 22 10 22 10
St. Pete. CBD –  Westshore 19 22 21 22 21
St. Pete. CBD – Tampa CBD 23 22 30 22 30
St. Pete. CBD –  Lakeland 54 14 52 14 52
St. Petersburg CBD – Disney 88 14 72 14 72
St. Petersburg CBD – I Drive 97 14 83 - -
St. Petersburg CBD – OIA 108 14 94 14 87

Gateway – Westshore 8 22 11 22 11
Gateway – Tampa CBD 12 22 20 22 20
Gateway –  Lakeland 43 14 42 14 42
Gateway – Disney 77 14 62 14 62
Gateway – I Drive 86 14 73 - -
Gateway – OIA 97 14 84 14 77

Westshore – Tampa CBD 4 22 9 22 9
Westshore –  Lakeland 35 14 31 14 31
Westshore – Disney 69 14 51 14 51
Westshore – I Drive 77 14 62 - -
Westshore – OIA 88 14 73 14 66

Tampa CBD - Lakeland 31 14 22 14 22
Tampa CBD – Disney 65 14 42 14 42
Tampa CBD – I Drive 73 14 53 - -
Tampa CBD – OIA 84 14 64 14 57

Lakeland – Disney 34 14 20 14 20
Lakeland – I Drive 42 14 31 - -
Lakeland – OIA 53 14 42 14 35

Disney – I Drive 8 22 9 - -
Disney – OIA 19 22 21 22 14

I Drive – OIA 11 22 11 - -



FARE STRUCTURE

The base case fare structure was also extended to address the new stations.  Fares
between Downtown Tampa and Orlando Airport remain the same, with new fares
reflecting the same mileage-based structure for travel to/from the new stations.  Exhibit
9-2 shows the complete fare structure by station pair.  As before, the commuter fares will
only be available to commuters and represent the weekly or monthly passes that
commuters would purchase for the service.

EXHIBIT 9-2:  PROPOSED FULL AND COMMUTE FARES

STATIONS DISTANCE (miles) FULL FARE COMMUTE FARE
St. Pete. CBD – Gateway 11 $11.00 $3.75
St. Pete. CBD –  Westshore 19 $13.00 $4.50
St. Pete. CBD – Tampa CBD 23 $13.00 $4.50
St. Pete. CBD –  Lakeland 54 $18.00 $6.25
St. Petersburg CBD – Disney 88 $28.00 $9.75
St. Petersburg CBD – I Drive 97 $30.00 $10.50
St. Petersburg CBD – OIA 108 $32.00 $11.25

Gateway – Westshore 8 $11.00 $3.75
Gateway – Tampa CBD 12 $11.00 $3.75
Gateway –  Lakeland 43 $18.00 $6.25
Gateway – Disney 77 $28.00 $9.75
Gateway – I Drive 86 $30.00 $10.50
Gateway – OIA 97 $32.00 $11.25

Westshore – Tampa CBD 4 $9.00 $3.25
Westshore –  Lakeland 35 $15.00 $5.25
Westshore – Disney 69 $25.00 $8.75
Westshore – I Drive 77 $27.00 $9.50
Westshore – OIA 88 $29.00 $10.25

Tampa CBD - Lakeland 31 $15.00 $5.25
Tampa CBD – Disney 65 $25.00 $8.75
Tampa CBD – I Drive 73 $27.00 $9.50
Tampa CBD – OIA 84 $29.00 $10.25

Lakeland – Disney 34 $18.00 $6.25
Lakeland – I Drive 42 $20.00 $7.00
Lakeland – OIA 53 $22.00 $7.75

Disney – I Drive 8 $10.00 $3.50
Disney – OIA 19 $12.00 $4.25

I Drive – OIA 11 $12.00 $4.25



STATION ACCESS CHARCTERISTICS

Station access characteristics (mode of access, travel times and costs) were included in
the calculation of service variables considered in mode choice estimation.  Exhibit 9-3
contains the parking costs, public transit fares, and taxi fares assumed to apply to each
station. The public transit fares shown for Orlando Airport, Convention Center and
Disney stations are ‘free’, reflecting an assumption that businesses in the area will
provide a free shuttle service between the station and the surrounding development.  As
before, the assumptions relating to Downtown Tampa and stations to the east remain
the same as in the base case forecasts

EXHIBIT 9-3:  STATION ACCESS CHARACTERISTICS

STATION PARKING COST 
PER DAY 

PUBLIC TRANSPORT
FARE PER TRIP TAXI FARE

St. Petersburg CBD $2.00 $1.25 $3.00 first mile + $1.75 per additional miles
Gateway $2.00 $1.25 $3.00 first mile + $1.75 per additional miles
Westshore $2.00 $1.25 $3.00 first mile + $1.75 per additional miles
Tampa CBD $3.00 $1.25 $3.00 first mile + $1.75 per additional miles
Lakeland $2.00 $1.00 $3.00 first mile + $1.75 per additional miles
Disney $2.00 Free $3.25 first mile + $1.75 per additional miles
Convention Center $3.00 Free $3.25 first mile + $1.75 per additional miles
Orlando Airport $6.00 Free $3.25 first mile + $1.75 per additional miles

Note: A free shuttle service was also assumed to link the Tampa Station with Busch Gardens.

As before, time spent within rail stations (for walking to/from curbside/parking areas,
purchasing tickets and waiting for the train) is also represented in the forecasting
process – arriving passengers were assumed to spend 10 minutes in the station prior to
boarding the train and passengers departing trains were assumed to require 5 minutes
to exit all stations.  Passengers were assumed to access stations by private automobile
(or rental car) at the ‘home’ end of their trips. At the non-home end, passengers were
assumed to travel to their destinations by walking (all trips with ¼ mile of the station),
taxi (business trips) or by using public transit/free shuttle services (all other trips) within a
station service area defined as a 5 mile radius around each station.

RAIL RIDERSHIP AND REVENUE FORECASTS

Both consultants – AECOM Consulting and Wilbur Smith Associated – prepared
independent estimates of annual rail ridership and ticket revenue for the alternatives
providing direct service to Pinellas County.  As before, they used a common set of key
input assumptions and worked together to develop a similar set of assumptions
quantifying the candidate portion of each market that would be served by rail.  They then
independently estimated the share of these candidate markets that would be diverted to
rail as well as the new rail trips that would be induced by the availability of the mode.  A
detailed description of the procedures used by each consultant in preparing these
forecasts is provided in a technical appendix to this document. 

In addition, travel within the Tampa Bay area (i.e., between St. Petersburg and Tampa),
which is not addressed by the new survey data and models developed by the two
consultants, was addressed using the Tampa Bay regional model.  Since these market



forecasts rely on an existing local model, only a single set of forecasts was prepared and
used by both consultants.
 
Both sets of forecasts are summarized by the exhibits that follow.  An overall summary
of the forecast results is provided by Exhibit 9-4, which shows both total and, relative to
the base case, incremental ridership and ticket revenue forecasts for each of the two
extension options.  Additional incremental forecast detail by key market segment is
provided by Exhibit 9-5, for the Gateway Extension, and Exhibit 9-6, for the Downtown
St. Petersburg Extension.
 
MARKET SEGMENTATION 

The forecasts were separated into three distinct market groups as follows: 

� Intercity Market: This market group includes trips within the corridor between
the Tampa Bay (Pasco, Pinellas, and Hillsborough), Lakeland, and Orlando
(Osceola, Orange, and Seminole) areas by residents and visitors.  This also
includes travel by regular commuters using multi-ride discount fares

� Tampa Urban Market: This market includes trips within the Tampa Bay area,
between/within Pinellas County (including St. Petersburg) and Hillsborough
County (including Tampa)

� Airport Access Market: This group includes trips to/from the Orlando
International Airport (OIA) by air passengers flying to/from markets outside of the
corridor.  The airport access market group is future subdivided the two categories
defined a choice market and captive market components

. 
Choice Market includes candidate trips by travelers who are currently making
their own choice of mode of travel to/from the airport. 
 
Captive Market includes trips served by various transportation providers that
are pre-packaged with other travel and/or accommodation arrangements –
choice of mode is not made by the traveler by is instead made by the entity
that contracts for the services.  These trips are not impacted by the
extensions and are not included in any of the forecast summaries contained
in this section.

RIDERSHIP FORECASTS

The ridership forecasts were prepared for each of the two extension options in Pinellas
County, under each of the two alignment options under consideration within the Orlando
area, and are summarized by the exhibits that follow.  An overall summary of the results
is provided by Exhibit 9-4, which shows both total and, relative to the base case,
incremental ridership and ticket revenue forecasts for each of the two extension options.

Additional incremental forecast detail by key market segment is provided by Exhibits 9-5
and 9-6 for the Gateway Extension and the Downtown St. Petersburg Extension
respectively.  Both of these exhibits show estimates of the incremental candidate market
size, annual rail ridership and ticket revenue under each of the two alignment options
within the Orlando area.  As discussed before, candidate markets are less that the total
market for the corridor and exclude travel that cannot reasonably be anticipated to shift



from the current mode to high speed rail.  Revenues are expressed in terms of current
(2002) year dollars.

As before, both consultant estimates include a small amount of induced travel
associated with the non-commuter segments of the intercity travel market.   The
consultants jointly quantified the total size of the airport access captive market, both in
terms of annual user volume and revenue value.  However, the actual value of this
market to the proposed rail system is dependent on negotiations with the sponsoring
entities and providers of this service. 



AECOM WSA AECOM WSA AECOM WSA AECOM WSA

2010 Forecasts

Tampa-Orlando Base Case
Total1  1.934  2.276 32.92$       35.43$        1.657  1.904 27.93$       29.69$       

w/ Extension to Gateway
Increment over Base Case  0.375  0.429 1.59$           2.78$            0.367  0.415 1.38$           2.38$           
Total1  2.309  2.705 34.51$       38.21$        2.024  2.319 29.31$       32.07$       

w/ Extension to Downtown St. Petersburg
Increment over Base Case  0.626  0.641 5.35$           5.46$            0.587  0.613 4.23$           4.62$           
Total1  2.560  2.917 38.27$       40.90$        2.244  2.517 32.16$       34.31$       

2025 Forecasts

Tampa-Orlando Base Case
Total1  2.887  3.440 49.39$       53.72$        2.450  2.844 41.59$       44.52$       

w/ Extension to Gateway
Increment over Base Case  0.406  0.475 2.10$           3.68$            0.395  0.454 1.78$           3.06$           
Total1  3.293  3.915 51.49$       57.40$        2.845  3.298 43.37$       47.58$       

w/ Extension to Downtown St. Petersburg
Increment over Base Case  0.731  0.757 6.96$           7.22$            0.677  0.714 5.38$           5.94$           
Total1  3.618  4.197 56.35$       60.94$        3.127  3.558 46.97$       50.46$       

Notes: 
1 Includes Intercity, Tampa Urban, and Airport Access Choice markets; Airport Access Captive markets not included.
2 Intercity market includes regular commuters using prepaid discount fares.
3 Revenues are Yr. 2002 $'s.

($ millions)(millions) ($ millions) (millions)
Annual Ridership Ticket Revenue Annual Ridership Ticket Revenue

Exhibit 9-4
Summary of Tampa - Orlando Corridor Forecasts

2010 & 2025 Forecasts

Beeline Alignment Option Greeneway Alignment Option



AECOM WSA AECOM WSA AECOM WSA AECOM WSA AECOM WSA

2010 Forecasts

Intercity Market  0.260  0.530  0.034  0.088 1.06$         2.22$          0.026  0.073 0.86$         1.83$         

Tampa Urban Market  32.460  32.460  0.340  0.340 0.51$         0.51$          0.340  0.340 0.51$         0.51$         

Orlando Airport Access (Choice Market)  0.010  0.010  0.001  0.002 0.02$         0.05$          0.001  0.001 0.01$         0.05$         

Total:  32.730 33.000 0.375 0.429 0 1.59$       2.78$       0.367 0.415 0 1.38$       2.38$       
2025 Forecasts

Intercity Market  0.330  0.660  0.051  0.119 1.55$         3.09$          0.040  0.098 1.23$         2.47$         

Tampa Urban Market  35.236  35.236  0.354  0.354 0.53$         0.53$          0.354  0.354 0.53$         0.53$         

Orlando Airport Access (Choice Market)  0.010  0.010  0.001  0.002 0.02$         0.06$          0.001  0.002 0.02$         0.06$         

Total:  35.576 35.906 0.406 0.475 0 2.10$       3.68$       0.395 0.454 0 1.78$       3.06$       

Notes: 
1 Candidate market does not include areas outside of the service or submarkets not likely to divert traffic to HSR.

Tampa Urban Market's candidate market is more general since geographical restrictions are implemented differently in an urban model.
2 Intercity market includes regular commuters using prepaid discount fares.
3 Revenues are Yr. 2002 $'s.

IncrementalIncremental Incremental Incremental Incremental
Ticket Revenue

(millions) (millions) ($ millions) (millions) ($ millions)
Candidate Market1 Annual Ridership Ticket Revenue Annual Ridership

2010 & 2025 Forecasts

Exhibit 9-5
Tampa - Orlando Corridor Extension to Gateway

Beeline Alignment Option Greeneway Alignment Option



AECOM WSA AECOM WSA AECOM WSA AECOM WSA AECOM WSA

2010 Forecasts

Intercity Market  1.060  1.160  0.163  0.176 4.64$         4.64$          0.124  0.146 3.53$         3.80$         

Tampa Urban Market  32.460  32.460  0.462  0.462 0.69$         0.69$          0.462  0.462 0.69$         0.69$         

Orlando Airport Access (Choice Market)  0.010  0.010  0.001  0.004 0.02$         0.12$          0.001  0.004 0.01$         0.13$         

Total:  33.530 33.630 0.626 0.641 0 5.35$       5.46$       0.587 0.613 0 4.23$       4.62$       
2025 Forecasts

Intercity Market  1.360  1.460  0.214  0.237 6.17$         6.31$          0.160  0.193 4.59$         5.02$         

Tampa Urban Market  35.236  35.236  0.516  0.516 0.77$         0.77$          0.516  0.516 0.77$         0.77$         

Orlando Airport Access (Choice Market)  0.010  0.020  0.001  0.004 0.02$         0.14$          0.001  0.005 0.02$         0.14$         

Total:  36.606 36.716 0.731 0.757 0 6.96$       7.22$       0.677 0.714 0 5.38$       5.94$       

Notes: 
1 Candidate market does not include areas outside of the service or submarkets not likely to divert traffic to HSR.

Tampa Urban Market's candidate market is more general since geographical restrictions are implemented differently in an urban model.
2 Intercity market includes regular commuters using prepaid discount fares.
3 Revenues are Yr. 2002 $'s.

2010 & 2025 Forecasts

Exhibit 9-6
Tampa - Orlando Corridor Extension to Downtown St. Petersburg

Beeline Alignment Option Greeneway Alignment Option

Ticket Revenue
(millions) (millions) ($ millions) (millions) ($ millions)

Candidate Market1 Annual Ridership Ticket Revenue Annual Ridership
IncrementalIncremental Incremental Incremental Incremental
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SECTION A - TRAVEL SURVEY PROGRAM

The analysis of future travel demand requires detailed information regarding the existing travel
markets in geographic, trip purpose, and other key dimensions.  In order to collect this data,
travel surveys that obtain information about the trip and travelers sensitivity to changes in travel
choices must be conducted.  The following section details the intercity and airport access travel
survey program conducted for the Florida High Speed Rail Study.

SURVEY DESIGN

The survey design and implementation was a collaborative effort of both independent ridership
and revenue forecasting consultants.  The travel survey program consisted of:

� I-4 Mainline travel surveys to collect information on the intercity markets

� I-4 Westbound ramp travel surveys to collect information on the Lakeland to Tampa
commute market

� Orlando International Airport Terminal surveys to collect information about air
passengers airport access trips

In order to accommodate the aggressive schedule for the study, the study team used personal
interview survey methods with a handheld palmtop-computer to complete the surveys.  The
palmtop computers allowed the survey design to include complex question patterns in the
survey design in order to collect the most detailed survey information possible while keeping the
survey brief.  It also allowed for the survey data to be immediately available to the survey team,
without delay for mail-back or data entry.

Both the intercity and airport access surveys included questions used to estimate market size
and trip characteristics and also included up to three (3) stated preference (SP) questions for
respondents.  The SP questions began with a base case, reflecting reasonable rail travel time
and travel costs based on previous studies and were followed by subsequent scenarios that
were created by varying travel time (� 25%), travel cost (� 25%), and whether or not the train
would drop the respondent directly at their destination (versus the need for a shuttle).  A script
of the intercity and airport access survey can be found in the appendix.

HIGHWAY SURVEY DATA COLLECTION

The highway survey program consisted of a weekend day and weekday of data collection on the
I-4 Mainline (westbound rest area @ Polk City) to capture the Tampa-Orlando intercity market
and the Lakeland-Orlando intercity/commuter market and the following three (3) I-4 on-ramps
(westbound @ Lakeland) were surveyed to capture the Lakeland-Tampa commuter market:

� Westbound I-4 on-ramp from US 98

� Westbound I-4 on-ram from SR 539 (Kathleen Road) 

� Westbound I-4 on-ramp from West Memorial Boulevard
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Both a weekend day and a weekday were surveyed at each site.  The scheduled survey period
was 6:30 AM – 8:00 PM each day.  During the survey period, 18-hour manual classification
counts were collected to assist in the factoring process, as were 24-hour tube counts.  Exhibit A-
1 displays the target and complete surveys by day and location with any relevant comments
regarding the implementation of the survey.

EXHIBIT A-1:  HIGHWAY SURVEY SAMPLE

LOCATION / DATE TARGET
COMPLETED

ACTUAL
COMPLETED

Westbound I-4 on-ramp from US 98
     Thursday, July 11 375 – 500 894
     Saturday, July 13(1) 375 – 500 646

Total 750 – 1000 1540
Westbound I-4 on-ramp from SR 539 (Kathleen Road)
     Sunday, July 14 375 – 500 825
     Monday, July 15 375 – 500 1008

Total 750 – 1000 1833
Westbound I-4 on-ramp from West Memorial Boulevard
     Thursday, July 18 375 – 500 818
     Saturday, July 20 375 – 500 560

Total 750 – 1000 1378
Westbound I-4 mainline at rest area between Exits 21
and 22 near Polk City
     Sunday, July 21(2) 583 – 750 722
     Monday, July 22 583 – 750 1462
     Wednesday, July 24 583 – 750 0(3)

Total 1750 – 2250 2184

Notes: (1) Down 4 hours due to rain.
(2) Closed at 2:15 PM due to rain.
(3) Mainline target reached after the second of the three scheduled survey days.  

In addition to the stated preference questions regarding the use of a future rail system, the
survey included questions to estimate the market size, trip purpose, and socio-economic
characteristics of the traveler.  The highway survey included the following content:

� Vehicle Occupancy
� Rental Car
� Origin & Destination Information
� Estimated Travel Time (for O-D)
� Trip Purpose
� Florida Resident
� Number of Nights in Florida
� Total Household Income

AIRPORT ACCESS SURVEY COLLECTION
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Airport access surveys were conducted at the Orlando International Airport on August 14, 15,
and 17 (Wednesday, Thursday, and Saturday).  The purpose of this survey was to obtain origin,
access travel mode, purpose, group size, and other “revealed preference” data about departing
air passengers’ trip to the airport in addition to the stated preference questions about potential
rail access to the airport. The revealed preference data content in the survey included:

� Origin information (and secondary attraction information)
� Trip purpose
� Mode of access to the airport
� Access cost
� Group size
� Airport choice reasons
� Florida Resident
� Number of nights spent in Florida
� Total household income

The survey was administered as a personal interview survey using hand-held palm top
computers in the airside terminals at the departure gates while passengers were waiting to
board the aircraft.  The fourteen-hour survey day lasted from 6:30 AM to 8:30 on each day of
the survey.  The survey team moved on to different gates when the flight began boarding and
the Survey Supervisor returned after boarding was complete to obtain the count from the gate
agent.  In cases where the boarding count was not obtained from the gate agent, attempts were
made to collect the data from the station managers for each airline.

The survey plan was created to maximize the utilization of the survey team while attempting to
complete the domestic sample targets listed in Exhibit A-2.  The international target was to
obtain 150 passengers across the three-day survey period.  Exhibit A-3 displays the results of
the airport access survey.

EXHIBIT A-2: AIRPORT SAMPLING TARGETS (DOMESTIC)

AIRSIDE SHORT DISTANCE* LONG DISTANCE** TOTAL

Airside 1 50 records 200 records 250 records
Airside 2 100 records 150 records 250 records
Airside 3 50 records 175 records 225 records
Airside 4 175 records 100 records 275 records
Total 375 records 625 records 1,000 records

* Short Distance destinations are Other Florida Cities, Atlanta, Charlotte, Greensboro, Jackson,
Memphis, Nashville, New Orleans, Raleigh-Durham

** Long Distance destinations are all other US and Canadian cities
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EXHIBITA-3:  SURVEY TARGETS RESULTS SUMMARY

DATE AIRSIDE MAJOR
AIRLINES

TOTAL
SURVEYS

VALID
SURVEYS

STATED
PREF.

SURVEYS

Wednesday, August 14 Airsides
1 & 3

American, ATA,
Continental, NW,

USAir, United
594 558 249

Thursday, August 15 Airsides
2 & 4

Southwest, AirTran,
Spirit, Delta 635 588 250

Saturday, August 17 All
Airsides All 716 633 373

Total 1945 1779 872

The sample targets were exceeded in virtually every case. The international market was a little
underrepresented because of the difficulty in logistics in surveying international flights because
multiple flights tended to leave at or near the same time.

HIGHWAY SURVEY EXPANSION

The methodology used to derive an overall expansion factor for each observation to obtain an
annualized passenger vehicle trip table involved six expansion factors:

� Hourly factor

� Daily factor

� Passenger vehicle percentage

� Bi-directional factor

� Number of days by day of week

� Seasonality factors

The hourly factor was computed by dividing the hourly traffic volume passing through the survey
location by the total number of usable interviews conducted during that hour.  Hourly traffic
volumes were based on 24-hour traffic counts that were conducted throughout the survey
period.   This factor accounts for the fact that we interviewed only a sample of all travelers
passing through the site in any given hour.  

The daily factor was computed by dividing the 24-hour count of traffic volume by the volume of
traffic during the survey hours.  This factor was used to account for the fact that on any given
survey day, interviews were conducted only for part of the day.  
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The passenger vehicle percentage was computed by dividing the number of passenger vehicles
during the survey day by the total number of vehicles of all types during the survey day.  This
percentage was based on manual classification counts that were conducted during the survey
hours of each survey day.  This factor was applied to the total traffic volumes to exclude truck
trips from total vehicle trips.  

Bi-directional factor of 2.0 was applied to all survey observations to obtain the total one-way
trips to account for the fact that the surveys were conducted only in one direction.  A factor of
2.0 is based on the assumption that over a period of time, traffic flow is balanced in both the
directions.  

To expand the survey days to annual travel, the observations are factored by the number of
days in a year (by day of week).  We assumed 252 weekdays (Monday – Friday) and 112
weekends and holidays.  

Because the project schedule allowed for only a single season of surveys, trip purpose
seasonality adjustment factors were computed so that the factored sample would appropriately
reflect the travel that occurs through the year.  Experience in the FOX study (1997), when
surveys were collected in both winter and summer, reveals that the trip purpose distribution in
those two seasons are dramatically different.  To address this disparity, seasonality factors were
computed so that the factored purpose split matches a reflective annual purpose split. 

The expansion weight for each observation is simply the product of the above six factors.  The
weight reflects the number of annual vehicle trips represented by each survey record.  A second
expansion weight, used to estimate person trips, is the product of the overall expansion weight
and the auto occupancy for that survey record.  

AIRPORT ACCESS SURVEY EXPANSION

Valid survey responses from flights meeting one of the two following criteria of passenger count
(passengers = survey record*Group Size) were eligible for expansion:

� At least ten passengers surveyed on the flight 

� Or, 5% of the passengers on the flight surveyed 

 Each survey record was expanded to annual totals using the following factors:

� Flight Factor
� Daily Factor
� Monthly Factor
� Annual Factor
� Transfer Factor
� Bi-directional Factor

Flight Factors were computed by dividing the total boarding count for the flight by the sum of all
passengers on survey records from that flight multiplied by the group size response in that
record.  Where boarding counts were not collected by the survey team at the gate, each airline
was asked to provide this information.  Average loading factors, obtained from surveyed flights
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with boarding counts, were used to calculate the total boardings for flights where official data
was not obtained.

Daily Factors expand the survey records obtained to the total number of boardings on all flights
by airline.  The boarding counts for each flight were calculated in the same manner as described
above for the Flight Factors.

Monthly Factors are calculated by dividing the total number of monthly enplanements for each
airline by the expanded daily passengers.  The factor is weighted differently for weekdays and
weekends to account for 22 weekdays and 9 weekend days in August.  The Estimated monthly
enplanements were calculated by dividing the total August enplanements reported by GOAA by
the total of the product of Monthly Factor, Daily Factor and Flight Factor.  This value is 1.0433
and accounts for the fact that we did not survey all airlines.

Annual Factors were computed using historical seasonal factors obtained from GOAA.  Since
the most recent 12-month span includes September and October 2001, when air travel was
clearly not normal, seasonal factors were derived in two parts.  First, monthly factors were
obtained from September 2000 to August 2001, and from March to August 2002.  Because
August 2002 behaved differently than August 2001 in relation to the rest of the year, the
enplanements were first factored to a half-year total using the previous 6 months, then to an
annual total using the September 2000-August 2001 monthly factors.

Transfer Factors were calculated by airline based on the number of survey respondents who
indicated they were transferring from another flight.  It was assumed that the group sizes were
equally distributed since group size questions were not asked when the respondent indicated
they transferred.

Bi-directional Factor are defined as 2.0 based on the assumption that arriving passengers
equals departing passengers over a long period.

The total Survey expansion factor for each record is simply the product of the factors as shown
in the equation below:

Weight = Group Size Factor * Flight Factor * Daily Factor * Monthly Factor
* Seasonal Factor * Transfer Factor * Bi-Directional Factor

EXISTING INTERCITY MARKET ESTIMATES

The following table illustrates the implications of our factoring methodology on our market size
and composition estimates.  The table identifies the estimated size (annual and daily trips) and
composition (purpose and residency) for three different geographic markets (Orlando-Tampa,
Lakeland-Orlando, and Lakeland-Tampa).
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EXHIBIT A-4: 2002 INTERCITY MARKET SIZE AND COMPOSITION

MARKET ANNUAL
TRIPS

DAILY
TRIPS

RESIDENT
(%)

BUSINESS
(%)

COMMUTE
(%)

OTHER
(%)

Orlando – Tampa 20,924,000 57,000 68 16 6 78
Lakeland – Orlando 6,509,000 18,000 84 29 23 48

EXHIBIT A-5: TAMPA-ORLANDO MARKET TRENDS 

TOTAL ANNUAL
TRIPS

RESIDENT
(%)

NON-
RESIDENT

(%)
BUSINES

S
(%)

COMMUTE
(%)

OTHER
(%)

2002 20,735,000 66.40 33.60 15.70 3.43 80.90
1997 11,508,000 63.70 36.30 21.70 3.97 74.30
1992 12,933,000 55.40 44.60 29.70 4.83 65.50

The results displayed in Exhibit A-5 reveal growth from 97’ to 02’ in trip making in all purpose
categories, though the growth in non-business, non-commute traffic is disproportionately larger
than that of business and commute.

EXISTING ESTIMATED AIRPORT ACCESS MARKET

The following tables illustrate the results of the survey records in terms of market segmentation.
The survey results were factored to match GOAA reported monthly totals and historical
seasonal data was used to estimate total yearly enplanements.  Transfer data from the survey
were used to create an estimate of originating passengers in Orlando.  Exhibit A-6 displays
recent trends of total air passengers at Orlando International Airport.  This trend shows the
decrease in air travel at the end of 2001 and the beginning of 2002 caused by the terrorist
attacks of September 11, 2001 and the worldwide economic slowdown from the late 1990s.
Exhibit A-8 shows the mode of access of the 2002 and Exhibit A-9 displays the airport access
market in geographic, residency, and trip purpose dimensions from the survey.  

EXHIBIT A-6:  ESTIMATED ORLANDO AIRPORT MARKET SIZE

YEAR / SOURCE TOTAL PASSENGERS ORIGINATING / ENDING PASSENGERS

2000 / GOAA Actual* 30.823 Million Data not available
2001 / GOAA Actual* 28.253 Million Data not available
2002/Survey Estimate 27.910 Million 27.094 Million

*GOAA Actual and Forecast Passenger data from Aviation Authority Records and Master Plan Forecast (July 2001)

EXHIBIT A-8:  2002 MODE OF ACCESS/ EGRESS FOR AIRPORT ACCESS TRIPS
(THOUSANDS OF PASSENGERS)

AUTO MARKET RENTAL CAR
MARKET

SHUTTLE
MARKET OTHER(1) TOTAL

10,495 9,547 5,662 1,363 27,094
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(38.8%) (35.3%) (20.9%) (5.0%) (100.0%)
NOTES: (1) DEFINED AS TAXI / LIMO, LOCAL BUS, AND OTHER (WALK / NON-MOTORIZED)
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EXHIBIT A-9:  2002 AIRPORT ACCESS MARKET (THOUSANDS OF PASSENGERS)

RESIDENT NON-RESIDENT MARKET
Business Other Captive Business Other Total

Southwest Orlando Area 260 684 2,610 934 8,095 9,973
Tampa Bay & Lakeland 91 284 51 86 412 873
Potential Market 351 968 2,661 1,020 8,507 10,846
Rest of Orlando 962 2,561 372 686 1,651 6,232
Out of Study Area 516 2,479 848 459 3,052 7,355

Total 1,829 6,008 3,881 2,165 13,211 27,094
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SECTION B –TOTAL TRAVEL DEMAND MODEL

The travel demand modeling system adopted for this study consists of a two-stage approach.
The first stage is the development of total travel demand models that estimate the size of the
total travel market in the forecast year.  The second stage is the development of mode share
models (described in the previous section) that estimate the market share of each competing
mode, given the size of the travel market.  This section describes the development of the total
travel demand models.

The total travel demand model component addresses growth in the total intercity travel volumes,
including both:

� “Natural” growth resulting from the changes in socio-economic characteristics, and

� “Induced” demand resulting from improvements in the combined level of service
provided by all modes of travel.

The development of the natural growth model will be discussed in this section of the document,
while the assumptions concerning induced demand will be addressed during the discussion of
the model application.  In concept, the total travel demand between any zone pair is a function
of (1) socio-economic characteristics of the travelers and levels of relevant economic activity in
the two zones, and (2) difficulty of traveling between the two zones.  A change the socio-
economic characteristics or activity levels in a pair of zones will likely result in a change in total
travel volumes between any two zone pairs.  This hypothesis is the basic framework for
specifying the total travel demand model where the dependent variable is the total number of
trips between a zone pair and the independent variables are the socio-economic and level of
service variables.  The key independent variables tested include:

� Population

� Employment

� Income

� Auto travel distance between the two zones

TOTAL TRAVEL MODEL STRUCTURE, SPECIFICATION AND ESTIMATION

The total travel demand models have a multiplicative form with exponent coefficients on each of
the explanatory variables.  Developing the travel demand models that explain “natural” growth
was achieved by specifying the model as shown in the equation below:

4321 )stanceHighway Di(*)(*)(*)(*0
����� INCEMPPOPlTotalTrave �  

Though it is common in application to estimate the relationship by taking the logarithm of the
multiplicative model to create a in a linear form that can be easily estimated using ordinary least
squares regressions, the biases and inefficiencies of that approach can be eliminated by
estimating the relationship directly using non-linear least squares estimation.  
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These total travel demand models were segmented along the following key dimensions:

� Trip purpose (business/non-business)

� Residency (resident/non-resident)

� Trip end type (home/non-home), for resident trips only

This segmentation scheme results in the following 7 model segments:
1) Florida Resident - Business, home to non-home
2) Florida Resident - Business, non-home to non-home
3) Florida Resident - Non-Business, home to non-home
4) Florida Resident - Non-Business, non-home to non-home
5) Florida Resident - Commute, home to non-home
6) Florida Non-Resident - Business
7) Florida Non-Resident - Non-Business
 
The model estimation was performed by aggregating trips to the county level.  County pairs
were restricted to pairs including one of the three Tampa area counties and one of the Orlando
area counties to ensure unbiased estimation of elasticities that might result for using county
pairs with incomplete trip data (e.g. Polk County).  Inclusion of county pairs with incomplete
origin-destination data in the estimation data set would likely result in under-estimation of the
travel demand elasticities with respect to the independent variables.  

Because the application of the model involves predicting travel growth over time, data from both
1992 and 2002 were included.  The 2002 trip data was based the expanded highway survey
conducted for this study.  The trip data from 1992 was based data collect for the Florida High
Speed and Intercity Rail Market Ridership Study.  The 1992 and 2002 county trip data was
derived from the office state and local population statistics provided by the University of
Florida’s Bureau of Economic and Business Research (BEBR)

The estimated coefficients (and the t-statistics) for independent variables in the resident
business and non-business model segments are shown in Exhibit B-1.  The estimated
coefficients for each of the variables can be interpreted as the elasticity of total travel with
respect to that variable.  These models are applied to each market segment to estimate the
future year travel volumes, based on (1) the existing travel volumes, and (2) growth in the
relevant independent variable which appears in the model.
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EXHIBIT B-1: TOTAL TRAVEL MODEL ESTIMATION RESULTS – 
RESIDENT MARKET SEGMENTS

Variable Business
Home - NH

Business
NH-NH

Non-Business
Home - NH

Non-Business
NH-NH

Population
(Home)

0.651
(4.1)

0.491
(4.2)

Employment
(Non-home)

0.685
(4.2)

0.967
(4.9)

Population
(Origin & Destination)

0.759
(6.2)

Employment
(Origin & Destination)

0.685
(4.2)

The results for the different model segments show that population is consistently significant in
all of the non-business models and employment is consistently significant in all of the business
models.  Also, because home-based trips are logically generated at residences, all of the home-
based segments included population.  The income variable did not produce desirable results
(e.g. significant, appropriate sign) in any of the models and was dropped from the estimation.
These results are intuitively appealing and consistent with a priori expectations.

The models in Exhibit B-1 represent 4 of the 7 proposed total travel demand models.  The other
models, presented in Exhibit B-2, include asserted relationships that are based on prior
experience.  In the case of the non-resident models, it was felt that income, population, and
employment were not sufficient for explaining travel in a market dominated by recreational
travelers and dependent on passengers entering the state by air.  As a result, the non-resident
business model includes air passenger growth and the non-resident non-business model
includes hotel rooms.  While the commute model includes variables that are included in the
BEBR data, the relationship was not estimated based on the data because of the incomplete trip
data for Polk County, a trip end for the important commute markets
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EXHIBIT B-2: TOTAL TRAVEL MODEL ESTIMATION RESULTS – NON-RESIDENT AND
COMMUTE MARKET SEGMENTS

VARIABLE RESIDENT COMMUTE
HOME - NH

NON-RESIDENT
BUSINESS

NON-RESIDENT
NON-BUSINESS

Population (Home) 0.50

Employment (Non-Home) 0.50

Hotel Rooms
(Origin & Destination) 0.25

Employment
(Origin & Destination) 0.25

Air Passenger Growth 0.25 0.50

FUTURE TRAVEL ESTIMATES

The total travel model was applied to the base trip table determined by the survey results and
the socio-economic projections complied for the study.  As stated earlier, the total travel
increases as a function of the relative socio-economic concepts and the parameters associated
with each variable.

Exhibit B-3 displays the intercity market person trips in 2002 and 2010 with the annual growth
rate by each segmented market.  Exhibit B-4 displays the intercity market in terms of the major
geographic definitions.

EXHIBIT B-3:  2002 AND 2001 ANNUAL INTERCITY PERSON TRIPS BY MARKET

Market Segment 2002 Annual
Person Trips

2010 Annual
Person Trips

Annual
Growth Rate

Resident Commute, Home to Non-Home 3,274,868 3,885,873 2.16%
Resident Commute, Non-Home to Home 3,412,735 4,092,631 2.30%
Resident Business, Home to Non-Home 1,965,900 2,471,988 2.90%
Resident Business, Non-Home to Home 1,348,970 1,676,000 2.75%
Resident Business, Non-Home to Non-Home 2,445,084 3,068,713 2.88%
Resident Other, Home to Non-Home 9,887,810 12,583,477 3.06%
Resident Other, Non-Home to Home 8,220,290 10,607,831 3.24%
Resident Other, Non-Home to Non-Home 1,683,045 2,181,729 3.30%
Non-Resident Business, Non-Home to Non-Home 497,110 622,692 2.86%
Non-Resident Other, Non-Home to Non-Home 8,584,360 11,234,835 3.42%
Total Travel 41,320,172 52,425,769 3.02%
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EXHIBIT B-4:  2002 AND 2010 INTERCITY MARKET ESTIMATES 
(THOUSANDS OF ANNUAL PERSON TRIPS)

Resident Non-Resident
Commute Business Other Business Other Total

2002
     Orlando – Tampa 1,182 2,784 9,770 327 6,316 20,380
     Lakeland – Orlando 1,354 1,500 1,793 91 728 5,467
     Lakeland – Tampa 4,081 1,240 7,773 60 1,333 14,487
2010
     Orlando – Tampa 1,419 3,479 12,623 404 8,337 26,261
     Lakeland – Orlando 1,642 1,881 2,353 119 985 6,980
     Lakeland – Tampa 4,832 1,557 9,834 75 1,664 17,943

The future airport access market was determined in the same manner as the intercity market.
Each zone pair was defined to grow at the rate of socio-economic variables and airport and
corresponding parameters.  The growth in the airport access market was controlled by the
overall airport growth discussed in Section 2.  Exhibit B-5 and B-6 display the 2002 and 2010
candidate rail airport access market by geographic region, residency and trip purpose,
respectively.

EXHIBIT B-5:  2002 OIA AIRPORT ACCESS MARKET (THOUSANDS OF ANNUAL
PASSENGERS)

Resident Non-Resident Market
Business Other Captive Business Other Total

Southwest Orlando Area 260 684 2,610 934 8,095 9,973
Tampa Bay & Lakeland 91 284 51 86 412 873

Candidate Market 351 968 2,661 1,020 8,507 10,846

EXHIBIT B-6:  2010 OIA AIRPORT ACCESS MARKET (THOUSANDS OF ANNUAL
PASSENGERS)

Resident Non-Resident Market
Business Other Captive Business Other Total

Southwest Orlando Area 319 848 3,462 1,134 10,639 16,402
Tampa Bay & Lakeland 103 328 57 98 451 1,036

Canditate Market 422 1,176 3,518 1,232 11,089 17,438
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SECTION C - AECOM MODE SHARE & INDUCED DEMAND
MODELS

This section describes AECOM Consulting’s mode share model & induced demand
model development and application activities, which were focused on the three distinct
markets addressed in this study.  These markets are the intercity market between
Tampa and Orlando and within the corridor between the two cities; the commute market
between Lakeland and Tampa and between Lakeland and Orlando; and the Orlando
airport access market between the airport and areas in Orlando (e.g. I-Drive, Disney),
Tampa, and Lakeland.

The disaggregate mode share models described in this chapter are used to predict the
proportion of the travelers in these aforementioned potential markets for the proposed
new rail system.  Growth models used to estimate the overall size of the travel market, in
the absence of a new rail system, are described in Appendix B.  However, the
methodology for estimating new travel demand “induced” by the proposed system is also
described in this section.

One of the characteristics that strongly influenced the survey program and model
development is the limited number of current available modes in two of the markets.  For
the intercity market, automobile is the primary mode, with very limited bus and air
options.  The commute market is served almost exclusively by automobile.

The airport access market does offer some existing options.  Non-residents have the
option of renting a car, of taking a free shuttle offered by their hotel or an attraction, or of
using a paid shuttle (e.g. Mears).  Residents have the option of driving to the airport and
parking their car, of being dropped off and picked up in an automobile, and of taking a
taxi or a paid shuttle.  The availability of alternatives in this market, the use of a different
SP data-set, and other elements that differentiate the airport access market from the
intercity and commute markets led to the decision to present the model development for
the airport access models separately in the second half of this chapter.

AECOM’s model development activities were directed by the following key objectives:

� Overall goodness of fit.  The overall goodness of fit of the model, represented by
the log likelihood at convergence and other measures, represents the ability of
the model to explain the behavior captured by the survey.  The ability to model
the behavior captured in the survey gives us the best sense of how well the
model will predict actual response to the proposed rail system.

� Theoretically-appropriate relationships.  Theory and experience provide us with
expectations regarding the signs (+/-) of parameters, relative magnitudes of
parameters, implied values of time and other criteria that relate to the
reasonableness of the model results.  The model must conform to these
theoretical expectations in order to be acceptable for application.

� Sensitivity to level of service attributes.  One particular expectation is based on
experience with existing transportation systems; that is, people are sensitive to
both travel time and travel cost when making travel decisions.  For this reason,
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the significance and magnitude of parameters of the model must reflect sufficient
sensitivity to changes in time and cost. 

� Comparability with other model.  One of the characteristics of this study is that
AECOM’s estimates of ridership and revenue for this study are presented in the
context of estimates from another firm (Wilbur Smith Associates) and of
estimates presented in prior studies.  In instances where alternate assumptions
are statistically equivalent, decisions were made to make the model as consistent
as possible with comparable models.  This will facilitate comparisons to
concurrent and prior studies.

DEVELOPMENT OF MODELS FOR INTERCITY & COMMUTE MARKETS

This section addresses the development of two of the three markets for which
disaggregate mode choice models have been developed; namely, intercity non-business
and business travel and commute.  It should be noted that a couple of intercity model
development efforts for this corridor have been undertaken in the last decade (Florida
High Speed and Intercity Rail Market and Ridership Study, 1993;  Florida Overland
Express (FOX) High Speed Rail Ridership and Revenue Study, 1998).  Model
development for the commute market is unique to this study and did not occur in any of
those previous studies.

Sample Description

Because auto represents the only viable mode in the intercity and commute markets and
because there is no rail service comparable to what is being proposed in the corridor,
the mode choice estimation was based on stated choice experiments that were collected
as a part of the highway survey interviews.  In this section the sample used for the
estimation will be characterized.  

While all of the highway survey interviews included questions about trip and traveler
characteristics (i.e. origin, destination, trip purpose, group size, household income), the
stated choice experiments were only given to those travelers with a home trip end in the
metropolitan area of a station (Orlando, Tampa, Lakeland) and a non-home trip end in
the zones proximate to station.  In the case of a trip where neither end of the trip is
home, then both trips ends must be proximate to a station.

To insure good model sensitivities, several screens were applied to the data to exclude
records that might bias the model results.  The following records were excluded:

� Incomplete surveys.  All SP and non-SP questions must have valid responses to
be considered complete.  One exception is income.  If a respondent refused
income, but completed all other questions, we assigned the record the average
income of the valid sample and included the record in the sample.  

� Illogical Cases.  Cases were considered illogical if respondents indicate that they
are more likely to use rail in response to an increase in rail price, slower rail
travel time, or more difficult access to rail.  Cases were also considered illogical if
respondents indicate that they are less likely to use rail in response to decreased
rail price, faster rail travel time, or easier access to rail.
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� Indifferent responses.  All questions that had “May or May Not Use Rail” as the
response were excluded, as they fail to provide preference information.  We
assume that “May or May Not Use Rail” reflects a 50% likelihood of using rail.  

The application of the above exclusions leaves us with the sample that was used for
estimation.  Exhibit C-1 provides a breakdown of the sample by primary purpose and
several secondary segmentation variables.  The breakdown reveals that there is
sufficient distribution across the various dimensions in the commute and non-business
markets to be able to estimate models that either partially or fully segment by residency
(non-business only), group size, income, or geography.  The breakdown also reveals
that the business model will likely support segmentation in some, but not all of these
dimensions.

EXHIBIT C-1:  COMPOSITION OF SAMPLE BY MARKET

BUSINESS COMMUTE NON-BUSINESS

Florida Residency
Residents
Non-Residents

191
19

1037
165

Group size
Alone
Group

167
43

521
69

373
829

Income
Under $25,000
$25,000-$49,999
$50,000-$74,999
$75,000-$99,999
Over $100,000

8
49
75
33
45

61
166
184

86
93

194
343
381
136
148

Origin-Destination Pair
Lakeland – Tampa
Orlando-Tampa
Orlando-Lakeland

119
60
31

433
65
92

674
422
106

Model Estimation
The models that are estimated for intercity and commute travel are binary choice
models, where the choices are the current mode, automobile, and the proposed rail
service.  The interpretation of the stated preferences survey responses is that “Definitely
Use Rail” and “Probably Use Rail” responses are assigned to rail and that “Definitely Not
Use Rail” and “Probably Not Use Rail” responses are assigned to auto.  All of the
models are binary logit models.

Though we have two or three SP questions in all complete surveys, only the first
question was used in the calibration of the mode choice model because the inclusion of
the second and third responses led to illogical estimation results.  These questions were,
however, included in the value of time analysis that was performed to support the model
development process using pairs of SP questions.  

As mentioned in the introduction to this appendix, overall goodness of fit, theoretically-
appropriate relationships, and sensitivity to level of service are the primary objectives
guiding our model development activities.  Our basic approach is to start with a basic
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model specification and, subsequently, test alternative functional forms of level of
service variables and interactions between level of service variables and various trip and
traveler characteristics (e.g. distance, income, group size), with goal of improving the
model.  In addition to the elements that can be inferred directly from the estimation
results, the specifications were also tested within an application framework, where
sensitivities, elasticities, and performance in specific markets could be evaluated.  When
models violated any of the important evaluation criteria, the models were re-estimated
with modifications designed to specifically address those violations.  

The basic starting point in each of the markets was a specification that included auto
travel time and total auto travel cost in the auto mode utility function and rail total travel
time (in-vehicle and out-of-vehicle), rail travel cost, a rail alternative-specific constant,
and a dummy variable that indicates that a shuttle is needed to travel between one or
both of the trip ends to the station in the rail mode utility function.  It should be noted that
the stated choice experiments assumed that there was no frequency related delay;
hence, frequency was not included in any of the specifications.  The influence of
frequency on ridership was addressed separately as a part of the model application.

Because of the multi-collinearity among the level of service variables, models estimated
with the basic specification included at least one positive level of service parameter and
multiple insignificant parameters.  A number of alternative specification were developed
to address this problem.  These alternative specifications were based primarily on the
following elements:

� IVTT/OVTT relationship.  The basic specification assumes that each minute of in-
vehicle travel time (IVTT) contributes equally to the rail mode’s disutility as each
minute of out-of-vehicle travel time (OVTT).  OVTT refers to access time,
platform waiting time, and other time associated with the trip that is not spent in
the vehicle.  The mode choice literature and experience estimating mode choice
models suggests that each minute out-of-vehicle travel time contributes more to
the rail mode’s disutility than each minute of in-vehicle travel time.  Specifications
were developed to test various relationships between IVTT and OVTT.

� Generalized cost & time parameters.  The basic specification allows that
sensitivity to auto level of service attributes might be different than the sensitivity
to rail level of service attributes; however, because of the multi-collinerarity
among the various level of service variables, specifications were tested that
assume that one or more of the level of service parameters are identical for auto
and for rail.

� Trip and traveler characteristics.  The survey records include several trip and
traveler characteristics that have been show to influence modal preferences.
These include trip distance, group size, and household income.  Alternative
specific variables and interactions between these characteristics and modal
attributes were tested as a part of the model development process.

� Value of time constraints.  It is common for models estimated using survey data
to exhibit implied values of time that are unreasonably low or unreasonably high.
This is often the result of multicollinearity among the modal level of service
attributes.  To deal with this result, a variety of methods for constraining the value
of time were tested.  One of the tests involved constraining the values of time to
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values that came out of value of time analysis  that was performed using the
survey data.  The results of that value of time analysis are shown in Exhibit C-2.

EXHIBIT C-2:  INTERCITY/COMMUTE VALUE OF TIME ANALYSIS RESULTS

VALUE OF TIME
Business $ 19.25/hr
Commute $ 7.00/hr
Non-Business (Alone) $ 9.00/hr
Non-Business (Group $ 7.25/hr

Note: All values rounded to the nearest $ 0.25.

The basis for many of the decisions made as a part of the specification search process
were the statistical tests used to compare models.  These tests included likelihood ratio
(�2) tests, single parameter (t) tests, and tests of non-nested hypotheses.  The tests led
to some of the following decisions:

� The dummy variable for trips requiring shuttle access to or from one or both of
the stations was rejected for business, non-business and commute trips.

� Out-of-vehicle travel time parameters less that two times the in-vehicle parameter
were rejected for business, non-business and commute.

� The distance adjustment scale that was used in prior intercity studies in this
corridor (1-e�*Auto Distance, �=-0.01) was found to be superior to alternative distance
scales (e.g. �>-0.01, �<-0.01, natural log of distance) for the intercity markets.  

� No distance scaling was needed in the commute market.

� The inclusion of group size and income as either alternative specific variables or
in the form of interactions with travel costs or travel time did not significantly
improve the intercity and commute modes.

The search resulted in the disaggregate mode choice models shown in Exhibits C-3 and
C-4.  These models reveal that in the intercity models travel cost was estimated
generically; that auto value of time was constrained to values derived from recent
experience in the AMTRAK’s Northeast corridor; that the implied value of in-vehicle
travel time for the non-business and business markets is $13 and $27, respectively; and
that the value of out-of-vehicle travel time is constrained at two times in-vehicle travel
time.  The results reveal that in the commute model travel cost parameters were mode-
specific and that the value of time for both modes was constrained to $7, the value of
commute time obtained from the value-of-time analysis in Exhibit C-2  (the
unconstrained values of $9/hr for auto and $11/hr for rail could not reject this
assumption).
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EXHIBIT C-3:  DISAGGREGATE INTERCITY BUSINESS & NON-BUSINESS  BINARY
(AUTO VS. RAIL) MODE CHOICE MODELS

KEY EXPLANATORY VARIABLES

BUSINESS
MODEL

COEFFICIENT
(T-STAT)

NON-BUSINESS MODEL
COEFFICIENT (T-STAT)

Auto Travel Cost($)/Group Size/Distance Adj1,2 -0.01047 (-1.2) -0.02161 (-3.3)
Auto Travel Time(min)1 -0.003490 (-1.2) -0.003602 (-3.3)
Travel Cost ($)/Group Size/Distance Adj2 -0.01047 (-1.2) -0.02161 (-3.3)
In-Vehicle Travel Time (min)/Distance Adj.3 -0.004700 (-1.4) -0.004690 (-3.5)
Out-of-Veh. Travel Time (min)/Distance Adj.3 -0.009400 (-1.4) -0.009380 (-3.5)
Rail Constant -0.08909 (-0.1) 0.8411 (2.3)
Notes:  1Value of auto time constrained to be $20/hr for business travelers and $10/hr for non-
business travelers.  2Auto and rail costs parameters constrained to be equal.  3Out-of-vehicle
travel time constrained as 2 times in-vehicle travel time.

EXHIBIT C-4:  DISAGGREGATE INTERCITY COMMUTE BINARY (AUTO VS. RAIL) 
MODE CHOICE MODEL

KEY EXPLANATORY VARIABLES
COMMUTE MODEL

COEFFICIENT (T-STAT)
Auto Travel Cost($)/Group Size1 -0.1530 (-2.5)
Auto Travel Time(min)1 -0.01783 (-2.5)
Travel Cost ($)/Group Size1 -0.1254 (-2.0)
In-Vehicle Travel Time (min)1,2 -0.01463 (-2.0)
Out-of-Veh. Travel Time (min)2 -0.02926 (-2.0)
Rail Constant -0.1496 (-0.3)
Notes:  1Value of auto time and in-vehicle rail time constrained to be $7/hr.  2Out-of-vehicle
travel time constrained at 2 times in-vehicle travel time.

Model Adjustment and Application

The estimated mode share models described in the previous section were developed
using individual level (disaggregate) data and can be used to estimate an individual’s
probability of choosing a particular mode, given the key characteristics of the individual
and the service attributes of the available modes included in the surveys.  These models
need to be adjusted for prediction of aggregate shares based on the average
characteristics of the population in the specific zones and the average values of key
explanatory variables, such as travel time, travel cost, and service frequency.  These
model adjustments were accomplished in three steps.

In the first step, aggregate data is developed at a zonal level to replace the individual
data.  Travel group size, which is required to compute travel costs, must be replaced by
average values for key traveler market segments.  Average group sizes were computed
by trip purpose, using the survey data, and are as follows:

� Commute Trip Purpose – 1.27
� Business Trip Purpose – 1.15
� Other Trip Purpose – 2.45
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The level of service values for each origin-destination pair in the study area is consistent
with the network used for disaggregate estimation.  Therefore, no further adjustment to
the key time and cost level of service variables is required.

In the second step, a key explanatory variable – service frequency – was added to the
model specification.  It was not practical to include service frequency questions in the
highway survey because of limitations on survey length.  Instead, AECOM relied on
extensive experience, both from empirical analysis as well as model estimation activities
in other studies in Florida and elsewhere throughout the US, to provide a basis for
quantifying sensitivity to service frequency in the intercity and commute markets.

AECOM has tested a number of different functional forms of service frequency.  These
have ranged from simple linear specification to inverse frequency, which can interpreted
as schedule delay, to a “damped” functional form of frequency.  In intercity markets, the
“damped” frequency specification has been consistently selected as the preferred
specification – both for its intuitive appeal in capturing the diminishing effect of
increasing service frequency and its better representation of the influence of departure
frequency on travel choice behavior.  This type of frequency specification was used by
AECOM in the Florida Overland Express (FOX) High Speed Rail Ridership and Revenue
Study and is illustrated by Exhibit C-5 below.

EXHIBIT C-5:  “DAMPED” FREQUENCY SPECIFICATION
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More recently, AECOM has further enhanced this specification by transforming it to a
train-based specification.  Under such a formulation, each train serves a particular
schedule coverage “footprint” over the course of the day.  The utility of a particular train
diminishes for travelers desiring departure/arrival times earlier of later that the scheduled
departure/arrival time of the train.  This is illustrated by the exhibits below.
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EXHIBIT C-6:  SCHEDULE COVERAGE “FOOTPRINT” FOR ONE TRAIN
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EXHIBIT C-7:  SCHEDULE COVERAGE “FOOTPRINT” FOR TWO TRAINS
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Exhibit C-6 shows the coverage “footprint” of train departure in the absence of any other
train departures.  As the curve in the exhibit shows, a traveler desiring a departure at the
same time that train departs sees the “full value” of the train – there is no schedule delay
experienced by the traveler.  However, another traveler desiring a departure one hour
earlier sees reduced value in this train – the traveler must change his/her travel
schedule, and thus experience some schedule delay if using the train.

Exhibit C-7 shows the coverage “footprint” of two train departures.  The total “coverage”
provided by this two-frequency schedule is represented by the combined area under the
two curves – with the first train capturing a share of desired departures before 2:00PM
and the second train capturing a share of the desired departures after 2:00PM.  Note
how these areas compare with the single frequency case above.  Total coverage is
greater, but not twice as great in the two-frequency case.  As a result, the coverage
contribution provided individually by either train is less than the coverage provided by the
single train.  This is the same diminishing effect of increasing service frequency as
represented by the “damped” frequency specification.  The total coverage area provided
by the single and two frequency train scheduled correspond to the total utility
contribution shown for a frequency of one and two respectively in the damped frequency
exhibit.

The real value of shifting from a specification based on total service frequency to a train-
based representation of a schedule timetable is that it provides a basis for differentially
valuing time slots in the schedule.  For example, trains that provide service from home-
to- work in the morning and work-to-home in the afternoon will have more value to
commuters than trains the operate in the middle of the day.  This is perhaps best
illustrated by the following graphs, which show the variation in levels of demand by for
different trip-ends and trip purposes, based on the new highway surveys.  

EXHIBIT C-8:  VARIATION IN DEMAND FOR COMMUTE TRIPS
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EXHIBIT C-9:  VARIATION IN DEMAND FOR BUSINESS TRIPS

5:00 AM 7:00 AM 9:00 AM 11:00 AM 1:00 PM 3:00 PM 5:00 PM 7:00 PM 9:00 PM

Home Depart Time
Attraction Depart Time
Home Arrive Time
Attraction Arrive Time

EXHIBIT C-10:  VARIATION IN DEMAND FOR OTHER TRIPS

5:00 AM 7:00 AM 9:00 AM 11:00 AM 1:00 PM 3:00 PM 5:00 PM 7:00 PM 9:00 PM

Home Depart Time Other
Attraction Depart Time Other
Home Arrive Time Other
Attraction Arrive Time Other

By combining the departure demand, arrival demand, and train coverage relationships,
one can quantify the performance of a particular schedule within each market.  This is
illustrated by Exhibit C-11, which shows how a schedule of departures every two hours
performs in a home-to-business market with a two-hour door-to-door time.  The heavy
shaded curve at the top of the graphic illustrates the maximum potential associated with
unlimited frequency (no schedule delay), which is provided by the auto mode.  The
shaded areas under each of the bell curves below the heavy line shows how much of the
market is addressed by each train frequency.  
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EXHIBIT C-11:  COMBINED EFFECT OF TIME-OF-DAY AND TRAIN SCHEDULE
FOR A 2-HOUR TRIP FROM HOME-TO-BUSINESS & TRAINS EVERY 2 HOURS
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Note in the exhibit that the 8:00AM train departure serves more of the home-to-business
market than the 8:00 PM train, since it provides service at the time of heaviest demand.
The total performance of each train includes to combined affect of many relationships of
the type shown by Exhibit C-11, addressing different trip purposes, directionality with
respect to the home, and trip length markets.

Finally, in order to include the above construct in the model utilities it is necessary to
establish an appropriate parameter value.  Prior AECOM studies in Florida and
elsewhere have indicated a “damped” frequency elasticity in the range of 0.6 to 0.9.
Based on this experience, we have used the following coefficients:

� Commute Model:  0.90
� Business Model: 0.65
� Non-Business Model: 0.55

The third and final step addresses adjustments to the alternative specific constants,
which reflect all of the un-measured differences not reflected in the travel time, cost, and
other characteristics that are quantified in the utilities.  Based on the disaggregate
estimation procedures described and presented earlier in this section, a set of alternative
specific constants were estimated for the new rail mode.  However, the values of these
constants are based on the stated preference survey data and thus include any stated
respondent biases that may differ from actual future behavior.  In other corridor markets,
where rail currently exists and it is possible to compare stated and actual observed
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mode choices, one typically sees a tendency of respondents to over-state their
willingness to shift to a new rail mode.

Unfortunately, because rail does not currently exist in the Tampa-Orlando corridor, it is
not possible to quantify the magnitude of the alternative specific constant/adjustment
based on data collected in the corridor.  Although high speed rail also does not exist
elsewhere in Florida, an attempt was made to derive an adjustment based on the
observed air mode choices in these markets.  Unfortunately, this did not yield any
significant satisfactory results.

Instead, AECOM estimated the magnitude of the adjusted rail alternative specific
constants based on prior experience and relating it to the magnitude of the estimated
costs parameters in the new models.  The revised adjusted alternative specific constants
are as follows:

� Commute Model:  -0.3762 (vs. unadjusted of -0.1496)
� Business Model: -0.1047 (vs. unadjusted of -0.08909)
� Non-Business Model: -0.2161 (vs. unadjusted of +0.8411)

Note that in all cases, the adjusted constants represent a reduction in rail utility, and thus
lower estimated rail shares, than the unadjusted constants.  In cost terms, the
adjustments vary in magnitude.  The adjusted commute constant is the equivalent of
$1.50 less than the unadjusted constant and the adjusted business constant is roughly
$3.30 lower than the unadjusted constant.  The adjustment is much more dramatic for
non-business, where it is believed that the unadjusted positive constants reflected a
significant tendency for respondents to over-state their willingness to use the rail mode.
Exhibit C-12 and Exhibit C-13 below summarize the final model coefficients used in the
forecasts applications. 

EXHIBIT C-12:  FINAL BUSINESS & NON-BUSINESS MODE SHARE MODELS

KEY EXPLANATORY VARIABLES
BUSINESS

MODEL
COEFFICIENT

NON-BUSINESS
MODEL

COEFFICIENT
Auto Travel Cost($)/Group Size/Distance Adj. -0.01047 -0.02161
Auto Travel Time(min)/Distance Adj. -0.003490 -0.003602
Travel Cost ($)/Group Size/Distance Adj. -0.01047 -0.02161
In-Vehicle Travel Time (min)/Distance Adj. -0.004700 -0.004690
Out-of-Veh. Travel Time (min)/Distance Adj. -0.009400 -0.009380
Log Damped Frequency/Schedule Coverage 0.75 0.65
Rail Constant -0.1047 -0.2161
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EXHIBIT C-13:  FINAL COMMUTE MODE SHARE MODEL

KEY EXPLANATORY VARIABLES
COMMUTE MODEL

COEFFICIENT

Auto Travel Cost($)/Group Size1 -0.1530
Auto Travel Time(min)1 -0.01783
Travel Cost ($)/Group Size1 -0.1254
In-Vehicle Travel Time (min)1,2 -0.01463
Out-of-Veh. Travel Time (min)2 -0.02926
Log Damped Frequency/Schedule Coverage 0.90
Rail Constant -0.3762

DEVELOPMENT OF MODELS FOR AIRPORT ACCESS MARKET MARKETS

The estimation of disaggregate airport access mode choice models has a number of
characteristics that are similar to the estimation of intercity and commute models.  These
similarities include similar objectives of the search process, the use of only the first SP
question in the model estimation, and a similar search process.  For this reason this
discussion of the airport access models will focus on those elements of the airport
access model development process that differ from the intercity and commute models. 

Sample Description

As with the highway survey, all illogical responses, incomplete surveys, and indifferent
responses were excluded from the estimation.  There were also some categories of
excluded records that were unique to the air access survey:

� Free shuttle/”other” mode users.  Survey respondents who accessed the airport
through modes that are not being modeled because the markets are either small
or users are captive to those modes were excluded from the estimation.  The free
shuttle users are considered to be a captive market that is not likely to use the
rail system.  The “other” category represents a small fraction of the travelers to
the airport and are also not considered an important market.

� Captive rental car market.  The survey included a question used to identify
travelers who used a rental car for purposes other than access to the airport.  It is
assumed in this case that the primary reason for obtaining the rental car is
something other than airport access and that these users are, hence, very
unlikely to use rail as their airport access mode.

� Residents using “unavailable” modes.  It is assumed that the choice set for
residents is auto (driving their own car or getting dropped off), a paid shuttle or
taxi, or the proposed new rail system.  Residents who indicate that their mode of
access is free shuttle or rental car are  excluded from the sample.  

� Non-residents using “unavailable” modes.  It is assumed that the choice set for
non-residents includes rental car, a free hotel or attraction shuttle, a paid shuttle
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or taxi, or the proposed new rail system.  Residents who indicate that their mode
of access is auto (driving their own car or getting dropped off) are excluded from
the sample.  

The application of the above exclusions leaves us with the sample that was used for
estimation.  Exhibit C-14 provides a breakdown of the sample by primary purpose and
several secondary segmentation variables.  The breakdown reveals that there is
sufficient distribution across the various dimensions in the business and non-business
markets to be able to estimate models that either partially or fully segment by residency,
group size, income, current mode of access, or geography.  The breakdown also
suggests that combining the paid semi-public modes (taxi and paid shuttle) would create
a single mode that is more comparable in size to the other modes being modeled.

EXHIBIT C-14:  COMPOSITION OF SAMPLE BY MARKET

BUSINESS NON-BUSINESS

Florida Residency
Residents
Non-Residents

28
152

89
505

Group size
Alone
Group

111
41

88
506

Income
Under $25,000
$25,000-$49,999
$50,000-$74,999
$75,000-$99,999
Over $100,000

4
12
24
44
68

27
79

140
206
142

Mode of Access
Private Auto
Rental Car
Paid Shuttle
Free Shuttle
Taxi/Limo

39
48
20
26
19

157
267

52
91
27

Origin 
Orlando: Disney
Tampa
Orlando: I-Drive
Lakeland

39
6

102
5

236
20

322
16

Model Estimation

There are a couple of elements that differentiate the estimation of the airport access
models from that of the intercity and commute models.  Perhaps the most important
element is the availability of revealed preference data to be included in the estimation.
Because there are a number of ways that respondents accessed the airport, we can
jointly model their revealed choice and their stated choices.
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The model structure for the joint RP/SP estimation that was performed for this study is
shown in Exhibit C-15.  With this structure, the magnitude of the level of service
parameters are constrained across the data sources (RP and SP), but the relative
magnitude of the parameters in the two data sources is allowed to vary.  This is
represented by the Θc parameters that are included in the structure.  The value of joining
the RP and the SP data sources is that one source (SP) provides sensitivity information
about a mode that currently does not exist, while the other source (RP) provides a
grounding in actual, not stated, behavior.

EXHIBIT C-15:  AIRPOR ACCESS RP/SP MODEL STRUCTURE

The model search process for the airport access models was very similar to that of the
intercity and commute models.  The primary objectives of the search process – overall
goodness of fit, theoretically-appropriate relationships, and sufficient sensitivity to level
of service variables - are the same.  The strategy of starting with a basic estimation and
attempting to improve the model by testing alternative functional forms of the level of
service variables and by introducing traveler- and trip-related characteristics into the
specification is also the same.

The differences involve the starting specification and selected strategies employed
during the search process.  Specifically, the starting specification includes the time, cost
and shuttle variables that were included in the intercity and commute models, but also
includes variables to represent the sensitivity to remote access at the airport and
frequency-related delay at the airport.  Another difference is that, because the distance
scale used in the intercity and commute models was not the best scale for the airport
access market, the α parameter in the distance scale transformation (1-e�*Auto Distance )
was optimized.  Another area of difference is that the value of time estimates from the
airport access survey, which are shown in Exhibit C-16, differ from the estimates from
the auto survey.  One notable difference is that the non-business alone travelers and
non-business group travelers exhibit dramatically different value of time sensitivity.
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EXHIBIT C-16:  AIRPORT ACCESS VALUE OF TIME ANALYSIS RESULTS

VALUE OF TIME
Business $ 20.00/hr
Non-Business (Alone) $ 22.00/hr
Non-Business (Group) $ 11.25/hr
Note: All values rounded to the nearest $ 0.25.

As with the intercity and commute models, the basis for many of the decisions made as
a part of the specification search process were the statistical tests used to compare
models.  These tests included likelihood ratio (�2) tests, single parameter (t) tests, and
tests of non-nested hypotheses.  The tests led to some of the following decisions:

� Models partially segmentated by residency and by purpose (business vs non-
business) strongly rejected models that constrained parameters across those
dimensions

.
� While schedule delay was included as an important component of out of vehicle

travel time, the access variables (at both the airport and the non-airport trip end)
did not significantly improve the model.

� Income was rejected from the analysis as either an alternative-specific variable
or as an interaction variable with cost.

The search resulted in the disaggregate mode choice models shown in Exhibits C-17
and C-18.  These models reveal that value of time was constrained to be $24/hr for
business travelers and $12/hr for non-business travelers; that generic travel time and
travel cost parameters were estimated (same for all modes); and that residents and non-
resident non-business travelers have identical cost sensitivity parameters.  Note that the
distance scale parameter (α) for these models was optimized at –0.094.
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EXHIBIT C-17:  DISAGGREGATE AIRPORT ACCESS RESIDENT BUSINESS & NON-
BUSINESS (PRIVATE AUTO VS. PAID SHUTTLE VS. RAIL) MODE CHOICE

MODELS

KEY EXPLANATORY VARIABLES
BUSINESS MODEL
COEFFICIENT (T-

STAT)

NON-BUSINESS MODEL
COEFFICIENT (T-STAT)

Auto Cost ($)/Group Size/Distance Adj.2 -0.02429 (-2.4) -0.02429 (-2.4)
Auto Time (min) /Distance Adj.1 -0.009716 (-2.4) -0.004858 (-2.4)
Paid Shuttle Cost ($)/Group Size/Distance Adj.2 -0.02429 (-2.4) -0.02429 (-2.4)
Paid Shuttle Time (min)/Distance Adj.1 -0.009716 (-2.4) -0.004858 (2.4)
Rail Cost ($)/Group Size/Distance Adj.2 -0.02429 (-2.4) -0.02429 (-2.4)
Rail In-Vehicle Travel Time (min)/ Distance  Adj.1,3 -0.009716 (-2.4) -0.004858 (-2.4)
Rail Out-of -Vehicle Travel Time (min)/ Distance Adj.1,3 -0.019432 (-2.4) -0.009716 (-2.4)
Resident Paid Shuttle SP Constant -1.502 (-2.7)
Resident Rail SP Constant 0.7824 (2.6)
Resident Paid Shuttle RP Constant -2.298 (-4.3)
SP Nest Parameter 1.703 (4.0)
Notes:  1Value of time constrained to be $24/hr for business travelers and $12/hr for non-business travelers.  2Auto, paid shuttle and
rail cost parameters constrained to be equal.  3Out-of-vehicle travel time constrained as 2 times in-vehicle travel time. 

EXHIBIT C-18:  DISAGGREGATE AIRPORT ACCESS NON-RESIDENT BUSINESS &
NON-BUSINESS (RENTAL CAR VS. PAID SHUTTLE VS. RAIL) MODE CHOICE

MODELS

KEY EXPLANATORY VARIABLES
BUSINESS MODEL
COEFFICIENT (T-

STAT)

NON-BUSINESS
MODEL

COEFFICIENT (T-
STAT)

Rental Car Cost ($)/Group Size/Distance Adj.2 -0.02252 (-1.9) -0.02429 (-2.4)
Rental Car Time (min)/Distance Adj.1 -0.009008 (-1.9) -0.004858 (-2.4)
Paid Shuttle Cost ($)/Group Size/Distance Adj.2 -0.02252 (-1.9) -0.02429 (-2.4)
Paid Shuttle Time (min)/Distance Adj.1 -0.009008 (-1.9) -0.004858 (-2.4)
Rail Cost ($)/Distance Adj.2 -0.02252 (-1.9) -0.02429 (-2.4)
Rail IV Travel Time (min)/Distance Adj.1,3 -0.009008 (-1.9) -0.004858 (-2.4)
Rail OV Travel Time (min)/Distance Adj 1,3 -0.018016 (-1.9) -0.009716 (-2.4)
Non-Resident Paid Shuttle SP Constant 0.1481 (1.1)
Non-Resident Rail SP Constant 1.878 (3.9)
Non-Resident Paid Shuttle RP Constant 0.8361 (5.1)
SP Nest Parameter 1.703 (4.0)
Notes:  1Value of time constrained to be $24/hr for business travelers and $12/hr for non-business travelers.
2Auto, paid shuttle and rail cost parameters constrained to be equal.  3Out-of-vehicle travel time constrained
as 2 times in-vehicle travel time.

Model Adjustment and Application

As for the intercity and commute models, the estimated airport access mode share
models also need be adjusted for prediction of aggregate shares based on the average
characteristics of the population in the specific zones and the average values of key
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explanatory variables, such as travel time, travel cost, and service frequency.  These
model adjustments were accomplished in two steps.

In the first step, aggregate data is developed at a zonal level to replace the individual
data.  Travel group size, which is required to compute travel costs, must be replaced by
average values for key traveler market segments.  Average group sizes were computed
by trip purpose, using the survey data, and are as follows:

� Residents & Non-Resident Business Trip Purposes – 1.40
� Resident, Non-Business Trip Purpose – 1.74
� Non-Resident, Non-Business Trip Purpose – 3.42

Unlike the intercity and commute modes, however, it was not necessary to add
frequency.  Average wait time was included in the survey data and was included as part
of the out-of-vehicle time component in the utility specifications. 

The second step addresses adjustments to the alternative specific constants, which
similarly require adjustment in the airport access models.  In this case, however, unlike
the in intercity and commute models, there are multiple modes of access that provide
some basis for adjustment.  Specifically, there are existing auto and paid shuttle modes
access, each with observed existing choice behavior.  In application, in order to match
the total observed totals, the following alternative specific constants are required for the
existing paid shuttle mode:

� Resident Models:  -2.98 (vs. unadjusted of -2.298 for RP and -1.502 for SP)
� Non-Resident Models: +1.00 (vs. unadjusted of +0.8361 and +0.1481 for SP)

In theory, the magnitude of the difference between the adjusted at the SP alternative
specific paid shuttle mode constants provide some basis for adjusting the SP alternative
specific rail model constants.  While this approach yields reasonable results in the
resident models, an alternative approach is suggested for the non-resident models.
Otherwise, the rail mode would have a large positive alternative specific constant, a
result that experience tells us is not reasonable.  Instead, the adjusted was capped, so
that the non-resident alternative specific constant would not exceed zero.   This yields
the following alternative specific constants for the new rail mode:

� Resident Models:  -0.70 (vs. unadjusted of +0.7824)
� Non-Resident Models: 0.00 (vs. unadjusted of +1.878)

Note that in all cases, the adjusted constants represent a reduction in rail utility, and thus
lower estimated rail shares, than the unadjusted constants.  This is particularly the case
for non-business, where it is believed that the unadjusted positive constants reflected a
significant tendency for respondents to over-state their willingness to use the rail mode.
Exhibit C-19 and Exhibit C-20 below summarize the final model coefficients used in the
forecasts applications. 



2002 Florida High Speed Rail Ridership and Revenue Study – Supplemental Details

Page 19

EXHIBIT C-19:  FINAL AIRPORT ACCESS RESIDENT MODE SHARE MODELS

KEY EXPLANATORY VARIABLES
BUSINESS

MODEL
COEFFICIENTS

NON-BUSINESS
MODEL

COEFFICIENTS
Auto Cost ($)/Group Size/Distance Adj. -0.02429 -0.02429
Auto Time (min) /Distance Adj. -0.009716 -0.004858)
Paid Shuttle Cost ($)/Group Size/Distance Adj. -0.02429 -0.02429
Paid Shuttle Time (min)/Distance Adj. -0.009716 -0.004858
Rail Cost ($)/Group Size/Distance Adj. -0.02429 -0.02429
Rail In-Vehicle Travel Time (min)/ Distance  Adj. -0.009716 -0.004858
Rail Out-of -Vehicle Travel Time (min)/ Distance Adj. -0.019432 -0.009716
Resident Paid Shuttle Constant -2.98
Resident Rail Constant -0.70

EXHIBIT C-20: FINAL AIRPORT ACCESS NON-RESIDENT MODE CHOICE MODELS

KEY EXPLANATORY VARIABLES
BUSINESS

MODEL
COEFFICIENT

NON-BUSINESS
MODEL

COEFFICIENT
Rental Car Cost ($)/Group Size/Distance Adj. -0.02252 -0.02429
Rental Car Time (min)/Distance Adj. -0.009008 -0.004858
Paid Shuttle Cost ($)/Group Size/Distance Adj. -0.02252 -0.02429
Paid Shuttle Time (min)/Distance Adj. -0.009008 -0.004858
Rail Cost ($)/Distance Adj. -0.02252 -0.02429
Rail IV Travel Time (min)/Distance Adj. -0.009008 -0.004858
Rail OV Travel Time (min)/Distance Adj. -0.018016 -0.009716
Non-Resident Paid Shuttle Constant 1.00
Non-Resident Rail Constant 0.00
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DEVELOPMENT OF INDUCED DEMAND ESTIMATING METHODOLOGY FOR
INTERCITY MARKETS

AECOM also developed procedures for estimating induced demand associated with the
intercity market.  Induced demand was not considered likely for commuter or airport
access markets, given that trip making is largely driven by fixed external factors –
population, employment, and air passenger activity.

Modest levels of induced demand are considered for the intercity market, where it is
reasonable to assume that improved access in the corridor would lead to some trips that
would not have occurred without the existence of the rail system.  Because of the
presence of a single dominant mode and other characteristics of the current Tampa –
Orlando corridor, there was not a strong basis for the estimation of an induced demand
parameter.  Based on prior work, AECOM has asserted the parameters shown in Exhibit
C-21.  

EXHIBIT C-21:  INDUCED DEMAND LEVEL OF SERVICE PARAMETERS

BUSINESS NON-BUSINESS
0.400 0.550

These parameters are applied to the composite level of service measure, which is the
sum of the exponentiated utilities for auto and rail in the presence of the new rail system,
as a part of the multiplicative total demand model.  The parameters suggest that a 10%
increase in the level of service due to the introduction of the new rail mode would result
in a 4% increase in the business total travel market and a 5-6% increase in non-
business total travel market.  This is in addition to growth in the market due to growth in
the socioeconomic variables.

DETAILED FORECAST RESULTS

Using the above described models and procedures, AECOM prepare ridership and ticket
revenue forecasts for the following two alignment options and station locations:

� Beeline Alignment, which includes stations at the Orlando International Airport,
International Drive (Orange County Convention Center), Disney World, Lakeland
and Downtown Tampa

� Greeneway Alignment, which includes stations at the Orlando International
Airport, Disney World, Lakeland and Downtown Tampa

The following exhibits summarize the AECOM forecast results in detail, showing
estimates of the candidate market size, annual rail ridership and ticket revenue (for each
of the two alignment options) for 2010 (Exhibit C-22) and 2025 (Exhibit C-23) conditions.
These forecasts do not include the airport access captive market, which specifically
includes trips served by various transportation providers that are pre-packaged with
other travel and/or accommodation arrangements.  Travel volumes by mode in this
market are not driven by individual choice behavior. 
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EXHIBIT C-22:  2010 FORECAST RESULTS

Candidate1 Beeline Alignment Greenway Alignment
(1,000) Annual Ridership (1,000) Revenues Annual Ridership (1,000) Revenues

Residents Visitors Total Residents Visitors Total ($ Millions) Residents Visitors Total ($ Millions)
Intercity Market

Tampa-Orlando
Commuter Diverted 170 0 170 20 0 20 $0.18 16 0 16 $0.15
Business Diverted 380 40 420 68 7 76 $2.06 58 8 65 $1.78
Other Diverted 1,620 2,190 3,810 177 270 447 $11.46 169 201 370 $9.37
Induced 18 21 40 $1.03 16 16 32 $0.81
Subtotal 2,170 2,230 4,400 283 299 582 $14.73 259 224 483 $12.11

Tampa-Lakeland
Commuter Diverted 1,090 0 1,090 121 0 121 $0.64 123 0 123 $0.64
Business Diverted 280 30 310 37 3 40 $0.60 37 3 40 $0.60
Other Diverted 1,960 70 2,030 160 7 167 $2.50 161 7 168 $2.51
Induced 11 1 11 $0.17 11 1 11 $0.17
Subtotal 3,330 100 3,430 328 11 339 $3.91 331 11 342 $3.92

Lakeland-Orlando
Commuter Diverted 640 0 640 62 0 62 $0.41 54 0 54 $0.35
Business Diverted 550 70 620 71 9 80 $1.62 56 4 60 $1.27
Other Diverted 1,240 270 1,510 99 23 122 $2.40 93 12 105 $2.05
Induced 9 2 11 $0.22 7 1 8 $0.16
Subtotal 2,430 340 2,770 241 33 274 $4.65 209 17 226 $3.83

Intercity Market Subtotal 7,930 2,670 10,600 853 343 1,195 $23.29 799 252 1,051 $19.86

Airport Access (Choice Market)
International Drive

Business 340 220 560 36 17 53 $0.63 0 0 0 $0.00
Other 710 350 1,060 103 53 157 $1.88 0 0 0 $0.00
Subtotal 1,050 570 1,620 139 70 210 $2.51 0 0 0 $0.00

Disney
Business 60 170 230 8 17 24 $0.29 24 18 42 $0.50
Other 520 2,200 2,720 76 363 439 $5.26 121 375 496 $5.95
Subtotal 580 2,370 2,950 83 379 463 $5.55 145 393 537 $6.45

Tampa and Lakeland
Business 100 10 110 17 1 18 $0.44 18 1 19 $0.46
Other 330 20 350 45 3 48 $1.12 47 3 49 $1.15
Subtotal 430 30 460 63 4 66 $1.56 65 4 69 $1.61

Airport Access Subtotal 2,060 2,970 5,030 285 453 738 $9.62 210 396 606 $8.06

TOTAL 9,990 5,640 15,630 1,138 796 1,933 $32.91 1,009 648 1,657 $27.92

1. Candidate market does not include areas outside the study area or submarkets not likely to divert to rail.
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EXHIBIT C-23:  2025 FORECAST RESULTS

Candidate1 Beeline Alignment Greenway Alignment
(1,000) Annual Ridership (1,000) Revenues Annual Ridership (1,000) Revenues

Residents Visitors Total Residents Visitors Total ($ Millions) Residents Visitors Total ($ Millions)
Intercity Market

Tampa-Orlando
Commuter Diverted 220 0 220 25 0 25 $0.23 21 0 21 $0.19
Business Diverted 570 50 620 105 11 115 $3.15 89 11 100 $2.74
Other Diverted 2,510 3,170 5,680 278 393 671 $17.20 265 291 557 $14.08
Induced 29 31 60 $1.56 25 23 48 $1.23
Subtotal 3,300 3,220 6,520 437 435 872 $22.14 400 325 725 $18.24

Tampa-Lakeland
Commuter Diverted 1,490 0 1,490 167 0 167 $0.87 168 0 168 $0.88
Business Diverted 410 40 450 53 5 57 $0.86 53 5 58 $0.86
Other Diverted 3,160 100 3,260 258 9 267 $4.01 259 10 269 $4.03
Induced 17 1 18 $0.26 17 1 18 $0.27
Subtotal 5,060 140 5,200 494 15 509 $6.00 497 15 512 $6.04

Lakeland-Orlando
Commuter Diverted 950 0 950 95 0 95 $0.63 81 0 81 $0.52
Business Diverted 850 110 960 111 13 124 $2.53 85 6 92 $1.94
Other Diverted 2,070 370 2,440 168 32 200 $3.94 155 17 172 $3.35
Induced 15 2 18 $0.35 12 1 13 $0.26
Subtotal 3,870 480 4,350 389 48 437 $7.45 333 24 357 $6.07

Intercity Market Subtotal 12,230 3,840 16,070 1,319 498 1,817 $35.59 1,230 364 1,595 $30.35

Airport Access (Choice Market)
International Drive

Business 530 280 810 54 24 78 $0.93 0 0 0 $0.00
Other 1,230 520 1,750 165 82 247 $2.97 0 0 0 $0.00
Subtotal 1,760 800 2,560 219 106 325 $3.90 0 0 0 $0.00

Disney
Business 90 250 340 11 24 35 $0.42 35 26 61 $0.73
Other 720 3,230 3,950 102 527 629 $7.55 165 545 710 $8.52
Subtotal 810 3,480 4,290 114 551 664 $7.97 200 571 771 $9.25

Tampa and Lakeland
Business 120 10 130 21 1 22 $0.54 22 1 24 $0.57
Other 400 30 430 55 4 59 $1.38 57 4 61 $1.42
Subtotal 520 40 560 77 5 82 $1.92 79 5 84 $1.99

Airport Access Subtotal 3,090 4,320 7,410 409 662 1,071 $13.79 280 576 855 $11.24

TOTAL 15,320 8,160 23,480 1,728 1,160 2,888 $49.38 1,510 940 2,450 $41.59

1. Candidate market does not include areas outside the study area or submarkets not likely to divert to rail.
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SECTION D - WSA MODE SHARE & INDUCED DEMAND MODELS

MODE CHOICE MODEL DEVELOPMENT

Data from the stated preference respondents formed the dataset used for statistical model
estimation. The survey data consisted of the information about the actual airport access trip
made by each respondent and the stated preference responses to alternative travel scenarios
involving the rail options. Separate datasets were formed according to the current mode of
access and the residency of the respondents. In all, five different datasets corresponding to five
different potential markets were created: Residents, Non-resident private car, Non-resident
rental, Non-resident paid shuttle and taxi (excluding “captive” market). While the trip purpose
was believed to be an important factor in the models’ estimation, the present mode of access
was thought at least as important and the dataset was not sufficiently large to permit
segmentation by both characteristics. Instead a dummy variable representing business purpose
was tested for each model. 

Additional editing of the datasets was required to eliminate unrealistic responses (for example
switching from no-rail to rail when rail travel time increases) resulting in 630 stated preference
respondents. In addition, the 5 mode choice answers were translated into a binary mode choice.
Exhibit D-1 presents the equivalency used:

EXHIBIT D-1: Survey Response Equivalency

SURVEY ANSWER PROBABILITY OF RAIL CHOICE
Definitely Use Train 95%
Probably Use Train 70%
May or May Not Use Train 40%
Probably Not Use Train 15%
Definitely Not Use Train 0%

Standard maximum likelihood-based logit model estimation procedures were applied using
ALOGIT estimation software. Specification tests were conducted to determine which variables
produced behaviorally reasonable and statistically reliable coefficients. All observations were
given statistical weights equal to the survey expansion factors which in effect corresponds to the
ratio between sample and population mode shares for each market. Tests were conducted with
the surveys weighted as well as with unweighted surveys. Over 200 different model
specifications were tested. Among them were specifications using group costs versus individual
costs, reported travel times versus network estimated times, reported costs versus estimated
costs, weighted versus unweighted responses, and dummy variables for the various
characteristics of the rail trip presented to respondent (additional delay, van needed or not
needed, people mover system at the airport). 

Most of the models tested using all the stated preference observations resulted in inconsistent
models (i.e. one or more coefficient had the wrong sign including travel time and cost).
Eventually, tests were conducted using only the first stated preference answers (each
respondents answered four stated preference experiments). These tests resulted in some
models with valid coefficients for travel costs and times but no other variables. Given these poor
results and that the resulting models did not include information about the importance of train
frequency and/or access and egress portion of the trip, the results of the airport access surveys
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were incorporated into another mode choice model developed in 1995 by Wilbur Smith
Associates for the Chicago-Milwaukee and Chicago-St. Louis rail studies. 

The WSA rail model consists of only two models, one for business and one for non-business.
However, the WSA rail model includes a number of variables that permitted tailoring it to the
Orlando airport access ridership estimation. Since income was included in the cost coefficient,
the value of time was adjusted for each market based on the survey average incomes of each
group and the survey estimated models. This work produced 4 models: resident business,
resident non-business, non-resident business, non-resident non-business. The four models are
presented in Exhibit D-2.

EXHIBIT D-2: AIRPORT ACCESS MODE CHOICE MODELS

RESIDENT
BUSINESS

MODEL
Coefficient

NON-
RESIDENT
BUSINESS

MODEL
Coefficient

RESIDENT
NON-

BUSINESS
MODEL

Coefficient

NON-RESIDENT
NON-BUSINESS

MODEL
Coefficient

Total Travel Time (min) -0.00997 -0.00598 -0.00822 -0.00493
Total Travel Cost ($) -0.001014 -0.00954 -0.02532 -0.02122
Access/Egress Time/Dist (min/mi) -2.29 -2.29 -0.955 -0.955
Damped Frequency (1-exp(-.15*freq)) 1.51 1.51 2.66 2.66
Rail Constant -1.961 -1.211 -2.9 -2.204

The WSA rail model did not treat separately the various existing modes of access. Instead, the
results of the surveys were used to adjust the model between the non-resident respondents
currently using a rental car and those using non-captive shuttle, bus, or taxi. The models include
a separate variable for access/egress time which is adjusted by the overall trip length to
represent that a 30 minute access trip is not very significant for a 3 hour overall trip time but not
acceptable for a 40 minute overall trip time. The models also include a damped frequency
variable which represents an assumption that one train added to a 12 train schedule is less
significant than one train added to a 6 train schedule. The rail constants were adjusted based on
the survey results and professional judgment.

Application of the Mode Choice Models to the Airport Access Market

The WSA airport access approach was to work directly with the airport surveys rather than with
a trip table. There are many different ways to get to the airport, each having different
characteristics of cost and potential diversion to rail. Working from the surveys directly
preserved these differences rather than having to generate averages by zone or by market type.
By using the expansion factor associated with each survey as a number of similar trips, the
same total air trips as the trip table was estimated. For future years, growth factors by zone and
market type were applied to the individual surveys’ expansion factors to obtain future total air
trips.

Not all airport access trips were considered as potential trips to be diverted to the proposed rail
line. A multi step process was applied to identify those trips most likely to be diverted to rail for
further processing (i.e. application of the mode choice model). Airport access trips were
eliminated from further consideration if they fell in one or more of the following seven (7)
geographical and market categories:
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(1) The airport access trip originated outside the 7 county study area.
(2) The closest rail station to the origin of the trip was the airport station itself.
(3) If the proposed rail line was selected for a particular access trip, the time spent to access

the airport would consist of a long access time to the rail station and a short rail travel
time, while other modes would be more time efficient.

(4) The present airport access trip is part of the “captive” market (i.e. the transfer to the
airport was part of a package purchased beforehand).

(5) A rental car was used to access the airport and the traveler used the rental car for
purposes other than simply getting to/from the airport.

(6) The passenger is non-resident and the trip originated in an area that is not served by
one of the proposed shuttle services to the rail stations (not within 5 miles of a station).

(7) The passenger is non-resident and the airport access trip was made by private car
(picked-up or dropped-off).

Once a surveyed airport access trip was selected for potential diversion to rail, a hypothetical
mode of access to the rail station was selected to estimate the time and cost components of the
trip by rail. The station access assumptions were made based on what appeared to be most
reasonable and convenient for a particular traveler. 

� Resident air travelers were assumed to access the rail station by car and park at the
station the same amount of time they reported parking at the airport. Except for the
exclusions mentioned above all residents could access the rail station.

� Non-resident air travelers within walking distance (1/3 mile) were assumed to access the
rail station by walking. 

� Non-resident non-business air travelers not within walking distance but within the area of
the proposed rail shuttles were assumed to use these shuttles.

� Non-resident business air travelers not within walking distance but within the area of the
proposed rail shuttles were assumed to use taxis.

Other characteristics of the airport access trip by rail included access time, transfer times, rail
terminal time, parking, access costs to the station and rail fares. With the exception of walk
access time, all access times were estimated based on the highway network travel times. A
linear interpolation between the base year network travel time and the future year network travel
time was the basis for estimating travel time for intermediate years. The congested travel time
was used if the airport access trip was made during the morning or afternoon peak travel period
(6:30 to 8:30 AM and 4:30 to 6:30 PM) and the un-congested travel time was used for other
periods. A transfer penalty of 10 minutes was applied from private car to rail (to park at the
station) and from shuttle to rail (waiting for the shuttle). A transfer penalty of 10 minutes was
also applied at the airport end to represent the time needed to go from the station to the
terminal. An average rail terminal time of 5 minutes was used at the station of origin. Rail fares,
shuttle fees and station parking costs described in the summary report were used to estimate
costs for the airport access trip. For private car access to the station, car unit costs per mile of
$0.36 for business and $0.12 for other trip purposes were applied to the highway distance as
estimated from the highway network. For taxi access to the station, taxi fares were estimated
based on the highway distance and official taxi rates (separate for Orlando and Tampa).
 
Characteristics of the current mode of access to the airport were calculated based on both the
survey responses and other data. The reported access costs including parking were used
directly. All access times to the airport were estimated based on the same highway networks
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used for estimating access time to the rail stations. Again, congested versus un-congested
highway times were used depending on the time of travel. A transfer penalty of 10 minutes was
added when the access mode was a private car parked at the airport (to access the terminal
from the parking lot). 
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Modeling Corridor Market Diversion to Rail

Mode Choice Model Development

Data from the stated preference respondents of the highway surveys formed the dataset used
for statistical model estimation. The survey data consisted of the information about the actual
corridor access trip made by each respondent and the stated preference responses to
alternative travel scenarios involving the rail options. Separate datasets were formed according
to the trip purpose, the type of car used (rental or private) and the residency of the respondents.
In all, five datasets corresponding to five different potential markets were created: Resident
Commuter, Resident Business, Resident Other, Non-resident Rental, Non-resident Private Car.
While the trip purpose was believed to be an important factor in the Non-resident models
estimation, the present mode of travel was thought at least as important and the dataset was
not sufficiently large to permit segmentation by both characteristics. Instead a dummy variable
representing business purpose was tested for each model.

Additional editing of the datasets was required to eliminate unrealistic responses (for example
switching from no-rail to rail when rail travel time increases) resulting in 2,223 stated preference
respondents (2017 residents and 206 Non-residents). In addition the 5 mode choice answers
were translated into a binary mode choice as described in the airport access model
development section.

Standard maximum likelihood-based logit model estimation procedures were applied using
ALOGIT estimation software. Specification tests were conducted to determine which variables
produced behaviorally reasonable and statistically reliable coefficients. All observations were
given statistical weights equal to the survey expansion factors which in effect corresponds to the
ratio between sample and population mode shares for each market. Tests were conducted with
the surveys weighted as well as with unweighted surveys. Over 100 different model
specifications were tested. Among them were specifications using group costs versus individual
costs, reported travel times versus network estimated times, weighted versus unweighted
surveys, dummy variables for the Van Needed characteristic of the rail trip presented to the
respondent and in the case of the non-resident models, the length of stay.

Most of the models tested using all the stated preference observations resulted in inconsistent
models (i.e. one or more coefficient had the wrong sign including travel time and cost).
Eventually, tests were conducted using only the first stated preference answers (each
respondents answered three stated preference experiments). These tests resulted in some
models with valid coefficients for travel costs and times but no other variables. Given these poor
results and that the resulting models did not include information about the importance of train
frequency and/or access and egress portion of the trip, the results of the highway surveys were
incorporated into the same mode choice model developed in 1995 by WSA as described in the
airport access model development.

Similar adjustments as for the airport access models (value of time for the various markets,
resident versus non residents, rail constants) resulted in 5 models: resident commuter, resident
business, resident non-business, non-resident business, non-resident non-business. The WSA
rail model includes one additional variable in the business model applicable to commuter trip (a
separate access egress time coefficient). With the revision to the value of time based on the
highway survey, it permitted to develop a separate model for the resident commuter market.
The five models are presented in Exhibit D-3.
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EXHIBIT D-3: Intercity Mode Choice Models

Application of the Mode Choice Model to the Intercity Market

The mode choice models were applied to the trip tables developed from the highway survey and
the application of the growth model for future years. The trip tables did not include trips outside
the 7 county study area. However, not all intercity trips were considered as potential trips to be
diverted to the proposed rail line. Intercity trips were eliminated from further consideration if they
fell in one or more of the following categories:

(a) The closest station at the origin and the destination of the trip is the same.
(b) The sum of the access time to the origin station and the egress time from the destination

station exceeds the time it would take to make the entire trip by car.
(c) The rail travel time represents less than one third of the trip time including rail, access

and egress times (but no transfer or waiting time).
(d) The non-home end of the trip is not within the shuttle service area of the destination

station.

Once a zone to zone movement is selected for potential diversion to rail, hypothetical mode of
access and egress to the rail stations were selected for each type of market. These station
access and egress mode assumptions were made based on what appeared to be most
reasonable and convenient for a particular movement and a particular trip purpose. For example

Resident Comuter Model

Coefficient
Total Travel Time (min) -0.00997
Total Travel Cost ($) -0.00143
Access/Egress Time/Dist (min/mi) -1.59
Damped Frequency (1-exp(-.15*freq)) 1.51
Rail constant -1.961

Resident Business Model Non-Resident Business Model

Coefficient Coefficient
Total Travel Time (min) -0.00997 -0.00598
Total Travel Cost ($) -0.001014 -0.01214
Access/Egress Time/Dist (min/mi) -2.29 -2.29
Damped Frequency (1-exp(-.15*freq)) 1.51 1.51
Rail constant -1.961 -1.961

Resident Non-Business Model Non-Resident Non-Business Model

Coefficient Coefficient
Total Travel Time (min) -0.00822 -0.00493
Total Travel Cost ($) -0.02907 -0.02907
Access/Egress Time/Dist (min/mi) -1.888 -1.888
Damped Frequency (1-exp(-.15*freq)) 2.66 2.66
Rail constant -2.9 -2.9
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it was assumed that a car was available at one end of the trip even if neither trip end was home-
based (a private car or rental car was actually being used for such trip when it was surveyed).
However, using a taxi or shuttle at both ends of a trip was not considered reasonable.

1) Resident Commuter:
a) Home-end of trip: private car 
b) Non-home end: 

i) Walk if within walking distance of station (1/3 mile)
ii) Shuttle if within the shuttle service area of the station
iii) Not potential to rail diversion otherwise

2) Resident Business with one home-based trip end:
a) Home-end of trip: private car
b) Non home end:

i) Walk if within walking distance of station (1/3 mile)
ii) Taxi if within the shuttle service area of the station
iii) Not potential to rail diversion otherwise

3) Resident Business with neither end of trip home-based:
a) Walk at both ends if both ends are within walking distance 
b) Walk at one end if one end within walking distance and taxi at other end if within shuttle

service area.
c) Walk at one end if one end within walking distance and use private car at other end if not

within shuttle service area.
d) Taxi at one end if within shuttle service area and car at other end.
e) Not potential if both ends were outside the shuttle service areas of each station.

4) Resident Non-Business with one home-based trip end: 
a) Home-end of trip: private car
b) Non home end:

i) Walk if within walking distance of station (1/3 mile)
ii) Shuttle if within the shuttle service area of the station
iii) Not potential to rail diversion otherwise

5) Resident Non-Business with neither end of trip home-based:
a) Walk at both ends if both ends are within walking distance 
b) Walk at one end if one end within walking distance and use shuttle at other end if within

shuttle service area.
c) Walk at one end if one end within walking distance and use car at other end.
d) Shuttle at one end if within shuttle service area and car at other end.
e) Not potential if both ends were outside the shuttle service areas of each station.

6) Non-resident Business: Same as resident business with neither end of trip home-based.
a) Walk at both ends if both ends are within walking distance 
b) Walk at one end if one end within walking distance and use taxi if other end within

shuttle service area.
c) Walk at one end if one end within walking distance and use private car at other end.
d) Taxi at one end if within shuttle service area and car at other end.
e) Not potential if both ends were outside the shuttle service areas of each station.
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7) Non-Resident Non-Business: Same as resident non-business with neither end of trip home-
based:
a) Walk at both ends if both ends are within walking distance 
b) Walk at one end if one end within walking distance and use shuttle at other end if within

shuttle service area.
c) Walk at one end if one end within walking distance and car at other end.
d) Shuttle at one end if within shuttle service area and car at other end.
e) Not potential if both ends were outside the shuttle service areas of each station.

Once the access and egress modes were defined, the time and costs components of the rail trip
were calculated. With the exception of walk access, all access/egress times were estimated
based on the highway network travel times. Congested travel times were used for commuter
trips while un-congested travel times were used for business and non-business trips. A transfer
penalty of 10 minutes was applied from private car to rail (to park at the station) and from shuttle
to rail (waiting for the shuttle). An average rail terminal time of 5 minutes was applied at each
station. Rail fares, shuttle fees and station parking costs described in the summary report were
used to estimate costs. For private car access to the station, car unit costs per mile of $0.36 for
business and $0.12 for other trip purposes were applied to the highway distance as estimated
from the highway network. For taxi access to the station, taxi fares were estimated based on the
highway distance and official taxi rates (separate for Orlando and Tampa).

Characteristics of the trip made entirely by car were calculated from the network data. All travel
times were estimated based on the highway network times using congested time for commuters
and un-congested time for all others. Travel costs were estimated based on highway network
distances and the same private car unit costs per mile of $0.36 for business and $0.12 for other
trip purposes. For non-resident using rental cars a lower unit cost of $0.06 per mile representing
the incremental cost due to gas only was used instead (most rental car agreements are for
unlimited mileage). The proportion of non-residents using a rental car was estimated from the
survey separately for business and non-business purposes (57% and 62% respectively).

Induced Traffic

While most transportation planners recognize that the introduction of new transportation
facilities typically generate new or induced traffic (trips that would not be made at all if the new
facility was not built), there is less agreement about its definition or the quantification of such
traffic. There are no generally accepted methods for estimating induced traffic. For the purpose
of this study, a simple and transparent approach was adopted. 

It is intuitively reasonable to expect that the higher the proportion of existing traffic a facility is
able to divert, the greater the amount of induced traffic it is likely to generate. Based on this
generally accepted proposition, the following approach was taken:

� If the proposed rail system is estimated to divert 20% of its candidate/potential market,
the induced traffic is estimated to be 8% of the same potential market.

� If the proposed rail system does not divert any traffic (0% diversion), it does not induce
any traffic.

� For other diversion rates, the induced traffic rate is interpolated between the above two
rates
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. Ridership Forecast Results

The two sets of models described above were applied for year 2010 and 2025. The ridership
results by market segment are presented in Exhibit D-4 for 2010 and Exhibit D-5 for 2025.

In 2010 the Beeline alignment has the potential to attract 1.1 million riders annually from the
Intercity market and 1.2 million riders annually from the Airport Access market (not including the
“captive market”) for a total of 2.3 million riders. These riders would generate $ 35 million in
ticket revenues. While the Airport access market generates more riders, the Intercity market
generates more revenues (the trips are longer and the fares higher). The Greeneway alignment
would attract about 16 percent less riders and generate 16 percent less revenues overall (1.9
million riders and $ 30 million in ticket revenues). About 47 thousand riders in the Intercity
market are induced trips, less than 3 percent of the total Intercity riders (the ridership forecast
tables only show total induced trips by intercity market).

In 2025 the Beeline alignment has the potential to attract 1.6 million riders annually from the
Intercity market and 1.8 million riders from the Airport Access market (not including the “captive
market”) for a total of 3.4 million riders generating $ 54 million in ticket sales. This corresponds
to a growth of about 51 percent from 2010 to 2025 or 2.8 percent annual growth.



EXHIBIT D-4: Ridership Forecasts for Year 2010
Candidate1 Beeline Alignment Greenway Alignment

(1,000) Annual Ridership (1,000) Revenues Annual Ridership (1,000) Revenues
Residents Visitors Total Residents Visitors Total ($ 1,000) Residents Visitors Total ($ 1,000)

Intercity Market
Tampa-Orlando

Commuter Diverted 172 172 28 28 253$          25 25 238$          
Business Diverted 386 63 449 47 11 58 1,589$       38 11 49 1,358$       
Other Diverted 1,577 2,307 3,884 135 217 352 9,114$       127 162 290 7,411$       
Induced 16 401$          12 318$          
Subtotal 2,135 2,369 4,504 209 228 453 11,356$     191 174 377 9,325$       

Tampa-Lakeland
Commuter Diverted 1,092 1,092 126 126 662$          126 126 662$          
Business Diverted 283 26 309 27 3 30 446$          27 3 30 446$          
Other Diverted 1,956 71 2,027 157 7 165 2,470$       157 7 165 2,470$       
Induced 6 96$            6 96$            
Subtotal 3,331 97 3,427 310 10 327 3,674$       310 10 327 3,674$       

Lakeland-Orlando
Commuter Diverted 642 642 76 76 518$          64 64 436$          
Business Diverted 550 88 637 52 9 61 1,256$       38 5 44 929$          
Other Diverted 1,247 495 1,742 91 50 141 2,863$       79 39 118 2,451$       
Induced 7 144$          5 100$          
Subtotal 2,439 583 3,022 219 60 285 4,781$       182 45 231 3,916$       

Intercity Market Subtotal 7,905 3,049 10,953 738 298 1,065 19,811$    683 229 935 16,915$    

Airport Access (Choice Market)
International Drive

Business 327 208 535 13 41 55 654$          0 0 0 -$           
Other 730 338 1,068 104 107 212 2,540$       0 0 0 -$           
Subtotal 1,057 546 1,603 117 149 266 3,194$       0 0 0 -$           

Disney
Business 55 225 279 5 21 26 307$          5 22 27 320$          
Other 498 2,429 2,927 59 766 825 9,904$       63 783 846 10,152$     
Subtotal 553 2,654 3,207 63 787 851 10,211$     68 805 873 10,472$     

Tampa and lakeland
Business 100 17 117 16 6 21 547$          17 6 22 571$          
Other 300 47 346 56 16 72 1,671$       58 16 74 1,732$       
Subtotal 400 63 463 72 22 93 2,218$       75 22 97 2,303$       

Airport Access Subtotal 2,010 3,263 5,274 253 958 1,210 15,623$    142 827 970 12,775$    

TOTAL 9,915 6,312 16,227 991 1,256 2,276 35,434$ 825 1,056 1,904 29,689$ 

1. Candidate market does not include areas outside the study area or submarkets not likely to divert to rail.



EXHIBIT D-5: Ridership Forecasts for Year 2025
Candidate1 Beeline Alignment Greenway Alignment

(1,000) Annual Ridership (1,000) Revenues Annual Ridership (1,000) Revenues
Residents Visitors Total Residents Visitors Total ($ 1,000) Residents Visitors Total ($ 1,000)

Intercity Market
Tampa-Orlando

Commuter Diverted 217 217 34 34 313$          31 31 289$          
Business Diverted 584 89 672 72 16 88 2,403$       58 16 74 2,041$       
Other Diverted 2,450 3,354 5,804 216 321 537 13,889$     203 239 442 11,295$     
Induced 24 623$          19 491$          
Subtotal 3,251 3,442 6,693 322 337 683 17,228$     292 255 566 14,117$     

Tampa-Lakeland
Commuter Diverted 1,494 1,494 177 177 927$          177 177 927$          
Business Diverted 410 36 446 40 4 44 654$          40 4 44 654$          
Other Diverted 3,140 96 3,236 261 10 272 4,075$       261 10 272 4,075$       
Induced 11 162$          11 162$          
Subtotal 5,044 133 5,177 478 14 503 5,819$       478 14 503 5,819$       

Lakeland-Orlando
Commuter Diverted 962 962 117 117 790$          94 94 636$          
Business Diverted 847 130 977 84 14 98 2,016$       60 8 68 1,445$       
Other Diverted 2,087 718 2,804 158 75 233 4,723$       135 59 194 3,994$       
Induced 12 242$          8 163$          
Subtotal 3,896 848 4,743 359 89 459 7,771$       289 67 364 6,238$       

Intercity Market Subtotal 12,190 4,423 16,613 1,158 440 1,645 30,818$    1,058 337 1,433 26,173$    

Airport Access (Choice Market)
International Drive

Business 461 274 735 24 65 90 1,076$       0 0 0 -$           
Other 994 501 1,495 155 175 330 3,965$       0 0 0 -$           
Subtotal 1,456 775 2,230 179 241 420 5,041$       0 0 0 -$           

Disney
Business 82 325 406 7 31 38 461$          7 33 40 480$          
Other 689 3,607 4,296 80 1,140 1,221 14,648$     86 1,165 1,251 15,010$     
Subtotal 771 3,932 4,703 87 1,172 1,259 15,109$     93 1,198 1,291 15,490$     

Tampa and lakeland
Business 121 22 143 20 7 27 696$          21 8 29 727$          
Other 368 52 421 71 18 89 2,056$       74 18 92 2,131$       
Subtotal 490 74 564 91 25 116 2,752$       95 26 120 2,857$       

Airport Access Subtotal 2,716 4,781 7,497 357 1,438 1,795 22,902$    188 1,224 1,411 18,347$    

TOTAL 14,907 9,203 24,110 1,516 1,878 3,440 53,720$ 1,246 1,560 2,844 44,520$ 

1. Candidate market does not include areas outside the study area or submarkets not likely to divert to rail.
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SECTION E – ADDITIONAL MATERIALS

YEARLY REVENUE ESTIMATES
 
Annual revenue estimates were prepared based upon the ridership forecasts developed for
2010 and 2025.   These annual revenues anticipate that the system will begin operation at the
end of 2008, with a market response ramp-up over a 12-month period throughout 2009.
Forecast year 2010 represents the first full year of service with full ramp-up of the market
response.  Forecasts for years 2010 through 2025 reflect the growth in population, employment,
and other key indicators, as described earlier in this report.
 
The annual revenue forecasts based upon these are summarized in Exhibit E-1.  These
revenues are based solely on fare box revenues and do not include revenues from other
sources such as ancillary development, concessions or parking.   The revenues are expressed
in terms of current (2002) year dollars.  

EXHIBIT E-1: Tampa – Orlando Corridor  -  Yearly Ticket Revenue Forecasts

 TICKET REVENUE (millions $)
 Beeline Alignment Option Greeneway Alignment Option

Year AECOM WSA AECOM WSA
2008  $              -    $              -    $              -    $              -   
2009  $           15.9  $           17.1  $           13.5  $           14.3 
2010  $           32.9  $           35.4  $           27.9  $           29.7 
2011  $           33.9  $           36.6  $           28.8  $           30.7 
2012  $           35.0  $           37.8  $           29.7  $           31.7 
2013  $           36.0  $           39.0  $           30.6  $           32.7 
2014  $           37.1  $           40.2  $           31.5  $           33.8 
2015  $           38.1  $           41.5  $           32.4  $           34.8 
2016  $           39.2  $           42.6  $           33.3  $           35.7 
2017  $           40.2  $           43.8  $           34.2  $           36.7 
2018  $           41.3  $           45.0  $           35.1  $           37.7 
2019  $           42.3  $           46.2  $           36.0  $           38.7 
2020  $           43.4  $           47.4  $           36.9  $           39.7 
2021  $           44.6  $           48.7  $           37.8  $           40.6 
2022  $           45.8  $           50.0  $           38.7  $           41.6 
2023  $           47.0  $           51.2  $           39.7  $           42.6 
2024  $           48.2  $           52.5  $           40.6  $           43.5 
2025  $           49.4  $           53.7  $           41.6  $           44.5 
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COMPARISON WITH PRIOR FORECASTS

Three recent, prior studies also examined the rail ridership potential in the Tampa-Lakeland-
Orlando corridor. These included the 1998 Florida Overland Express (FOX) Study, the 2000
Coast to Coast Rail Feasibility Study and the 2002 FHSRA Report to the Legislature. Exhibit E-
2 contains a comparison of the FHSRA Investment Grade estimates with each of these prior
sets of demand estimates. Comparisons are made at the level of detail presented in the prior
study reports.

The FOX study estimated only intercity travel (no airport access trips) and did not estimate
demand for the Tampa-Lakeland city pair. The FHSRA estimates of diverted trips for the
Tampa-Orlando segment are slightly below the FOX estimates, reflecting different assumptions
of existing auto demand in the corridor. Induced traffic is roughly the same in three of the four
estimates.

The FHSRA estimates for the Lakeland-Orlando movement are a good bit higher than the FOX
numbers. This relatively short distance movement was not extensively studied in the FOX work
(the emphasis of this study was longer distance travel). The FHSRA work more closely
examined travel characteristics and trip maker characteristics for this movement. The results of
this greater analysis emphasis are reflected in both estimates of potential demand and diversion
model structure and in the rail forecasts themselves.

The 2002 Report to the Legislature showed a single ridership number. It was 30-50 percent
higher than the FHSRA estimates. This study was intended to provide a planning level estimate
using only data available at the time. The FHSRA study collected new data describing market
magnitudes and characteristics. It is believed that this current information provided for a more
precise and reliable estimate of rail usage.

The Coast to Coast study estimated somewhat fewer intercity and greater airport access rail
trips than the FHSRA estimates. This study used the same data sources as FOX and produced
similar estimates of intercity rail ridership. Again, it is believed the differences (from the FHSRA
estimates) are associated with less current and detailed (than collected by the FHSRA study)
data describing characteristics of existing travel markets. 
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EXHIBIT E-2: Comparison with Prior Forecasts

Comparison With FOX 2020 Forecasts     
  
 Annual Trips - Thousands
 FOX - 2010 FHSRA -2010
 SYSTRA KPMG AECOM WSA
 Intercity Movements  
 Tampa-Orlando  
 Diverted from Auto 815 619 542 438
 Induced 265 20 40 16
 Lakeland- Orlando  
 Diverted from Auto 137 18 264 278
 Induced 37 0 11 7
  
 Sources: SYSTRA FOX Ridership and Revenue Study, March 1998, Table 5.15  
 KPMG FOX Final Ridership and Revenue Study, April 1998, Table 10.3  
  
        
Comparison With FHSRA 2002 Report to the Legislature  
  
 Annual Trips - Millions  
 2010 FHSRA -2010  
 Report AECOM WSA 
 Total Intercity and Airport Access Movements 2.96 1.93 2.27 
  
 Source: FHSRA 2002 Report to the Legislature, January 2002, Table 4.6  
 using the 150 -mph option  
  
Comparison With the Coast to Coast Rail Feasibility Study    
  
 Annual Trips - Millions  
 2010 FHSRA -2010  
 STV AECOM WSA 
 Intercity Movements 0.61 1.20 1.06 
 Airport Access Movements 1.58 0.74 1.21 
  
 Source: Coast to Coast Rail Feasibility Study, December 2000, Table 4.36  
 using Option 2d  
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