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EXECUTIVE SUMMARY

The Treasure Coast Travel Characteristics Study (TC2S) was initiated in J anuary, 1995, in
order to improve the travel forecasting accuracy of the Florida Standard Urban
Transportation Model System (FSUTMS) for this area. The prime Consultant for this
effort was Walter H. Keller, Inc., of Coral Springs, Florida, with Regional Research
Associates, Inc. and Marda L. Zimring, Inc., both of Boca Raton, Florida, as
subconsultants.

The Study procedure for this effort utilized a series of telephone and mail-out questionnaire
surveys to establish the socio-economic and travel characteristics of the Treasure Coast
Area of Martin, St. Lucie and Indian River Counties. A systematic random sample pool of
5,000 households was drawn from the Property Appraiser records of the three (3)
counties. A Telephone Cross-Reference Directory was used to match approximately 2,600
of the households. More than 5,100 telephone calls were made in early March, 1995, to
identify individual household and the profile of their travel characteristics, the household
FSUTMS Standard Cell classification and to seek subsequent participation in the upcoming
mail-out travel log surveys. In order to improve participation in the questionnaire surveys,
an active Public Awareness Program was implemented.

Mail-out survey packages were sent to 1,531 households that agreed to participate in the
mail-out portion of the Study. A variety of survey packages were developed including the
Household Verification Survey, the Travel Log Survey and the Direct Utility Assessment
(DUA) Survey. All households were requested to complete the Household Verification
Survey which included most of the questions asked in the Telephone Screener Survey with
additional information on the Travel Maker's Profile Code and household income.

The Travel Log Surveys were scheduled for the 4th and 5th weeks of March, 1995.
Approximately eighty-three percent (83%) of all households were asked to complete the
Travel Log Survey Form for one (1) scheduled day for all household members six years of
age or older. Eleven percent (11%) of the households were asked to complete two (2) day
logs and the remaining six percent (6%) were asked to complete three (3) day logs.

The DUA survey was forwarded to twenty-five percent (25%) of all households. This
questionnaire survey used a disaggregate travel demand modeling technique based upon
responses to a series of hypothetical situations. A major goal of the DUA Survey was to

identify the survey participant's propensity to use travel modes other than "drive alone" and
to develop coefficients for use in transit modeling.

Approximately forty-six percent (46%) of all travel logs and thirty-eight percent (38%) of
all DUA Surveys were returned by survey participants. After adjusting for incomplete




Treasure Coast Travel Characteristics Study - March,1995

Martin St. Lucie Indian River| Treasure
County County County Coast (all)
Characteristic
SF DU's* 135 149 129 413
MF DU's 65 26 42 133
Total DU's 200 175 171 546
SF DU's
People/HH** 2.09 2.12 2.15 2.12
Autos/HH 1.73 1.74 1.80 1.76
Avg $/HH $48,728 $40,177 $42,679 $43,704
Veh Trips/HH/Day 7.02 6.49 7.23 6.91
HBW Trips/HH 0.89 1.31 1.02 1.08
HBS Trips/HH 1.22 0.78 0.90 0.95
HBSR Trips/HH 0.73 0.63 0.62 0.66
HBO Trips/HH 2.10 1.47 2.06 1.86
NHB Trips/HH 2.33 1.94 2.35 2.44
Avg Trip Length (mi) 6.83 8.69 7.59 7.71
Avg Travel Time(min) 21.00 21.82 18.68 20.44
Avg Auto Occupan 1.62 1.67 1.64 1.64
MF DU's -
People/HH 1.66 1.65 1.76 1.69
Autos/HH 1.20 1.15 1.38 1.25
Avg $/HH $38,125 $40,761 $57,361 $44,454
Veh Trips/HH/Day 4.82 4.00 5.33 4.83
HBW Trips/HH 0.33 0.00t 0.24 0.23
HBS Trips/HH 1.02 1.17 1.00 1.04
HBSR Trips/HH 0.55 0.40 0.74 0.57
HBO Trips/HH 1.53 1.42 1.89 1.58
NHB Trips/HH 1.14 0.88 1.48 1.22
Avg Trip Length (mi) 6.69 6.09 9.04 7.46
Avg Travel Time(min) 17.12 16.17 26.33 20.43
Auto Oocuganc_y_ 1.63 1.71 1.62 1.64
All DU's
People/HH 1.95 2.05 2.05 2.01
Autos/HH 1.56 1.66 1.70 1.63
Avg $/HH $45,029 $40,267 $46,250 $43,894
Veh Trips/HH/Day 6.36 6.12 6.79 6.43
HBW Trips/HH 0.66 1.08 0.83 0.84
HBS Trips/HH 1.14 0.85 0.92 0.98
HBSR Trips/HH 0.66 0.59 0.65 0.63
HBO Trips/HH 1.87- 1.46 2.02 1.78
NHB Trips/HH 1.84 1.75 2.14 2.10
Avg Trip Length (mi) 6.80 8.39 7.88 7.66
Avg Travel Time(min) 20.07 21.15 20.21 20.44
Auto Occupancy 1.62 1.68 1.64 1.64

Source: Walter H. Keller, Inc.

* DU's = Dwelling Units
**HH = Households

t - Limited number of observations for St. Lucie County multi-family HBW trips.
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I. INTRODUCTION

The Treasure Coast area of Florida is generally described as Martin, St. Lucie, and Indian
River Counties. This area, like much of Florida, is experiencing significant growth and
transportation facilities will be required to meet both the existing and the anticipated travel
demand. In order to improve the travel forecasting accuracy, the Florida Department of
Transportation (Department) initiated a study to identify the localized trip making
characteristics of the Treasure Coast area. This Study known as the Treasure Coast Travel
Characteristics Study (TC2S), was initiated in January, 1995. The consulting firm of
Walter H. Keller, Inc. (WHK), was selected as the prime consultant. The subconsultants
assisting WHK for this effort was Regional Research Associates, Inc. and Marda L.
Zimring, Inc.

TC2S major objectives was to use a cost-efficient and state-of-the-art behavior analysis
methodology to identify the trip making characteristics of the Treasure Coast area. The
goal of the Study was to identify localized characteristics that can be utilized to improve the
accuracy of the Florida Standard Urban Transportation Model Structure (FSUTMS)
demand forecast models for this area.

The Study has four major components:

Task 1 - Survey Design and Preparation;

Task 2 - Survey Implementation and Quality Control;
Task 3 - Analyze Survey Results; and,

Task 4 - Final Report

Technical Memorandum #1 addressed the Survey Design and Preparation. In this
Memorandum, the survey methodology was described, the survey and questionnaire forms
were presented and the schedule of activities for obtaining "peak season” survey results
were discussed. The Public Awareness Program, which was important in the Study's
success, was also described in detail.

Technical Memorandum #2 addressed the Survey's Quality Control Plan. In this
Memorandum, an overview of the survey process was reviewed, the steps taken to
improve the survey quality were described and the efforts taken to improve survey results
were presented.

The Direct Utility Assessment (DUA) part of the Study was provided in Technical
Memorandum #3 . This Memorandum was primarily prepared by Regional Research

Associates, Inc. DUA is a disaggregate travel demand modeling technique based upon




obtaining responses to a series of hypothetical situations. This Memorandum reviews the
results of the three modal choices versus the survey participants current mode of travel.
Transit coefficients were derived using multiple regression analysis which can be used in
future transit modeling.

This Final Report provides summaries of the three (3) technical memorandums and
additional material on the socio-economics of the Treasure Coast Area and survey
participants, the results of the travel log surveys, the travel characteristics of Treasure Coast
Counties and other Counties, the results of the GIS address-matching effort and
recommended trip rates.

Section II of this Final Report provides a synopsis of the survey design methodology. In
this section, an overview of the Study's sampling method is reviewed and the survey
procedure is described. This section also provides descriptions on the various
questionnaires and survey goals. A brief discussion of the Public Awareness Program is
presented. This program was deemed a major factor in the high return rate of the mail-out
questionnaire and travel log packages. The Quality Control efforts are then reported, along
with the various procedures implemented to arrive at complete and reliable results.

The Telephone Screener Survey and the Household Verification Surveys are presented in
Section III of this Final Report. The basis for the overall study, the FSUTMS Standard
Trip Production Cross Classification Structure is defined. The Telephone Screener
Survey's major purpose was to identify participants and the associated household cell and
to seek subsequent participation in the mail-out travel log effort. In this Section, the
screener survey process is reported along with the dwelling unit characteristics of the
survey respondents. The efforts made to ensure that bias was not encountered by not
contacting all prospective parties is reviewed. Finally, the characteristics of the households
which returned the travel logs is compared with 1990 census characteristics of the
individual counties of the Treasure Coast Area.

The results of the Travel Log Surveys including resulting trip rates is given in Section IV of
the Report. Trips rates are provided by FSUTMS Standard Cell for Martin, St. Lucie and
Indian River Counties for the trip purposes of Home-Based Work (HBW), Home-Based
Shopping (HBS), Home-Based Social-Recreation (HBSR), and Home-Based Other
(HBO). Non-Home Based (NHB) trips are also computed along with total trips. The
aggregate trips rates for the Treasure Coast Area are then reported. A discussion and series
of tables are then used to explain the difference and travel log results for internal, internal-

external (IE), and external-external (EE) trips. This Section also provides travel




characteristics for trip length (in minutes), auto occupancy, income and comparisons with
the travel study results from other Florida areas.

Section V presents the DUA Survey in detail. This Section explains the methodology, the
DUA results and the DUA analysis. Multiple regression analysis is utilized to determine
the effects of alternative modal choices versus the survey participants current mode of
travel. The results of perceived importance characteristics for various modal choices is then
reported.

Geographic Information System (GIS) procedures were utilized to identify the trip end
locations of travel log information. Section VI of this Final Report describes the address
matching process and the address matching results. Figures are presented for Martin, St.
Lucie, and Indian River Counties depicting the trip end locations matched.

The last Section of the Report provides an analysis of friction factors, the statistical basis of
the Study results, a discussion of the multiple classification analysis employed, and the
recommended trip rates for the Treasure Coast Area. Standard statistical procedures are
used to identify the resulting percent error for the given confidence levels of the Trip Rate
Cells. This procedure is then followed by the five (5) standard trip purposes with the
current trip rate assignment. Based on the results of this Study, recommended trip rates are
provided.

Survey forms, trip length frequency graphs, GIS data attribute tables, the results of the
multiple classification analysis and the TRANPLAN script and input file are included in the
Appendix to the Report.




II. SURVEY DESIGN METHODOLOGY
Overview

A unique feature of the TC2S survey methodology was the use of the County Property
Appraisal Tapes to develop a stratified random sample. The Property Appraiser Tapes
were utilized to develop a stratified sample pool of residential units with descriptions of unit
type, assessed values and sales price. The random sample of households was drawn from

a sample pool stratified (by income and dwelling unit type) in proportion to the population
of the three counties.

A systematic random sample was drawn from the combined county files. The combined
file had N = 157,823 records. The sample was generated in 'replicas’ of 100 properties.
A replica was created by dividing the universe of properties by the replica size (in this
application that would be 157,823 / 100 = 1,578). A random number generator selected a
number between 1 and 1,578 and then a replica was generated by systematically drawing
every 1,578th record beginning with the initial random number.

It was estimated that 600 households would need to be completed and returned to meet the
Department's statistical requirements. Assuming a 35% agreement of contacted households
and a 50% contact rate within the sample pool, approximately 3,500 households were

initially estimated to be included in the random sample pool derived from the property
appraiser files.

An initial test of the first 100 samples was used to establish the expected telephone match
from the Telephone Cross Reference Directory and to establish whether the sample pool of
3,500 samples would be a sufficient pool to obtain the desired number of completed
surveys. Forty-eight percent (48%) of the initial test sample were found to have either
unlisted phone numbers (15%), lived outside the Treasure Coast area (18%), had an
address that was a post office box (6%), or could not be found within the cross reference
listing (9%). Because the Telephone Cross Reference Directory address matches were less
than initially projected, the sample pool was increased to 5,000 properties (requiring 50
replicas).

The property appraiser data files for each county included the just value of each property
and the dwelling's land use categorization based on the residential land use recorded within
the property appraiser data. These land use codes identified single family, mobile home,
condominium, cooperative, and multi-family housing. The just value variable was used to
stratify the sample into 5 classes of equal size ordered from high to low property values.
Thus analysis of the survey responses incorporated property value in addition to survey
obtained income data. This provided a more solid base for income stratified analysis.

4-




A telephone screener survey was performed to contact the telephone matched households to
gather generalized dwelling unit and population characteristics and determine if the
households would participate in the mail-out travel characteristics survey. Introductory
letters were mailed to all of the survey pool prospects approximately 3 - 7 days before the
first telephone call was made. A minimum of at least three (3) telephone calls were made to
each household and additional measures were also implemented to identify the potential of
bias due to non-contacts or refusals.

The Department required the travel log portion of the survey to be completed prior to the
end of the "peak season", thereby requiring the survey logs to be completed by the end of
March, 1995. It was also desired to obtain a portion of multi-day travel logs in order to
ascertain if bias was introduced by only obtaining a single day travel log. The survey
methodology provided a two (2) week period of travel log survey with proportions of the
participants selected for either a one (1) day log (approximately 70%), two (2) day logs
(about 20%), and three (3) day logs (about 10%). Approximately one-half of the
households participating in the travel logs were scheduled for the fourth week of March,
1995, and the remainder of the households were scheduled for the fifth week of March,
1995. One fourth of all households (about 440 households) who participated were also
asked to complete the Direct Utility Assessment (DUA) questionnaire.

The first week travel log participants totaled 845 households. Telephone contacts with
these participants suggested the size and overall complexity of the package was a major
concern and may limit full participation. This input was considered relative to larger
households with multi-day travel logs. Based on this initial concern, a decision was made
to limit the second week travel log participants to one day travel logs. Second week
participants totaled 668 households.

Several efforts were initiated to improve the participation in the Treasure Coast Travel
Characteristics Survey. A public awareness program was implemented to make the public
knowledgeable about the effort and its importance, introductory letters were mailed to all
survey prospects (5,000 households) and a 1-800 phone number was established to
provide a location for inquiring the Study. Because of the difficulty in securing the
participation of travel logging, reminder phone calls were also made to survey participants
prior, during and after the survey.

A comprehensive set of questions were included in the questionnaires allowing wide
flexibility in the data analysis portion of the Study. Efforts were also made to provide
“easy to read" instructions with emphasis on the importance of proper coding of trip ends
information. Survey forms were printed in colors to facilitate coding of the separate forms.

-5-




Figure 1 highlights the final sample size, timing, and composition of the travel log
distribution. Because the Study was initiated in late January, 1995, an accelerated pace
was necessary in order to accomplish the travel log portion of the Study by the end of
March. Based on this constraint, the actual travel log participant pool was reduced to 1,531
households where completed telephone surveys and an agreement to participate in the mail-
out questionnaires were received. Completed and returned travel logs did exceed the initial
goals which were set based on 35% participation. Actual participation in the travel logs

was 46.4% which resulted in 702 household participating travel logs versus the goal of 620
households.
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Questionnaire and Travel Log Design

Several survey questionnaires and travel logs were developed in the TC2S Survey. These
include the Telephone Survey Questionnaire, the Household Verification Survey, the mail-
out one (1) day and multiple day Travel Logs, and the Direct Utility Assessment (DUA)
Questionnaire (see Appendix). The Household Verification Survey was prepared to secure
additional information on the dwelling unit characteristics, general household travel
characteristics and the profile code of the travel makers. Another important characteristic
sought in the Household Verification Survey was household income.

The Travel Log Survey Questionnaire was designed to provide a variety of travel
information. Major data items provided included trip number, trip start information, trip
end information and travel characteristics. Trip start information included trip origin
location by either address, name and City or nearest intersection. The Travel Log was also
designed to be analyzed by Geographic Information System (GIS) processing and the trip
location information boxes were designed for GIS use. Trip end information also included
location information, trip destination characteristics and whether the trip was an
intermediate stop or final destination. Travel characteristics included travel means (mode),
whether travel was made as the driver, passenger and the number of persons in the vehicle
and the major routes utilized.

The Travel Logs were designed such that three (3) pages, sufficient for itemizing 12 person
trips, would be provided to each travel log participant. Each household was also provided
separate sheets for persons making greater than 12 daily person trips. This form was
similar to the other daily travel log forms except blanks were provided for the trip number.
In instances where households were selected for multiple days, separate daily forms with
different colors and titles were provided.

The final mail-out survey questionnaire was the Direct Utility Assessment (DUA). The
major purpose of this survey questionnaire was to test the propensity for transit and other
mode usage in the Treasure Coast Area. One fourth of all households were forwarded the
DUA questionnaire. The DUA questionnaire asked specific mode choice questions relative
to the first trip noted on the Travel Log for the household contact member or adult
household member. Given different values of travel time, travel cost and accessibility,
participants were asked to evaluate the preferred travel mode considering Bus, Tri-Rail and
Shared Ride. Additional questions were also provided in order to determine satisfaction

with the performance of the evaluated modes and safety.




Public Awareness Program

The Public Awareness Program for the Treasure Coast Trip Characteristics Study had five
major components. The first was the development of a comprehensive mailing list which
was to reach all residents of Martin, Indian River, and St. Lucie Counties through public
agencies, civic groups, private associations, and other broad-based points of contact. The
second effort was the development of public awareness information which was to give the
project an identity, clearly describe the purpose of the project, and alert all residents to the
forthcoming requests for cooperation in a way which would make them receptive to
participating. The third component was the mailing, telephoning, and follow-up to ensure
that the message got out to the public and was understood.

The fourth component of the public awareness program was coordinated with the first three
efforts in terms of project identity, information and timing. This was a direct mailing to the
households selected to participate in the survey. It was hoped that this correspondence
would reinforce the perception that this is a public service project, and prepare the
recipients for the phone calls to follow.

The fifth component of the public awareness program was a series of local workshops set
up through the MPOs at which the consultants would give a presentation and be available to
answer any questions.

Quality Control Plan

Several procedures were initiated to improve the quality of the survey process. These
procedures included:

* Designing a sample set of sufficient size to achieve desired accuracy;

* Ensuring that the sample set was random and unbiased;

* Periodic testing and evaluation of all survey procedures;

* Training and monitoring of survey personnel; and,

* Providing procedures for completing forms based on partial responses.

The Property Appraisers' records were used to select the random sample set (see Tech
Memorandum #1 for additional detail). This data set provides a fixed sample frame with
several known characteristics for subsequent use in the income stratification, household

classification, and location distribution of the selected households in the Treasure Coast
Area.




Temporary personnel were used in conjunction with existing consultant team staff to
perform the Telephone Survey. All survey personnel were given instructions and training
in performing the telephone calls, logging survey responses and responding to various
questions. All telephone calls were made from the offices of Walter H. Keller, Inc., to
maintain quality control and to monitor results. Experienced supervisors were always
present during the telephone call period between 4:00 PM - 8:30 PM on weekdays, and
between 12:00 PM to 6:30 PM on weekends. The time and number of each call was
logged, response to the call was indicated and any unanswered calls were repeated at
different times. In instances where an answering machine was present, a brief message
was left. Each day supervisory personnel would review survey completion results, sort
individual telephone questionnaire sheets for processing and prepare for repeat phone calls.
Once a completed call was obtained, telephone survey personnel were normally very
successful in obtaining responses to the questionnaire. In a few isolated instances,
unsatisfactory telephone survey personnel were re-assigned to improve success rates.

At least three (3) attempts were made to contact each household by telephone. Attempts
were also made to contact a subset of households through a fourth telephone attempt to
verify any potential bias due to non-contact. Additionally, apartments appeared (without
statistical verification) to be somewhat under represented in the sample set and additional
measures were used to increase apartment response. In some instances, a commercial
listing or an unlisted phone number was also encountered in the sample set. When a
commercial listing was found it was dropped from the sample set. The adjacent property
address listing from the Telephone Cross Reference was used in-lieu of the address with
the unlisted phone number.

Survey forms were pre-tested and modified as appropriate. Efforts were made to provide a
variety of ways to answer the trip end information on the Travel logs. The survey form
instructed the survey participant to provide the actual address of the trip end, followed by
the place name and city. If the address was not known, the survey participant was
instructed to identify the nearest intersection by street names. The quadrant of the
intersection was also requested to further refine the area.

Households that agreed to participate in the Travel Characteristics Survey were mailed an
informational packet and travel logs. Dependent on the household, either a one day, two
day or three day travel log was provided. Each survey form and assigned day were printed
on different colored paper to improve recognition of the different forms. Additionally, one-
fourth of participating households were also provided with a DUA questionnaire.
Consultant company names were not indicated on any of the survey material. Only the
Florida Department of Transportation name was provided to indicate the public nature of
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the survey effort. Pre-addressed postage paid envelopes were also included in the packet
for travel log mail back.

The mail-out was made one-week prior to the start of the travel log survey. Each
household was contacted to confirm that the packet was received and to answer any
questions. An 800 number was included in the informational packet for any subsequent
questions or assistance. Follow-up calls were also made after the scheduled survey period
to make sure that the travel logs were completed. In a few instances, travel logs were also
rescheduled to the following week or an alternate day in order to accommodate survey
participants' scheduling problems.

Quality Control Efforts in Coding and Editing Survey Responses

Several procedures were initiated to improve the quality of the completed survey
questionnaires and travel logs. These procedures included:

. Manual review of each returned questionnaire/survey for completeness;

. Retention of H/H# and questionnaire/surveys for subsequent review;

. Identification of missing or incomplete information;

. Use of the CD-ROM Cross Reference Directory to determine address;

. Use of standard abbreviations for GIS processing,

. Use of prior telephone survey to provide niissing information,

. Use of standard statistical analysis procedures to identify keypunch errors;
. Re-checking of responses at several stages in the editing process;

. Re- review of files not matched in GIS geo-coding process, and

. Purging of incomplete questionnaire/surveys.

Multiple staff members were used for data entry, data review and editing, cross checking of
proper address logging, elimination of duplicate information and correcting incorrect data
entry. In order to minimize and identify errors, different staff members were used at
various stages of the process. The Telephone Cross Reference Directory was a signiﬂcant
resource in instances where the name of the trip end place was noted, the City was known
and the adjacent street was provided.
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III. TELEPHONE AND HOUSEHOLD VERIFICATION SURVEY RESULTS

In this portion of the Final Report, the results of the telephone screener and household
verification survey are presented. The results of these surveys are reviewed relative to
1990 census characteristics. As stated earlier, the telephone screener survey had two major
purposes: first to identify the household relative to the FSUTMS Standard Trip Rate Cell
(see Figure 2); and to secure the household's participation in the subsequent mail-out travel
survey. All households in the mail-out survey were also requested to complete a
Household Verification Survey. This survey's major objectives were to confirm the
telephone survey results, provide additional information on the travel maker's profile and to
secure generalized household income data.

Approximately 2,600 households telephone numbers were matched with the 5,000 samples
drawn from the property appraiser files. A total of 5,129 telephone calls were made which
resulted in telephone contacts with 2,185 households (approximately 84% of matched
households). Seventy-seven percent (77%) of the contacted households participated in the
telephone screener survey. The telephone screener survey was completed by 1,688
households. Ninety-one percent (91%) agreed to participate in the mail-out travel log
portions of the survey. Table 1 depicts the telephone completion results of the screener
survey.

-12-



Figure 2 - Trip Rate Matrix and
Survey Target Cells

CROSS CLASSIFICATION
AUTO/ PERSONS PER D.U.
D.U. 1 2 3 4 5+
0 1 2 3 4 5
RESIDENT
SINGLE-FAMILY 1 6 7 8 9 10
D.U.'S
2+ 11 12 13 14 15
0 16 17 18 19 20
RESIDENT
MULTI-FAMILY 1 21 22 23 24 25
D.U.'S
2 + 26 27 28 29 30

Source: Florida Department of Transportation
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Table 1 - Telephone Screener Survey Results

Telephone Survey Results

Total Calls Attempted: 5,129
Connections: 2,185 84.3%
Refusals: 497 19%
Completed Survey: 1,688 65%
Disconnects: 141 5§.4%
Households Not Contacted: 267 10.3%

Travel Log Participation:

Yes: 1,531 91%

No: 157 9%

Need to Call Back: 2,804 55%

No Answer: 1,259 45%

Answering Machine: 923 33%

Not Home/Call Back: 622 22%

Call Backs Attempted: 2,367 46 %

Call Backs Connected: 899 38%

Call Backs Completed: 674 28%

Requiring Additional Calls: 1,468 62%
Housing Dwelling Unit Type:

Single Family Home: 1,336 79.1%

Duplex: 35 2.1%

Townhouse: 25 1.5%

Apartment: 21 1.2%

Co-op or Condominium: 220 13.0%

Mobile Home: 46 2.7%

Other: 5 0.3%

Source: Walter H. Keller, inc.
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Additional phone calls were made to ascertain whether any bias would occur if households
were not contacted. Two hundred forty (240) 4th telephone calls were made resulting in
contact of eighty-four (84) additional households. Of this amount, fifty-three (53)
households participated in the telephone screener survey. Table 2 compares the dwelling
unit distribution and household size composition of the surveyed households prior to the
4th call and of the 4th call grouping. Since the household distribution and household size

compositions are comparable, bias is not expected to be encountered with the non-contacted
~ households.

Table 2 - Telephone Survey 4th Call Results

Total Results % Distribution
Survey Results Before Before After
Results 4th Call 4th Call 4th Call 4th cCall
Dwelling Unit Type:
Single Family 1,336 41 1,295 79.20% 77.36%
Duplex 35 1 34 2.08% 1.89%
Townhouse 25 1 24 1.47% 1.89%
Apartment 21 0 21 1.28% 0.00%
Condo/Co-op 220 6 214 13.09% 11.32%
Mobile Home 46 3 43 2.63% 5.66%
Other 5 1 4 0.24% 1.89%
Total 1,688 53 1,635
Persons per Household:
1 person H/H 311 14 297 18.17% 26.42%
2 person H/H 895 21 874 53.46% 39.62%
3 person H/H 220 9 211 12.91% 16.98%
4 person H/H 179 9 170 10.40% 16.98%
5 person H/H 50 0 50 3.06% 0.00%
6 person H/H 25 0 25 1.53% 0.00%
7 + pers H/H 8 0 8 0.49% 0.00%
1,688 53 1,635 100.00% 100.00%
Avg Persons per H/H = 2.33 2.25

Source: Walter H. Keller, Inc.

-15-




Household Verification Survey

A total of 1,531 questionnaire packages were distributed to the Treasure Coast households
as part of the travel log survey process. Each household was also requested to complete a
Household Verification Survey Questionnaire. The questionnaire included information
requested in the Telephone Screener Survey and additional information on travel maker
profile code and household income. The survey data was coded into the computer for
analysis. In instances where the survey was not returned with the mail-back package, the
Telephone Screener Survey was used. Appendix A contains a complete set of all survey
forms used.

Seven hundred and seven (707) packages were returned with travel logs and household
verification forms. However, a portion of the returned packages were not fully completed.
Travel log packages were substantially completed in 702 households. Fully completed
travel logs, representing all household members, were completed for 546 households.
Based on this, two (2) stratifications of data were developed: one for 546 households, and
one for 702 households. Coded data sets for the groupings of 702 households and 546
households are available from the Florida Department of Transportation. Table 3 provides
a tabulation of the questions and possible coding response to the Household Verification
Survey.

Table 4 depicts the household characteristics for each county and Treasure Coast area
versus the 1990 census for 546 households. Table 5 depicts the household characteristics
for each county and Treasure Coast area versus the 1990 census for 702 households. In
general, Tables 4 and 5 reveal the survey respondents are in-line with Treasure Coast
characteristics as noted in the 1990 census.

The survey respondents differed in three areas; dwelling unit type distribution, low income
households, and households without autos. The survey was more heavily oriented to
single family households and, and therefore, multi-family households were under-
represented. The survey results also indicated under-representation of low income
households and households without autos. Low income households represented
approximately 7.5% of survey respondents versus the 21.8% of all households in the
Treasure Coast area in the 1990 census. Households without a vehicle represented 0.4% in
the survey versus 6.2% in the 1990 census. Some of these differences may not be as
exaggerated as suggested due to the changes in the Treasure Coast area since the 1990
census. However, it was believed that the lower income households would be more
difficult to locate from the sample selection method and that these households would also
be households without a vehicle.
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Household Verification Data Coding

1IMC

3|IC

6|MC

6]LC

6|MC
6l1C

What County do you live in? MC=Martin IC=Indian County LC=St. Lucie County

Classified in What Cell(In the FDOT Standard Classification Matrix Table)?

ST
VB

ST

JB
VB

What City do you live in? St=Stuart VB=Vero Bch JB=Jesen Bch FP=Fort Pierce

Do you live In Incorpofated Area? Y=Yes N=No

Sub

Ph |Inc |City |Cell |Co

Y : Indicates Substitution of unprovided HH Verification Survey information with
the Telephone Screen Survey information.

Income

What was your approximate total family income before taxes in 19947
1=<$15,000 2=$15,000-$19,999  3=$20,000-$29,999
4= $30,000-$39,999 5=%40,000-$49,999  6=$50,000-$59,999
7=$60,000-$74,999 8=$75,000-$99,999  9=$100,000 or more

To

To what month?

During what month do you live here? From what month?

# of | Months

If No, How many months per year do you live here

6or

Do you live here 6 or more month? 1=Yes, 2=No

Commute to college by auto

Walk or bike to school (College)

Walk or bike to school (Kindergarten - 12)

Drive themsevles to school (High school only)

Bused to school (Kindergarten - 12)

Dropped off , or ride with others by auto to school (Kindergarten - 12)

School at home (kindergarten - 12)

College students living at home

Children in school (Kindergarten - 12)

Profile Code

Pre-school children

Unemployed

Homemaker

Retired -

Working outside of the home at an office, store, plant, or business

C|ID|E|FIGIH|I|J]|K|L|M|N|O|P|Q|More] Mo| Fr

Working and earning income at the home address

B

HH member, how many persons living in your HH are:

Working with extensive driving, visiting at least 2 different sites per day
(such astravling sales, or delivery workers)

This question will identify the Travel Maker Profile. For each of the

Working in field, (such as gorves or construction sites,) but go to one site each day

#
Veh | A

How many passenger vehicle are regularly used?
(including cars, trucks, motorcycles, or vans)

How many in your HH are licensed drivers?
(Excluding training Permits)

How many in your HH have part time job? (During Weekday Only)

How many in your HH have full time job?

Total # of People in the HH (Including yourself)

O| #] Full| Part]| Lic

R| P| time| Time| Driv

Do youown orrent? 1=Own 2=Rent

Type

1
1
1
1

6

1

Household Dwelling Unit Type:

1=Single Family 2=Dulpex 3=Townhouse 4=Apartment

5=Co-op or Condominium 6=Mobile Home 7=Motel or Hotel 8=Other

HH| HH

#
2628

0796

0271

0293

0294
0297

Household Number
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IV. TRAVEL CHARACTERISTICS SURVEY RESULTS

The major goal of the Treasure Coast Travel Characteristics Survey was to establish the
travel characteristics of the area and individual counties so as to enable improved
transportation modeling. In this section of the Final Report, the results of the mail-out
household travel logs will be reviewed and analyzed.

The response rate from the returned travel log packages was approximately forty-six
percent (46%). While 707 packages were returned with partially completed survey forms,
702 household packages had substantially completed survey forms. These forms were
reviewed for completeness and, as appropriate, edited or corrected through the quality
control procedures mentioned previously. The number of fully completed travel log
packages totaled 546 households and with multiple day logs which totaled 674 travel log
days. The completed travel logs included 200 (36.7%) households from Martin County,
175 (32.1%) households from St. Lucie County and 171 (31.3%) households from Indian
River County. Accounting for multiple day logs, resulted in 246 (36.5%) travel log days
from Martin County, 205 (30.4%) travel log days from St. Lucie County and 223 (33.1%)
travel log days from Indian River County.

While the targeted sample size for meeting the Department's accuracy requirements with
returned travel logs was 620 households and 707 households mailed back packages, not all
FSUTMS Standard Cells were found during the telephone survey, or when found, did not
return the travel log packages. Difficulties were encountered in finding households without
autos and in obtaining return packages from larger sized families. Unless noted in the
discussions and presentations that follow in this Section of the report, the data and findings
relate to 546 households. The coded Travel Logs for both sets of households can be
obtained from the Florida Department of Transportation. Table 6, on the following page,
provides the Travel Log Survey coding sheet which was used for coding purposes.
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WHK Assigned EE Trips traveled inside the TC:
EE : If a trip was made from a county in the TC other the one being considered
to another county in the TC other than the one being considered.
WHK Assigned IE Trips traveled inside the TC:
IES : If a trip was made from Indian River Co. to Martin Co. or from Martin Co.
to St. Lucie Co., or from St. Lucie Co. to Martin Co.
WHK Assigned IE Trips traveled inside the TC:
IEN : If a trip was made from Martin Co. to Indian River Co. or from St Lucie Co.
to Indian River Co., or from Indian River Co. to St. Lucie Co.

EEV |cO| IEN IES | EENS

QOO | Countyinwhichthe HH resides
WHK Assigned EE Vehicle Trips:
_Example: Entered as EE if the Trip Maker went from somewhere outside the TC
to somewhere else outside the TC.
E WHK Assigned IE Vehicle Trips:
= _Example: Entered as IE if the Trip Maker left the TC or came from outside the TC.
o WHK Assigned EE Person Trips:
ﬂ Example: Entered as EE if the Trip Maker went from somewhere outside the TC
to somewhere else outside the TC.
a. WHK Assigned IE Person Trips:
u _Example: Entered as IE if the Trip Maker left the TC or came from outside the TC.
:f - - Number of People Recorded their trips
g —OMmO® Number of Day Logs of Household
°® oo wao
-:5‘ E 2888 Trip Length in Time (Minutes)
£ A Qo o© . . ) . _ 5
$ .‘E E % % % % WHK Assigned Vehicle Trip by Purposes; NT = No Trips
$8 5228 i i : NT = No Tri
-4 E E % 00 WHK Assigned Person Trip by Purposes; NT = No Trips
3 -_mMmomo Classified in What Cell (in the FDOT Standard Classification Matrix Table)?
é o Maijor Routes Used: 1=1-95 2=US 1 3=Turnpike 4=SR AlA 5=SR 60

6=SR 512 7=SR713 8=SR70 9=Prima Vista Blvd 10=SR 76
Number of Persons in Vehicle

#
2
3
3
3

Travel Logs Coding Information

[~ Y- % NN NN 1=Driver 2=Passenger
= Travel Mcans: 1=Car 2=Van  3=Bicycle  4=School Bus 5=Motocycle
-
6=Truck 7=Walk 8=Public Bus 9=Taxicab 10=Other
[ - o- 1=Intermediate Stop 2=Final Destination
Trin Type (Destination) -
- ~®© o 1=Home 2=Work Site 3=School 4=Shopping 5=Restaurant
6=Personal Business 7= Friend's House 8=Recreation 9=Delivery 10=Other
© 0O Q
S < © ~ o Distance of Trip
T @ )
G E 883 % End Time
g 82%s
G amaw Start Time
13 .
g8 2822 | cy
173
-~y
e 3 % 25
eEl o o : & Address or Intersection, or No Trips
3z EbSio
< oB5R3
Z O N v O
v ° Key: 0=No Trip I = Address 2 =Intersection 3 = Other
4 =NW Corner 5=NE Corner 6 =SE Comer 7 =SW Comer
8 WwWocooo Trip Maker Profile Code (from HH Verification Form) .
= 2
T Oranmnw Trip Number g
G
> . -3
g gl - Individual Number -
> g
g LRI Date in which the Travel Log was recorded. ;
© © © 8
5 2 % é g é é Household Number é
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Trip Production Rates

Consistent with the major goals of the Study, the travel log results were analyzed and
vehicle trips per household were developed for each reported FSUTMS Cell. In order to
facilitate the review and to be consistent with prior studies, cell results were aggregated into
single family and multi-family groupings. Results were also weighted to the housing unit
distribution as identified in the 1990 Census. Tables 7 - 10 provide the resulting vehicle
trip rates per FSUTMS Cell by the standard trip purposes of home-based work (HBW),
home-based shopping (HBS), home-based social-recreation (HBR), home-based other
(HBO),and non-home-based (NHB). These results are provided by tables for each county
and the Treasure Coast area as a whole.

Note that Tables 7 - 10 include all trips both internal and internal-external. The difference
between internal and internal -external trips is provided in Table 11. Figure 3 provides the
graphic results of Table 11. '

Table 12 provides a trip matrix for the Treasure Coast area with stratifications for each
county. This table highlights the internalization within each county, internalization within
the Treasure Coast area, the internal - external trips and external -external trips. Note that
the travel log results indicate that a small number of external -external trips are associated
with the making of internal - external trips. Table 12, for example, indicates that 2.2% of
the Martin County trips are trips within the Treasure Coast Area that have trip ends that are
not tied to Martin County. Likewise, while not specifically noted in Table 12, 1.7% of all
trips (or 23.2% of all external trips), are also external - external trips outside of the
Treasure Coast Area.

Table 13 provides a trip matrix that has been adjusted to delete the external - external trips
occurring with the Treasure Coast Area and outside of the Treasure Coast Area. In this
Table, 3.9% of Martin County, 6.8% of St. Lucie County, and 3.4% of Indian River
County trips have been removed in the analysis.

Comparisons of the aggregate trip rates from the Treasure Coast area with the results of
other Department studies is provided in Table 14.
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TABLE 7 - MARTIN COUNTY
Vehicle Trips Per Day Log

# of # of Trip Purpose Total

Cell H/H |[DaylLogs| HBW HBS HBR HBO NHB Trips

1 1 1 1 0.00 0.00 0.00 0.00 0.00 0.00

6 20 26 0.31 1,04 0.35 0.85 1.27 3.82

7 16 21 0.14 1.29 0.76 1.62 0.86 4.67
11t 4 6 0.33 0.83 1.00 0.17 0.50 2.83

12 44 50 0.74 1.18 0.82 2.02 2.08 6.84

13 19 24 1.50 1.46 0.58 2.75 2.75 9.04

14 ¢ 9 17 2.41 1.47 1.24 4.18 6.41 15.71

15 % 1 1 3.00 0.00 0.00 11.00 7.00 21.00

21 3 35 0.31 0.97 0.46 1.29 1.14 4.17

22 37 46 0.00 0.98 0.54 1.52 0.80 3.84

23 ¢ 1 1 2.00 0.00 0.00 0.00 0.00 2.00

27 ¢ 15 16 0.75 1.31 0.88 1.56 1.19 5.69

29 ¢ 1 1 2.00 1.00 0.00 3.00 9.00 15.00

30 1% 1 1 4.00 0.00 0.00 7.00 0.00 11.00

SF HH 114 146 0.89 1.22 0.73 2.10 2.33 7.27
MF H/H 86 100 0.33 1.02 0.55 1.53 1.14 457
All H/H 200 246 0.66 1.14 0.66 1.87 1.84 6.17
Wt HH * 0.62 1.12 0.65 1.83 1.76 5.97
% Change Survey vs. Weighted 3.3%

Source: Walter H. Keller, Inc.
Note: t - Limited samples and may not be statistically valid at Cell level
* - Weighted to Martin 52% SF du's per 1990 Census .
Complete responces were not received from cells 2-5, 8-10, 16-20, 24-26 and 28.

TABLE 8 - ST. LUCIE COUNTY
Vehicle Trips Per Day Log

# of # of Trip Purpose Total

Cell H/H | Daylogs| HBW HBS HBR HBO NHB Trips

6 18 20 0.15 0.35 0.15 1.50 0.95 3.10

7 37 45 0.42 1.13 0.44 1.16 1.20 4.35

9 1 1 1 0.00 0.00 0.00 4.00 0.00 4.00
1_1 4 6 0.83 0.33 0.67 0.00 3.50 5.33

12 59 66 1.88 0.58 0.74 1.26 1.94 6.40

13 15 19 2.32 1.42 0.95 2.47 2.95 10.11

14 ¢ 7 8 2.13 0.38 0.50 2.63 2.38 8.02

15 ¢ 3 4 2.25 1.00 2.25 2.75 7.50 15.75

21 ¢t 9 10 0.00 0.33 0.22 2.11 0.56 3.22

22 17 21 0.00 1.38 0.29 1.10 0.67 3.44

26 1t 1 1 0.00 4.00 0.00 2.00 2.00 8.00

27 ¢ 4 0.00 1.50 1.50 1.25 2.50 6.75

SF H/H 144 169 1.31 0.78 0.63 1.47 1.94 6.13
MF H/H 31 36 0.00 1.17 0.40 1.42 0.88 3.87
All HH 175 205 1.08 0.85 0.59 1.46 1.75 5.73
Wt HH * 0.88 0.91 0.55 1.45 1.59 5.38
% Change Survey vs. Weighted 6.5%

Source: Walter H. Keiler, Inc.
Note: t - Limited samples and may not be statistically valid at Cell level
* - Weighted to St. Lucie 67% SF du's per 1990 Census
" - Weighted to St. Lucie 67% SF du's per 1990 Census
Complete responces were not received from celis 1-5, 8, 10, 16-20, 23-25 and 28-30.
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TABLE 9 - INDIAN RIVER COUNTY
Vehicle Trips Per Day Log

# of # of Trip Purpose Total

Cell H/H | Daylogs| HBW HBS HBR HBO NHB Trips
31 1 3 0.00 0.67 1.00 0.33 0.33 2.33

6 18 22 0.59 0.82 0.36 1.00 1.45 4.22

7 21 29 0.34 1.10 0.45 1.72 0.93 4.54

8 ¢ 3 3 0.00 0.67 0.00 2.67 1.00 4.34

111 3 3 0.00 0.00 1.33 1.00 0.00 2.33

12 59 80 0.96 1.03 0.74 2.04 2.59 7.36

13 1 12 15 2.27 0.73 0.07 2.00 3.80 8.87

14 1 7 10 2.70 0.30 0.60 3.80 4.00 11.40

15 1 3 4 3.00 0,50 2.50 8.25 7.50 21.75
21t 12 14 0.14 0.43 0.29 1.43 1.93 4.22

22 16 21 0.29 1.33 0.48 1.76 0.90 4.76

27 15 18 0.17 1.00 1.44 2.39 1.89 6.89

28 1 1 1 2,00 2.00 0.00 2.00 0.00 6.00

SF HH 127 169 1.02 0.90 0.62 2.06 2.35 6.95
MF HH 44 54 0.24 1.00 0.74 1.89 1.48 5.35
All HH 171 223 0.83 0.92 0.65 2.02 2.14 6.56
Wt HH * 0.73 0.94 0.66 1.99 2.02 6.34
% Change Survey vs. Weighted 3.5%

Source: Walter H. Keller, Inc.
Note: 1 - Limited samples and may not be statistically valid at Cell ievel
* - Weighted to Indian River 62% SF du's per 1990 Census
Complete responces were not received from celis 1-2, 4-5, 9-10, 16-20, 23-26 and 29-30.

TABLE 10 - TREASURE COAST AREA
Vehicle Trips Per Day Log

# of # of Trip Purpose Total

Cell H/H | Day Logs| HBW HBS HBR HBO NHB Trips

1 ¢ 1 1 0.00 0.00 0.00 0.00 0.00 0.00

3 t 1 3 0.00 0.67 1.00 0.33 0.33 2.33

6 86 68 0.35 0.76 0.29 1.09 1.31 3.80

7 74 95 0.34 1.16 0.52 1.43 147 4.62

8 t 3 3 0.00 0.67 0.00 2.67 1.00 4.34

9 1 1 1 0.00 0.00 0.00 4.00 0.00 4.00

11 ¢ 11 15 0.47 0.47 0.93 0.27 2.67 4.81

12 162 196 1.21 0.91 0.76 1.77 2.37 7.02

13 46 58 1.97 1.26 0.57 2.47 3.83 10.10

14 23 35 2.43 0.89 0.89 3. 5.11 13.03

15 ¢ 7 9 2.67 0.67 211 6.11 7.78 19.34

21 52 59 0.22 0.73 0.37 1.42 1.25 3.99

22 70 88 0.07 1.16 0.47 1.48 0.92 4.10

23 1 1 2.00 0.00 0.00 0.00 © 0.00 2.00

2 1t 1 1 0.00 4.00 0.00 2.00 2.00 8.00

27 34 38 0.39 1.18 1.21 1.92 1.76 6.46

28 t 1 1 2.00 2.00 0.00 2.00 0.00 6.00

29 ¢ 1 1 2.00 1.00 0.00 3.00 9.00 15.00

30 t 1 1 4.00 0.00 0.00 7.00 0.00 11.00

SF HH 385 484 1.08 0.95 0.66 1.86 2.44 6.99

MF HH 161 190 0.23 1.04 0.57 1.58 1.22 4.65

All HH 546 674 0.84 0.98 0.63 1.78 2.10 6.33

Wt HH * 0.75 0.99 0.62 1.75 1.96 6.07
% Change Survey vs. Weighted 4.3%

Source: Walter H. Keller, Inc.
Note: t - Limited samples and may not be statistically valid at Cell level
* - Weighted to Treasure Coast 60.7% SF du’s per 1990 Census
Complete responces were not received from cells 2, 4-5, 10, 16-20 and 24-25.
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Table 11 - Internal/External Trip Rates by Purposes

HBW HBS HBR HBO NHB | Total
Total Internal Vehicle Trips 153 192 133 410 431 1,440

Total External Vehicle Trips 33 14 11 40 97 195
Indian |Total Vehicle Trips 186 206 144 450 528 1,514
River Trip Rates

County |Internal Vehicle Trips/Log 0.69 0.86 0.60 1.84 1.93 5.92
External Vehicle Trips/Log 0.15 0.06 0.05 0.18 0.43 0.87

Total Vehicle Trips/Log 0.83 0.92 0.65 2.02 2.37 6.79

Total Internal Vehicle Trips 136 142 102 251 300 931

Total External Vehicle Trips 85 32 19 46 142 324

St. Lucie [Total Vehicle Trips 221 174 | 121 297 442 1,255
Trip Rates

County |Internal Vehicle Trips/Log 0.66 0.69 0.50 1.22 1.46 4.54
External Vehicle Trips/Log 0.41 0.16 0.09 0.22 0.69 1.58

Total Vehicle Trips/Log 1.08 0.85 0.59 1.45 2.16 6.12

Total Internal Vehicle Trips 115 267 142 414 407 1,345

Total External Vehicle Trips 46 12 20 42 99 219

Martin |[Total Vehicle Trips 161 279 162 456 506 1,564
Trip Rates

County {Internal Vehicle Trips/Log 0.47 1.09 0.58 1.68 1.65 5.47
External Vehicle Trips/Log 0.19 0.05 0.08 0.17 0.40 0.89

Total Vehicle Trips/Log 0.65 1.13 0.66 1.85 2.06 6.36

Total Internal Vehicle Trips 522 644 409 | 1,148 | 1,367 4,090

Total External Vehicle Trips 46 15 18 55 109 243

Treasure | Total Vehicle Trips 568 659 427 {1,203 | 1,476 4,333
Trip Rates

Coast |Internal Vehicle Trips/Log 0.77 0.96 0.61 1.70 2.03 6.07
External Vehicle Trips/Log 0.07 0.02 0.03 0.08 0.16 0.36
Total Vehicle Trips/Log 0.84 0.98 0.63 1.78 2.19 6.43
Source: Walter H. Keller, Inc.
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Table 12 - Internal » External Matrix (All Trips w/o Adjustment)

DESTINATION
Indian Outside
Martin |St. Lucie] River |Treasure Treasure
Martin County 86.0% 4.4% 0.2% 2.2% 7.2%
St. Lucie County 11.9% 74.2% 3.7% 5.7% 4.5%
=
g Indian River County 1.0% 5.3% 87.1% 1.7% 4.9%
(@)
Treasure Coast - 94.4% -
Outside Treasure Coast - - - 5.6%

Source: Walter H. Keller, iInc.
Note: Outside of Treasure Coast includes E.E. Trips made during 1.E Trip.

Table 13 - Internal « External Matrix (w/Adjustment)

| DESTINATION
Indian Outside
Martin |St. Lucie] River |Treasure Treasure
Martin County 89.5% 4.5% 0.3% - - 5.7%
St. Lucie County 12.7% 79.3% 3.9% - 4.0%
=
g Indian River County 1.0% 5.5% 90.2% - 3.3%
(o]
Treasure Coast - - - 95.8% -
Outside Treasure Coast - - - - 4.2%

Source: Walter H. Keller, Inc.
Note: % have been adjusted to not include E.E. Trips
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Trip Rates

Trip rates were recorded for each trip purpose for the all three counties and the Treasure
Coast. Table 14 provides a comparison between the total trip rates for the study area and
rates from other urban areas in the State. According to Table 14, the trip rates in the study
area are lower for HBW, HBS, and HBR when compared to the other urban areas. This
may be the result of greater trip chaining in the study area.

Table 14 - Comparison of Trip Rates w/Other Areas

Study Trip Purpose All
Date Area HBW HBS HBR HBO NHB Trips
m————_—————_—_————_m
1995 Martin Co.t 0.66 1.14 0.66 1.87 1.84 6.17
1995 St Lucie Co.t1 1.08 0.85 0.59 1.46 1.75 5.73 -
1995 Indian River Co.t 0.83 0.92 0.65 2.02 2.14 6.56
1995 Treasure Coast 0.84 0.98 0.63 1.78 2.10 6.33
1992 LCTCS 1.11 . 1.49 1.45 1.42 1.48 7.73
1988 TUTCE 1.13 1.41 1.63 1.59 1.49 10.16
1987 OQUTCS 1.18 1.75 1.81 1.81 1.74 10.30
1986 SEFTC 1.14 1.60 1.84 1.71 1.65 8.80
1985 PPHTCE 1.10 1.40 1.70 1.50 1.50 9.55

Source: Walter H. Keller, Inc.
Notes: LCTCS - Lee County Travel Characteristics
TUTCE - Tallahassee Urban Travel Characteristics Evaluation
OUTCS - Orlando Urban Area Travel Characteristics Study
SEFTC - Southeast Florida Travel Characteristics
PPHTC - Pasco Pinellas Hillsborough Travel Characteristics
t -Exclusive of E-E trips

Trip Length

The distance traveled was recorded in the travel log between destinations by participants
noting the mileage and travel time. This information was analyzed and stratified by trip
purpose. Table 15, below, provides the aggregate trip length, in minutes, by County and
for the Treasure Coast Area by trip purpose. Trip length comparisons, in minutes, with
other urban areas in the State is provided in Table 16, on the following page.
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Table 15 - Trip Length (in Minutes)

County - TC Area | HBW HBS HBR HBO NHB All

Martin County 27.22 1546  23.72 2232 17.17 | 20.07
St. Lucie County 23.94 156.39 36.47 21.19 17.78 | 21.15
Indian River County 19.09 16.95 22.59 21.83 19.79 | 20.21

Treasure Coast 23.27 15.92 27.24 21.84 18.31 20.44

Source: Waiter H. Keller, Inc.
Note: Trip lengths based upon internal and external trips

Table 16 - Trip Length Comparisons with Other Areas (in Minutes)

Study Trip Purpose All
Date Area BW HBS HBR HBO NHB | Trips
1995 Martin Co. 27.22 1546 2372 2232 17.17 20.07
1995 St Lucie Co. 123.94 1539 3647 21.19  17.78 21.15
1995 Indian River Co. 19.09 16.95 2259 2183 19.79 20.21
1995 Treasure Coast 2327 1592 2724 2184 1831 20.44
1992 LCTCS 21.20 1535 1829 16.93  14.10 17.90
1988 TUTCE 19.60 13.35 1557 1542  13.06 16.26
1987 OUTCS 19.48 1198 1553 13.03  13.55 14.44
1986 SEFTC 23.05 13.06 1789  16.21 16.11 -
1985 PPHICE 23.30 = 1530 1910 18.00  16.40 -

Source: Walter H. Keller, Inc.
Notes: LCTCS - Lee County Travel Characteristics
TUTCE - Tallahassee Urban Travel Characteristics Evaluation
OUTCS - Orlando Urban Area Travel Characteristics Study
SEFTC - Southeast Florida Travel Characteristics
PPHTC - Pasco Pinellas Hillsborough Travel Characteristics

Graphs of trip length distribution by trip purpose and respective county are provided in the
Appendix pages E-1 through E-10. Pages E-1 through E-5 provide Treasure Coast
comparisons where the percentage of each county's trip length (in minutes) by purpose is
compared along with the Treasure Coast Area. Comparisons with the Treasure Coast
results with other urban areas is then provided on pages E-6 through E-10.
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Auto Occupancy

Auto occupancy was computed from information included in the travel logs. This
information was analyzed and stratified by trip purpose. Table 17, provides the aggregate
auto occupancy by County and for the Treasure Coast Area by trip purpose. Comparison
with other urban areas in the State is provided in Table 18:

Table 17 - Auto Occupancy by Purpose

County - TC Area | HBW HBS HBR HBO NHB All
e ]

Martin County 1.06 1.65 1.85 1.67 1.65 1.62
St. Lucie County 1.12 1.71 1.88 1.71 1.81 1.68
Indian River County 1.15 1.60 1.67 1.82 1.62 1.64
Treasure Coast 1.11 1.65 1.80 1.74 1.69 1.64

Source: Walter H. KeIIe_r, Inc.

Table 18 - Auto Occupancy Comparisons with Other Areas

Study Trip Purpose All
Date Area HBW HBS HBR HBO NHB Trigs
1995 Martin Co. 1.06 1.65 1.85 1.67 1.65 1.62
1995 St. Lucie Co. 1.12 1.71 1.88 1.71 1.81 1.68
1995 Indian River Co. 1.15 1.60 1.67 1.82 1.62 1.64
1995 Treasure Coast 1.11 1.65 1.80 1.74 1.69 1.64
1992 LCTCS 1 1.49 1.45 1.42 1.48 1.43
1991 PBTS 4 1.46 1.65 1.58 1.42 1.43
1990 TUTCE 13 1.41 1.63 1.59 1.49 1.42
1987 OUTCS 1.18 1.75 1.81 1.81 1.74 1.67
1986 SEFTC 1.14 1.60 1.84 1.71 1.65 1.63
1985 PPHTCE 1.10 1.40 1.70 1.50 1.50 -

Source: Walter H. Keller, Inc.
Notes: LCTCS - Lee County Travel Characteristics
PBTS - Palm Beach Travel Study
TUTCE - Tallahassee Urban Travel Characteristics Evaluation
OUTCS - Orlando Urban Area Travel Characteristics Study
SEFTC - Southeast Filorida Travel Characteristics
PPHTC - Pasco Pinellas Hillsborough Travel Characteristics
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Income Relationship with Travel Characteristics

An important part of the survey process for the Treasure Coast Travel Characteristics
Survey was to identify income and "life-style" characteristics associated with travel
patterns. Approximately seventy-six percent (76%) of all returned Household Verification
Surveys indicated the income range of the household before taxes. With 470 households
responding to the income question, the average income for single family units was
$43,704, multi-family D.U. household income was $44,454, and the average income of all
units was $43,894. An analysis was performed to identify the number of vehicles per
household by income range and household type.

Figure 4 presents the results of the number of vehicles per household type analysis. Figure
4 indicates that for single family dwelling units the vehicles per household peak in the
$67,500 income range with 2.26 vehicles per household. For multi-family dwelling units,
the peak was in both the $67,000 income range and the greater than $100,000 income
range with 1.67 vehicles per multi-family household.

The effects of income on trip length in minutes by trip purpose is illustrated in Figures 5 -
10. These Figures indicate the average trip length in minutes and income range for Home-
Based Work Trips (see Figure 5), for Home-Based Shopping Trips (see Figure 6), for
Home-Based Social Recreation Trips (see Figure 7), for Home-Based Other Trips (see
Figure 8), for Non Home-Based Trips (see Figure 9) and for All Trips (see Figure 10).

For the most part, only a few income categories provided significant differences: the
highest income group (i.e., greater than $100,000) has the highest trip length for Home-
Based Social Recreation Trips and the next to lowest income group (i.e., $15,000
-$19,999) has very high trip lengths for Home-Based Work, Home-Based Shopping and
Non-Home Based Trips.
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Figure 5 - Average HBW Trip Length vs Income
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Figure 6 - Average HBS Trip Length vs Income
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Figure 7 - Average HBR Trip Length vs Income
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Figure 8 - Average HBO Trip Length vs Income
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Figure 9 - Average NHB Trip Length vs Income
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Figure 10 - Average Total Trip Length vs Income

aIop Jo
000'001$

| 666'V.$
o}

| 000°09¢

| 666°'61$

000'S1$
lspun

Qo
(3]

wn o w o wn
[4V] N - ol

(sanuy up) Yybue duy

Income

| Source: Walter H. Keller, Inc.

-35-




V. DUA Survey Design and Methodology

One fourth of all households participating in the Study's mail-out survey received the Direct
Utility Assessment (DUA) Questionnaire Survey (approximately 440 households). From
these households, 144 DUA surveys were returned for analysis. Some of the returned
DUA survey forms had incomplete responses, which reduced the total sample size to
approximately 80 households.

According to the “Guide to Forecasting Travel Demand with Direct Utility Assessment”
(Kocur et. al., 1982), Direct Utility Assessment (DUA) is a technique for assessing the
effects on consumer behavior of policy changes. Information on consumer preferences is
obtained by presenting a survey respondent with a series of situations, and by asking what
he or she would do under each situation. A travel alternative in a DUA survey is
represented by a group of attributes, each with a set of different values. The response scale
to the situations is defined by a relative term, such as “always”, “probably”, or
“indifferent”, and is normally rated by the respondent on a scale of one to five. For
example, a scale of one (1) represents “always choose the current mode”, and a scale of
five (5) means “always choose alternative mode”. |

For the Treasure Coast Travel Characteristics Study, four alternative travel modes are
considered to be relevant to the transportation planning tasks of the study area. These four
alternative modes are drive alone, shared ride, bus, and Tri-Rail. A set of pairwise
hypothetical situations, which are “current mode versus bus”, “current mode versus Tri-
Rail”, and “current mode versus shared ride”, are included in Part 1 of the DUA survey
(see Appendix 1 for the DUA questionnaire). Two key reasons for using pairwise
situations of the current mode versus each of the other three alternative modes are two fold.
First of all, it was expected that drive alone would be the dominant travel mode in the study
area. Therefore, this type of pairwise situation will cover the “drive alone” mode
automatically since most people in the study area are driving alone. Secondly, for those
respondents whose current travel mode is not drive alone, these samples could lead to
additional information on the potential differences of the stated behavior to the same set of
hypothetical situations compared to that indicated by respondents whose current travel
mode is drive alone. This part of the DUA survey is similar to that used in the “Tampa Bay
Regional Transportation Analysis” (FDOT, 1991).
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In addition to the typical DUA questions, the questionnaire also asked respondents to state
their perceived satisfaction levels for six different general aspects related to the four
alternative travel modes (see Appendix 1 for the questionnaire details). These six aspects
are travel time, travel cost, convenience (e.g., easy access, flexible schedules, availability
when needed, etc.), safety (e.g., safety from crime, safety from accident, protection from
bad weather, etc.), comfort (e.g., comfort of seating, feeling of relaxation, feeling of
privacy, etc.), and reliability (e.g., arriving the destination on time, free from mechanical
problems, etc.). This set of questions is included in the survey to capture other important
factors in the travel mode choice decisions. Finally, the respondents are asked to rank the
importance levels of each of the six aspects of their travel mode choice decisions on a scale
of 1 (very important) to 5 (very unimportant). This part of the survey is designed to
supplement the data collected for the DUA analysis.

DUA Survey Results

Frequency Distributions of DUA Responses

For each type of pairwise comparisons (i.e., current mode versus bus, current mode versus
Tri-Rail, and current mode versus shared ride), there are eight (8) hypothetical situations.
The frequency distributions of the responses to the eight situations under each of the three
sets of pairwise comparisons are provided in Tables 19 through 21. For each table, the
valid percent is the frequency divided the total number of complete responses

Table 19 - Frequency Distribution of the DUA Responses to Current
Mode versus Bus (All Respondents).

=Response* _Frequency Percent Valid Percent
1 685 59.5 73.9
2 142 12.3 15.3
3 58 5.0 6.3
4 41 3.6 44
5 1 0.1 0.1
Missing 225 19.5 N/A
Total: 1,152 100.0 100.0

Source: Regional Research Associates

* 1: “always choose the current mode”; 2 : “probably choose the
current mode”; 3 : “indifferent”; 4 : “probably choose the
alternative mode”; and 5 : “always choose the alternative mode”.
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Table 20 - Frequency Distribution of the DUA Responses to Current
Mode versus Tri-Rail (All Respondents).

Resgonse Frequency Percent Valid Percent
1 684 594 77.3
2 121 10.5 13.7
3 38 3.3 4.3
4 40 3.5 4.5
5 2 0.2 0.2
Missing 267 23.2 N/A
Total: 1,152 100.0 100.0

Source: Regional Research Associates

Table 21 - Frequency Distribution of the DUA Responses to Current
Mode versus Shared Ride (All Respondents).

{_Response [ Frequency | Percent | Valid Percent J
1 463 40.2 52.8
2 169 147 19.3
3 62 5.4 7.1
4 124 10.8 14.1
5 59 5.1 6.7
Missing 275 23.9 N/A
Total: 1,152 100.0 100.0

Source: Regional Research Associates

It is evident from the Tables above that most respondents stated that they would “always”
(i.e., response = 1) or “probably” (i.e., response = 2) choose their current travel mode
over bus, Tri-Rail, or shared ride under various hypothetical situations. However, the
Tables also indicate that the likelihood of choosing an alternative mode (i.e., responses = 4
or 5) is the highest for shared ride (20.8% of valid responses), followed by Tri-Rail (4.7%
of valid responses) and bus (4.5% of valid responses). This pattern is supported by the
average values of the responses towards the three alternative modes as summarized in Table
22. Since the response values are based on a scale of 1 (always choose the current mode)
to 5 (always choose the alternative mode), a higher average response value in Table 22
suggests that more respondents would give consideration to choosing a particular
alternative mode.
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Table 25 - Frequency Distribution of the DUA Responses to Current
- Mode versus Shared Ride (Drive Alone Respondents Only).

Resgonse Freg uen‘c_x_ Percent Valid Percent
1 308 453 57.9
2 96 14.1 18.0
3 31 4.6 5.8
4 77 11.3 14.5
5 20 2.9 3.8
Missing 148 21.8 N/A
Total: 680 100.0 100.0

Source: Regional Research Associates

Table 26 - Frequency Distribution of the DUA Responses to Current
Mode versus Bus (Shared Ride Respondents Only).

Response Frequency Percent Valid Percent
1 219 48.9 59.8
2 81 18.1 22.1
3 50 11.2 13.7
4 15 3.3 4.1
5 1 0.2 0.3
Missing 82 18.3 N/A
Total: 448 100.0 100.0

Source: Regional Research Associates

Table 27 - Frequency Distribution of the DUA Responses to Current
Mode versus Tri-Rail (Shared Ride Respondents Only).

Response Freguencx Percent Valid Percent
1 248 554 72.5
2 62 13.8 18.1
3 18 4.0 5.3
4 14 3.1 4.1
5 0 0.0 0.0
Missing 106 23.7 N/A
Total: 448 100.0 100.0

Source: Regional Research Associates
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Table 28 - Frequency Distribution of the DUA Responses to Current
Mode versus Shared Ride (Shared Ride Respondents Only).

Response Freg uency Pércent Valid Percent
1 155 34.6 46.1
2 73 16.3 21.7
3 22 4.9 6.5
4 47 10.5 14.0
5 39 8.7 11.6
Missing 112 25.0 N/A
Total: 448 100.0 100.0

Source: Regional Research Associates

Some interesting patterns are identified from Tables 22 through 28. While drive alone
respondents show a similar frequency distribution pattern towards bus and Tri-Rail (Tables
23 and 24), shared ride respondents have a weaker commitment to their current mode when
bus is presented as a feasible alternative (Table 26). In addition, shared ride respondents
show a stronger support to their chosen travel mode as indicated in Table 28.

Regression Analysis of DUA Responses

Multiple regression analyses are performed on the DUA responses in order to evaluate the
effects of different modal attributes on the stated mode choice behavior for different
hypothetical situations. For the hypothetical situations of both “current mode versus bus”
and “current mode versus Tri-Rail”, three modal attributes (travel time, travel cost, and
headway) are included in the analysis. For the hypothetical situations of “current mode
versus shared ride”, travel time, number of people in the shared ride, and parking
preference are included in the regression analysis. Results of the multiple regressions
analyses of all respondents, with the records of missing values removed, for the three sets
of hypothetical situations are provided in Tables 29 through 31.

Table 29 - Multiple Regression Analysis Result: Current Mode vs. Bus

(All Respondents with missing value records removed, n = 927).
Variables Const. Cost Time Headway
Coefficient 1.9252 -0.2241 -0.0122 -0.0069
t Statistic 12.439* -2.131* -2.326" -1.311

Source: Regional Research Associates
* significant at 95% confidence level.
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Table 30 - Multiple Regression Analysis Result: Current Mode vs. Tri-Rail
(All Respondents with missing value records removed, n = 885).

Variables Const. Cost Time Headwax
Coefficient 1.9720 -0.1195 -0.0102 -0.0034

t Statistic 11.371* -2.275* -1.948 -1.958
Source: Regional Research Associates

* significant at 95% confidence level.

Table 31 - Result of Multiple Regression Analysis: Current Mode vs.
Shared Ride
(All Respondents with missing value records removed, n=877).

# of
Variables Const. Time People Parkin
Coefficient 2.4089 -0.0241 -0.1379 0.2809
t Statistic 9.036* -1.352 -1.544 3.145*

Source: Regional Research Associates
* significant at 95% confidence level.

The partial regression coefficients of all of the variables in the regression equations have the
expected signs (i.e., negative signs for travel time, travel cost, headway, number of people
in a shared ride, and a positive sign for parking preference). For the “current mode versus
bus”, both travel time and travel cost are statistically significant. For the “current mode
versus Tri-Rail”, only travel cost is statistically significant. For the “current mode versus
shared ride”, only parking preference enters into the regression model as a statistically
significant variable. These differences suggest that different modal attributes had different
effects on the stated behavior of the respondents when alternative travel modes were
evaluated. Travel time appears to be an insignificant variable for Tri-Rail and shared ride,

and parking preference becomes an important variable for the shared ride mode in the mode
choice decision.

Similar multiple regression analyses were also performed on the respondents whose current
mode is drive alone and on the respondents whose current mode is shared ride, respectively
(Tables 32 through 37). The results of these regression analyses are expected to shed
additional light on the differences between the respondent groups.
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Table 32 - Multiple Regression Analysis Result: Current Mode vs. Bus
(Drive Alone Respondents w/missing value records removed, n = 560).

Variables Const. | Cost Time Headwa
Coefficient 1.5768 -0.0604 -0.0122 -0.0040
t Statistic 8.939* -0.505 -2.0652* -0.664

Source: Regional Research Associates
* significant at 95% confidence level.

Table 33 - Multiple Regression Analysis Result: Current Mode vs. Tri-Rail
(Drive Alone Respondents with missing value records removed, n = 542).

Variables Const. Cost Time Headwa
Coefficient 1.9422 -0.1184 -0.0112 -0.0032
t Statistic 8.726* -1.760 -1.671 -1.420

Source: Regional Research Associates
* significant at 95% confidence level.

Table 34 - Multiple Regression Analysis Result: Current Mode vs. Shared

(Drive Alone Respondents with missing value records removed, n = 532).

Ride

# of
Variables Const. Time People Parkin
Coefficient 2.2272 -0.0231 -0.1424 0.3595
t Statistic 7.015* -1.083 -1.336 3.372*

Source: Regional Research Associates
* significant at 95% confidence level.

Table 35 - Multiple Regression Analysis Result: Current Mode vs. Bus
(Shared Ride Respondents with missing value records removed, n = 366).

Variables Const. Cost | Time | Headway
Coefficient 2.4066 -0.4523 -0.0113 -0.0105
t Statistic 8.879* -2.457* -1.232 -1.144

Source: Regional Research Associates
* significant at 95% confidence level.
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Table 36 - Multiple Regression Analysis Result: Current Mode Vs Tri-Rail
(Shared Ride Respondents with missing value records removed, n = 342).

Variables Const. Cost Time Headwa
Coefficient 1.9338 -0.1070 -0.0072 -0.0034
t Statistic 7.032* -1.285 -0.861 -1.207

Source: Regional Research Associates
* significant at 95% confidence level.

Table 37 - Multiple Regression Analysis Result: Current Mode Vs Shared
Ride
(Shared Ride Respondents with missing value records removed, n = 336).

# of
Variables Const. Time People Parkin
Coefficient 2.6751 -0.0256 -0.1328 0.1569
t Statistic 5.661* -0.813 -0.842 0.995

Source: Regional Research Associates
* significant at 95% confidence level.

Again, the partial regression coefficients of all of the variables have the expected signs.
However, "t" statistics of the partial regression coefficients in these regression models
show different results compared to those in the regression models of all of the respondents.
For the regression models of drive alone respondents only, travel time is the only
statistically significant variable for the bus mode, none of the variables is significant for
Tri-Rail, and parking preference stays as significant for shared ride. On the other hand,
travel cost is the only statistically significant variable in the regression mode! for the bus
mode and none of the variables is significant for the other two alternative modes in the
models of shared ride respondents only. This suggests that the coefficients and their "t"
statistics in the regression models vary with the population groups whose current travel
modes are different. Therefore, the use of a single set of coefficients to estimate potential
modal split of the entire population may not be sufficient to catch the differences between
the population groups.

Stated Satisfaction Levels And Importance Ratings

In the DUA survey part, respondents stated their mode choice behavior in response to a set
of hypothetical situations. Since these hypothetical situations are defined by specific values
of some pre-determined modal attributes, they are unable to reflect other modal attributes
that are not included or those attribute values that are not covered in these hypothetical
situations. In order to obtain additional information on the general perceptions of different

-44-




travel modes from this survey, respondents were also asked to state their satisfaction levels
on six broadly-defined aspects (i.e., travel time, travel cost, convenience, safety, comfort,
and reliability) of the alternative travel modes and their perceived importance ratings of
these six aspects (see Technical Memorandum #3 for details).

After removing the missing value records, there are seventy-three (73) valid records for the
analysis of stated satisfaction levels and importance ratings. Table 38 lists the average
satisfaction levels for the six broadly-defined modal attributes of each of the four travel
modes (drive alone, bus, Tri-Rail, and shared ride). As expected, drive alone receives the
highest average satisfaction levels on all six modal attributes, followed by the shared ride
mode. Bus and Tri-Rail modes receive much lower satisfaction levels on all six modal
attributes than drive alone and shared ride modes, with the Tri-Rail perceived slightly better
than bus. It should also note that the most satisfactory aspect of the four travel modes
perceived by the respondents are convenience for drive alone, reliability for both bus and
Tri-Rail, and travel cost for shared ride. Since most of the respondents are not current bus
or Tri-Rail riders, their stated satisfaction levels of these two modes must be interpreted
carefully. Nevertheless, these stated satisfaction levels do give us some general ideas
about how the general public perceive the different aspects associated with alternative travel
modes.

Table 38 - Average Satisfactions Levels of All Valid Responses*.

Drive Alone Bus Tri-Rail Shared Ride
Travel Time 1.27 3.18 3.03 2.53
Travel Cost 1.62 2.84 3.07 2.27
Convenience 1.04 3.41 3.47 2.68
‘Pafety 1.62 2.95 2.82 2.47
Comfort 1.10 3.03 2.93 2.42
Reliability 1.29 2.79 2.71 2.40

Source: Regional Research Associates
* 1 means “very satisfied”; 2 means “satisfied”; 3 means “neutral”’, 4 means
“unsatisfied”; and 5 means “very unsatisfied”.

Although the regression models derived for the DUA analysis are all statistically significant
in terms of the hypothesis testing of the overall model, their coefficients of determination,
R2, are generally low. In other words, the models do not explain a high percentage of the
variations in the stated mode choice behavior.

In order to gain additional insights into the modal attributes that may be important in
individual mode choice decision processes, Table 39 lists the frequency distribution of the
importance ratings perceived by the respondents for each of the six broadly-defined modal
attributes. This Table indicates that reliability, safety and convenience are perceived as
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more important modal attributes in individual mode choice decisions, and travel time,
comfort and travel cost are perceived as less important modal attributes. This is further
supported by the average importance ratings of the six modal attributes listed in Table 40.
Based upon the perceived importance ratings, future DUA surveys will need to design
specific measurement scales in order to incorporate these additional modal attributes in the

analysis.

Table 39 - Frequency Distribution of Perceived Importance Ratings
of the Six Modal Attributes.

Very Very Un- Un-
_Important | Important | Neutral _important | important | Missing |
Time 76 37 5 5 1 20
(61.29%")| (29.84%) | ( 4.03%) ( 4.03%) { 0.81%) (N/A)
Cost 40 53 16 5 4 26
(33.90%) | (44.92%) | (13.56%) ( 4.23%) ( 3.39%) (N/A)
Convenien 88 28 4 0 0 24
ce (73.33%) | (23.33%) | ( 3.34%) ( 0.00%) { 0.00%) (N/A)
Safety 90 27 3 0 0 24
(75.00%) | (22.50%) | ( 2.50%) ( 0.00%) (0.00%) (N/A)
Comfort 57 52 8 3 0 24
(47.50%) | (43.33%) | ( 6.67%) ( 2.50%) ( 0.00%) (N/A)
Reliability 91 26 2 0 0 25
(76.47%) | (21.85%) | ( 1.68%) | ( 0.00%) { 0.00%) (N/A)

Source: Regional Research Associates
* Percentage of valid responses.
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Table 40 - Average Importance Ratings of the Six Selected Modal
Attributes*.

Travel | Travel Conve-

Time Cost nience Safety | Comfort Reliabilit_!
— —— — — "
Average

Importance 1.53 1.98 1.30 1.28 1.64 1.25
Rating
Source: Regional Research Associates

* 1 means “very important”; 2 means “important”; 3 means “neutral”’; 4 means “un-
important”; and 5 means “very unimportant”.

DUA Summary

The DUA survey described in this report was conducted as part of the Treasure Coast
Travel Characteristics Survey. A set of pairwise hypothetical situations were presented to
the survey subjects, and coefficients were derived from multiple regression analyses based
on the stated mode choice behavior to the hypothetical situations. The results indicate that
these coefficients vary with both the alternative travel mode presented to the survey subjects
as well as the subjects whose current travel modes are different. These coefficients can be
used to assist in the modeling of transit alternatives in the Treasure Coast area. In addition,
analysis results of the respondents’ stated satisfaction levels and importance ratings on the
six broadly-defined modal attributes suggest that additional modal attributes other than
travel time and travel cost are important variables to be included in the DUA analysis.
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VI. GIS TRAVEL LOG ADDRESS MATCHING RESULTS

In this portion of the Final Report, the results of the address-matching task of the Treasure
Coast Travel Characteristics Study is presented. Address-matching capability in a
geographic information system (GIS) allows users to create a database that consists of both
the locations of trip ends and the travel characteristics associated with the trips. Such a
database provides a higher geographic resolution level than the travel log databases that are
commonly aggregated to the traffic analysis zone (TAZ) level.

Travel Log Survey Design

Each participating household was required to fill out a travel log for every household
member older than six (6) years of age, regardless of whether the household member was a
passenger or driver. Information on the starting and ending locations of each trip were
recorded as street addresses. If the street address of a trip end was not known, the names
of the intersecting streets of the nearest intersection or the name of the place was recorded.
Additional information such as starting time, arrival time, mileage, destination type, means
of travel, major routes used, etc. was also reported on the travel logs (see the travel log
survey forms in Appendix A).

Address-Matching Procedures and Results

The GIS databases used for the address-matching task in this project are the Dynamap/2000
3.1 enhanced TIGER/Line files (Geographic Data Technology, Inc., 13 Dartmouth College
Highway, Lyme New Hampshire 03768) for Martin, St. Lucie and Indian River Counties.
These Dynamap files were imported into Arc/Info GIS software and corresponding address
coverages were created. The address coverages were then projected into the State Plane
Coordinate system (NAD 1927) using the Arc/Info PROJECT function.

The travel log data was sorted by the city codes into four separate files: one file for each of
the three counties and a fourth file containing all of the trip ends that have either missing
city code or are located outside the tri-county area. Four separate INFO table files were
defined to load the travel log data for each of the four travel log files. The address-
matching function in Arc/Info, with a minimum matching score of 98, was performed on
the trip ends located in each of the three counties as well as the trip ends located outside the
study area. For the trip ends outside the study area, two representative points located Just
north of and south of the study area were used in the address-matching process. These
four address-matched coverages (i.e., Martin, St. Lucie and Indian River Counties plus the
outside-study-area) were appended into a seamless coverage.

-48-




Table 41 summarizes the address-matching results of the trip ends located within each of
the three counties and the overall matching rate for the Treasure Coast area. In addition,
there were 450 trip ends with missing city codes or were located outside the Treasure Coast
area. Among them, 45 trip ends outside the study area were matched to either a
representative point located just north of or a representative point just south of the Treasure
Coast area. The data item definitions of the resultant Arc/Info point attribute table (PAT)
are provided in Appendix C, Table C-1. Table C-2 in the Appendix provides the cryptic
codes used with specific data items such as the city codes in the Travel Logs.

Table 41 - Address-matching Results of the Trip Ends Located within the
Treasure Coast Area.

Total Matched Rejected

Trip Ends Trip Ends Trip Ends

Martin County 2,899 1,826 1,073
62.99% 37.01%

St. Lucie County 2,243 1,309 934
58.36% 41.64%

Indian River County 2,364 1,516 848
64.13% 35.87%

Treasure Coast 7,506 4,651 2,855
61.96% 38.04%

Source: Regional Research Associates, Inc.

The graphic results of the GIS matching effort is provided in Figures 11 through 13.
Figure 11 displays the 1,826 trip ends identified in Martin County. The St. Lucie County
1,309 matched trip ends are presented in Figure 12. Matched trips ends totaling 1,516.are
presented in Figure 13. Note that most data points represent multiple trip ends.
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Address Matching Summary

The overall matching rate of the trip ends located within the Treasure Coast area is
approximately 62%, at a minimum matching score of 98. A higher matching rate was not
achieved mainly due to the following reasons:

. The Dynamap/2000 files used in the address-matching task was released
in 1993, which was outdated by two years and could have some missing
street addresses;

. Some respondents provided incomplete or wrong street address data
(e.g., a street address without street type or with a non-existing street
type); and

. Some respondents used place names to indicate the locations of their trip
ends, which required a significant effort to find the corresponding street
addresses.

Due to the budget constraint, an extensive effort of correcting the address data was
considered unfeasible. However, with more up-to-date address coverages and more

resources to edit the data set, it would be possible to improve the overall address-matching
rate.

There are several benefits of geocoding travel log data to the individual point location than
to the aggregate traffic analysis zone (TAZ) level. First, the trip end locations derived from
the address-matching process make it possible to examine the trip distribution pattern
within an individual TAZ. Secondly, geocoding at the point level opens up the possibility
of associating trip ends to the street network for further analyses. Thirdly, the point
distribution can be overlaid with census polygon coverages (e.g., census tracts). This will
generate more accurate analysis results than overlaying trip log data aggregated to the TAZ
level with the census tracts layer, since the polygon-on-polygon overlay function does not
split the attribute data item values among the derived smaller polygons.

Reference

Florida Department of Transportation (FDOT) District IV Office, 1995. Technical
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Characteristics Study, prepared by Walter H. Keller, Inc., Coral Springs, FL.
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VII. RECOMMENDED TRIP RATES AND STUDY FINDINGS

This portion of the Final Report will provide friction factor analysis, the statistical basis of
the Study, discuss the multiple classification procedure which was employed, provide
recommendations on trip rates for the individual counties and the Treasure Coast Area, as

appropriate, highlight the major findings of the Study and provide suggestions for further
investigation.

Friction Factor Analysis

Recommended friction factors where generated for the Treasure Coast area based upon
travel time data from the Study. The friction factor rate table was derived by using the
TRANPLAN Calibrate Gravity Model function. Table 42, on the following page, details
Treasure Coast area friction factors for each of the five (5) FSUTMS trip purposes.

Figure 14 compares the different friction factors for each trip purpose and internal-external
trips. According to the graph, the friction factor decreases over time for each type of trip
with the exception of truck-taxi. For these trips, the friction factor first decreases and then
begins to increase after approximately twenty (20) minutes.

The recommended friction factors should only be considered preliminary for subsequent
studies. Additional analyses using the gravity model may be necessary to adjust the friction

factors and achieve valid model results. Appendix E contains the TRANPLAN script and
input file.

Statistical Analysis of Study Results

Difficulties were encountered in contacting and obtaining returned travel log packages for
some of the standard cell groups as identified in Figure 2 (see page 13). Major cells with
limited sample sizes included households with no autos (both single family and multi-
family) and large size households. The difficulty of finding zero auto households and
obtaining responses from large size households has been documented in prior travel
characteristic studies. Large size households, while identified in the telephone screener
survey and forwarded trave] log packages, returned the travel logs with a much lower
frequency than the survey participants as a whole. For example, while almost forty-six
percent (46%) of all travel log packages were returned, only eighteen percent (18%) of
households of five (5) or more persons returned travel lbg packages. The response rate for
large size households was further complicated in that each household member six years and
older required travel logs.
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Table 42 - Treasure Coast - Friction Factor Table

Time HBW HBS HBR HBO NHB Int-Ext

1 139449 295571 633513 185675 872730 9999999

2 123884 235553 489696 148587 703599 9999999

3 110427 189359 382999 11971 571236 9999999

4 98758 153522 303002 97085 466970 9999999

5 88610 125504 242408 79247 384311 9999999

6 79757 103433 196054 65098 318373 9999999

7 72014 85920 160254 53808 265451 9999999

8 65222 71925 132351 44747 222725 9999999

9 59249 60663 110408 37434 188030 9999999
10 53981 51540 93005 31499 159696 9999999
1 49324 44102 79090 26656 136431 9999999
12 45196 38000 67877 22683 117224 9999999
13 41528 32963 58775 19407 101285 9999999
14 38261 28782 51333 16693 87991 7577693
15 35344 25290 45208 14432 76848 5723698
16 32734 22360 40135 12541 67463 4386738
17 30394 19886 35909 10951 59522 3409907
18 28290 17789 32368 9608 52772 2687137
19 26396 16001 29387 8469 47009 2145826
20 24686 14471 26866 7499 42068 1735670
21 23139 13154 24723 6669 37814 1421407
22 21738 12017 22896 5956 34136 1178037
23 20466 11031 21332 5341 30945 987642
24 19309 10173 19990 4809 28164 837242
25 18254 9422 18836 4346 25733 717337
26 17291 8763 17840 3943 23600 620909
27 16411 8184 16980 3580 21721 542720
28 15604 7671 16236 3280 20061 478825
29 14864 7217 15592 3006 18589 426228
30 14184 6813 15035 2765 17279 382632
31 13557 6452 14552 2550 16111 346264
32 12980 6129 14133 2359 15064 315740
33 12446 5838 13771 2189 14124 289973
M4 11952 5576 13457 2036 13277 268104
35 11494 5338 13184 1899 12511 249447
36 11070 5123 12948 1775 11817 233449
37 10674 4925 12741 1663 11185 219662
38 10306 4745 12560 1561 10609 207720
39 9963 4578 12401 1469 10081 197321
40 9642 4424 12257 1385 9596 188213
41 9342 4280 12127 1308 9148 180184
42 9060 4146 12005 1237 8735 173057
43 8795 4019 11889 1N 8350 166677
44 8545 3899 11775 1M1 7992 160911
45 ‘8310 3784 11659 1055 7658 155643
46 8087 3674 11538 1003 7343 150772
47 7876 3567 11409 955 7047 146207
48 7675 3463 11270 909 6766 141867
49 7484 3361 11117 867 6500 137681
50 7302 3260 10948 826 6246 133585
51 7128 3160 10761 789 6003 129520
52 6960 3061 10553 753 5770 125438
53 6799 2961 10324 718 5544 121294
54 6644 2861 10071 686 5327 117053
55 6494 2760 9794 655 5115 112685
56 6348 2659 9493 625 4910 108169
57 6207 2556 9168 596 4709 103491
58 6068 2453 8819 568 4513 98646
59 5933 2348 8448 541 4321 93635
60 5801 2242 8056 516 4132 88469
61 5671 2135 7645 491 3947 83168
62 5542 2028 7219 466 3764 77756
63 5416 1920 6780 443 3585 72267
64 5290 1812 6332 420 3408 66739
65 5166 1705 5878 397 3234 61217
66 5042 1598 5424 376 3063 55748
67 4919 1492 4972 355 2894 50379
68 4797 1387 4526 334 2729 45160
69 4674 1284 4092 314 2567 40137
70 4552 1184 3672 295 2409 35355
Kl 4430 1087 3271 276 2254 30850
72 4307 992 2890 258 2103 26656
73 4185 902 2532 240 1956 22796
74 4062 815 2200 224 1814 19288
75 3939 733 1895 207 1677 16138
76 3816 656 1618 192 1545 13347
77 3692 583 1368 177 1418 10907
78 3569 515 1146 162 1297 8802

Source: Walter H. Keller, Inc.
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The validity of trip rates within cells is a function of the number of samples obtained and
the variance of the trip rates within the respective cell. Table 43, on the next page, provides
a statistical review of the trip rate variable for the 546 households which returned completed
travel logs. Since some of the households completed multiple day travel logs, the number
of one-day travel logs totaled 674.

As can be observed from Table 43, a wide variety of cells had either zero or very small
(i.e., less than ten) observations. For the most part, these cells do not occur with
significance in the Treasure Coast area. The majority of the Group "A" cells (12 - 14, 22
and 27 - except 15) and the Group "B" cells (6, 7 and 16 - except 21, 16 and 28),
however, had sufficient responses that would normally be expected to produce statistically
reliable results. Unfortunately, the responses obtained produced higher than expected
variance which increased the number of samples required to meet project statistical goals.
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Normally in a travel survey, 25 to 30 observations are usually sufficient to produce results
within the expected confidence level. In Cell-22, for example, 72 observations produced

an error of 10.6%. This error was slightly more than the desired 10%, however, while a
large number of observations were obtained, the variance of the trip rate response increased
the number of samples required to a much higher than the expected 25 -30 sample range.

Analysis was performed on the multiple day travel logs to identify any variance with the
single day logs. Approximately two-thirds or 67% of all returned and completed travel
logs were single day logs, 19% were two (2) day logs and 14% were three (3) day logs.
The results of the analysis are provided below in Table 44. While the Table indicates some
small differences between the number of days and the trip purpose variables, the aggregate
results indicate only very minor differences between the day logs. For example, the trip
rate maximum difference from the mean was less than one-half percent (0.5%), the trip
length maximum difference was about four percent (4%) and the maximum difference from

the mean of auto occupancy was approximately four percent (4%).

Table 44 - Analysis of Variance of Multiple Day Logs

Travel No. Trip Purpose All

Characteristic No. Days| Logs HBW HBS HBR HBO NHB | Trips

Irip Rates;

(Trips/HH) 1 Day Logs| 450 0.92 0.98 0.58 1.76 2.19 6.43
2 Day Logs| 128 0.70 0.81 0.79 1.84 2.29 6.44
3 Day Logs 96 0.68 1.17 0.67 1.81 2.07 6.40

All Logs| 674 0.84 0.98 0.63 1.78 2.19 6.43
Trip Length:
(Miles/HH) 1 Day Logs| 450 21.70 14.71 22.33 18.70 13.42 17.01

2 Day Logs| 128 17.92 17.05 23.40 18.40 12.49 16.76
3 Day Logs| 96 23.32 17.78 20.90 16.26 16.29 17.71
All Logs| 674 21.27 15.63 22.37 18.28 13.61 17.06

Auto Occupancy:
(People/Vehicle) 1 Day Logs| 450 1.10 1.57 1.76 1.71 1.70 1.61
2 Day Logs| 128 1.15 1.77 1.89 1.89 1.59 1.70
3 Day Logs| 96 1.13 1.87 1.80 1.67 1.76 1.7
All Logs| 674 1.11 1.65 1.80 1.74 1.69 1.64

Sources: Walter H. Keller, Inc.
Regional Research Associates, Inc.
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Multiple Classification Analysis of Trip Rates

In order to increase the range of cells for which trip rates can be recommended, a multiple
classification analysis of the TC2S trip rate data was performed. This additional analysis
was performed in response to the low completion rate for certain cells discussed earlier.
The variables in the two-way classification were the persons per dwelling unit and the
number of vehicles per dwelling unit. Recommended trip rates were created for each of the
five (5) standard FSUTMS trip purposes. Appendix D contains a detailed description of
the procedure employed for the multiple classification analysis.

An analysis of variance (ANOVA) was performed separately for single family and multi-
family dwelling units. In order to determine if the ANOVA was statistically significant, the
statistical significance of both persons per dwelling unit and vehicles per dwelling unit were
measured independently of each other.

For single family dwelling units, the number of vehicles per dwelling unit was not always
significant for each FSUTMS trip purpose. For multi-family dwelling units, neither
persons per dwelling unit nor vehicles per dwelling unit were statistically significant for
Home Based Other trips. However, the results generally support the two way
classification as being statistically significant for both types of dwelling units and each trip
purpose. The results also demonstrated that there is little evidence of interaction between
persons and vehicles per dwelling unit. Table 45 contains the trip rates which were
generated by the ANOVA procedure for each cell and trip purpose:

-60-




Table 45 - ANOVA Trip Rates

, # of # of Trip Purpose Total
Cell H/H | Day Logs HBW HBS HBR HBO NHB Trips
1 1 1 0.00 0.25 0.52 0.00 0.00 0.77
2 0 0 0.00 0.53 0.76 0.03 0.00 1.32
3 1 3 0.49 0.76 0.68 0.80 1.37 4.10
4 0 0 1.26 0.43 0.93 2.12 3.05 7.79
5 0 0 1.67 0.24 2.23 4.34 5.11 13.59
6 56 68 0.00 0.69 0.17 0.37 0.35 1.58
7 74 g5 0.20 0.97 0.41 1.05 0.81 3.44
8 3 3 0.82 1.20 0.33 1.82 2.40 6.57
9 1 1 1.59 0.87 0.58 3.14 4.08 10.26
10 0 0 2.00 0.68 1.88 5.36 6.14 16.06
11 11 15 0.71 0.68 0.52 1.20 2.22 5.33
12 162 196 1.22 0.96 0.76 1.88 2.68 7.50
13 46 58 1.84 1.19 0.68 2.65 4.27 10.63
14 23 35 2.61 0.86 0.93 3.97 5.95 14.32
15 7 9 3.02 0.67 2.23 6.19 8.01 20.12
16 0 0 0.22 0.79 0.34 1.40 1.25 4.00
17 0 0 0.15 1.15 0.67 1.47 1.17 4.61
18 0 0 2.00 1.00 0.00 1.00 0.00 4.00
19 0 0 2.00 1.00 0.00 3.00 9.00 15.00
20 0 0 4.00 0.00 0.00 5.00 0.00 9.00
21 52 59 0.15 0.74 0.20 1.32 1.07 3.48
22 70 88 0.08 1.10 0.53 1.39 0.99 4.09
23 1 1 1.93 0.95 0.00 0.92 0.00 3.80
24 0 0 1.93 0.95 0.00 2.92 8.82 14.62
25 0 3.93 0.00 0.00 4.92 0.00 8.85
26 1 1 0.48 0.95 0.82 1.69 1.89 5.83
27 34 38 0.41 1.31 1.15 1.76 181 |  6.44
28 1 1 2.26 1.16 0.48 1.29 0.64 5.83
29 1 1 2.26 1.16 0.48 3.29 9.64 16.83
30 1 1 4.26 0.16 0.48 5.29 0.64 10.83

Source: Regional Research Associates, Inc.
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Recommended Trip Rates

As discussed above, the low completion rate in certain cells limits the range of cells for
which trip rates can be recommended. Recommendations were developed however, for
cells where adequate response was received and based upon the ANOVA analysis. Tables
46 through 50 provide rates for the standard FSUTMS five (5) trip purposes. The
numbers in each table that are not bold are the standard trip rates for each cell. In instances
where revised trip rates are suggested, bold numbers have been added to the respective cell
below the standard trip rate number. The revised rates are drawn from both the trip rates
for the Treasure Coast contained in Table 10 and the ANOVA trip rates for the Treasure
Coast found in Table 45.

Essentially, project confidence levels and accuracies were obtained for the following cells:

. Group "A" - Cell 12, and
. Group "B" - Cells 6 and 7.

Project confidence levels and accuracies were almost obtained for the following cells:

. Group "A" - Cell 13, 14, 15, and
. Group "B" - Cell 21.

These cells with the lowest errors were used first to develop recommended rates from either
the trip rates in Table 10 or the ANOVA trip rates and then in instances where the adjacent
rate would be inconsistent with the revised rate or if the adjacent rate was identified for
revision but the error was slightly higher than desired, the cell was revised.

-62-




Table 46 - Home-Based Work Trip Rates

CROSS CLASSIFICATION
AUTO/ PERSONS PER D.U.
D.U. 1 2 3 4 5+
T T
0 0.40 0.80 1.15 1.40 1.55
RESIDENT PN P C N E L
SINGLE-FAMILY 1 0.50 1.10 1.50 1.75 1.90
D.U.'S 0.35 0.34 0.82 1.59 2.00
| R 5 R R
2+ 1.05 2.00 2451 2.60 2.65
0.71 1.22 1.84 2.61 3.02
KR 2 R R 2 2
0 0.15 0.35 0.55 0.80 1.00
RESIDENT E N R N
MULTI-FAMILY 1 0.45 0.65 0.90 1.00 1.10
D.U.'S 0.22
E R 5 R X3 O R 2
2+ 1.20 1.55 1.85 2.05 2.15
0.48 0.41

Source: Walter H. Keller, Inc.
Florida Department of Transportation

Notes: 0.00 - standard trip rate
0.00 - Recommended trip rate

-63-




Table 47 - Home-Based Shopping Trip Rates

CROSS CLASSIFICATION
AUTO/ PERSONS PER D.U.
D.U. 1 2 3 4 5+
KX S ) BN E B £ e £
0 0.30 0.35 0.40 0.45 0.45
RESIDENT 5 [ [ [ [
SINGLE-FAMILY 1 0.80 1.05 1.20 1.30 1.30
0.76 1.16
K1 N ) SRS £ S 7 R £
2+ 0.90 1.25 1.45 1.60 1.70
0.68 0.91 1.26
K3 R 2 S S 2 g X3
0 0.30 0.35 0.40 0.45 0.45
RESIDENT EX1 N P I i I F7) I PTY
MULTI-FAMILY 1 0.50 1.25 1.50 1.65 1.70
D.U.'S 0.74 1.10
3 1 ) R X B ET)
2+ 0.65 1.40 1.65 1.85 1.95
0.95 1.31

Source: Walter H. Keller, Inc.
Florida Department of Transportation

Notes: 0.00 - standard trip rate
0.00 - Recommended trip rate




Table 48 - Home-Based Social Recreation Trip Rates

CROSS CLASSIFICATION
AUTO/ PERSONS PER D.U.
D.U. 1 2 3 4 5+
KX I 1 B ) B ) e Y
0 020 025{ 030 040 045

RESIDENT Fﬂ 7] 8] 9] 10]
SINGLE-FAMILY 1 0.65( 085( 110 1.35[ 1.70
D.U.'S . 0.29| o052

B
B
H
B

11
2+ T'Io.as 1.05 1.30 1.65( 2.10
0.52 0.76 | 0.68| 0.93 2.23

] I B 1 R £ R
0 __,0.30 0.35 0.40 0.45 0.55
RESIDENT 21 X N £ I X R
MULTI-FAMILY 1 0.65 1.05 1.45 1.90 2.65
D.U.'s 0.37 0.47

8 9 0

26 7
2+ rJO. 75 1.20 1.65| 220 305
0.82 1.15

5
[
B
B

Source: Walter H. Keller, Inc.
Florida Department of Transportation
Notes: 0.00 - standard trip rate
0.00 - Recommended trip rate
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Table 49 - Home-Based Other Trip Rates

CROSS CLASSIFICATION
AUTO/ PERSONS PER D.U.
D.U. 1 2 3 4 S5+
& 2] 3] 4] 5]
0 0.20 0.30 0.55 1.00 1.60
RESIDENT o] 7] 8] o] [10]
SINGLE-FAMILY 1 0.60 1.10 1.85 275 3.95
D.U.'S 1.09 1.43
KX R 2 O ) K S £
2+ 0.70 1.20 2.20 3.55 5.35
1.77 247 3.71 6.11
K 2 R 2 I Y
0 0.25 0.45 0.70 1.10 1.70
RESIDENT Y 2 B - B 5 R £
MULTI-FAMILY 1 0.80 1.20 1.60 2.10 3.00
D.U.'S 1.32 1.39
2+ 0.95 1.50 2.30 3.40 4.65
1.76

Source: Walter H. Keller, Inc.

Florida Department of Transportation
Notes: 0.00 - standard trip rate

» 0.00 - Recommended trip rate
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Table 50 - Non-Home-Based Trip Rates

CROSS CLASSIFICATION
AUTO/ PERSONS PER D.U.
D.U. 1 2 3 4 5+
DN ENNE PR PRE
0 040 080| 1.15[ 140[ 155
RESIDENT I R 2 D N E B
SINGLE-FAMILY 1 0.50 1.10 1.50 1.75 1.90
D.U.'S 1.31 1.17
KA 2 R R R
2+ 1.05 2.00 2.45 2.60 2.65
2,22 2.68 4.27 5.95 8.01
K N 2 O L O
0 0.15 0.35 0.55 0.80 1.00
RESIDENT R 2 R O X O 2
MULTI-FAMILY 1 0.45 0.65 0.90 1.00 1.10
D.U.'S 1.07 0.99
2+ 1.20 1.55 1.85 2.05 2.15
1.76

Source: Walter H. Keller, Inc.
Florida Department of Transportation

Notes: 0.00 - standard trip rate
0.00 - Recommended trip rate
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Appendix A

Survey Forms




TREASURE COAST TRAVEL CHARACTERISTICS SURVEY
TELEPHONE QUESTIONNAIRE

NTER N N T DATA
Interviewer
Respondent 1. D. # (Record #)
Fill in
Prior to Respondent Phone #
Placing
Call Respondent Last Name
Respondent Address
Other
Fill in Contact No. 1 2 3 4
After CONTACT RECORD Interviewer Initial
Placing Date
Call
Time
Result
Result Code: 1 - Refused (Enter Time for
2 - No Answers Code 4)
3 - Not Home
4 - Completed
5 - Ans. Machine - Left Message
6 - Call Back
Use For COMMENTS
Special
Comments
TR ION
Hello Mr/Mrs _{Last Name) , my name is and | am calling for the Florida

Department of Transportation and the Treasure Coast Travel Characteristics Survey. Did you receive an

introduction letter in the last few days?
(If Yes) - Is it convenient for me to ask you a few questions now?

(Yes) - Thank You
{No) - Set up appointment and note above comments

(If No) - We're sorry you didn't get one, may I read the letter to you? Read Letter. Is it
convenient for me to ask you a few questions now?

(Yes) - Thank You
(No) - Set up appointment and note
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1. Doywulvehna:

1. Single Family Home 5. Co-op or Condomintum
2. Duplex 6. Mobile Home
3. Townhouse 7. Mote! or Hotel
4. Apartment 8. Other
Explain
2. Do you own or rent? OwnD Rent D

3. Inchiding yoursel, how many people are tn your househoid? .

4. How many In your household are:

Employed in the Home Preschool Chiidren _____
Employed elsewhere In School (K-12)
Retired In College —_—

5. Howmanypassengervehldes(which includes cars, trucks, molorcycles or vans)

areregdaﬂyusedbymanbenofmhouse!nld? vehicles
6. Doyoubwhere6ormemonﬁ1speryear? YesD NoD
(f No) Howmnymonthspe:yeardoyouhvehm
D‘nxguhatmonthsdoyounvehm ©
CLOSURE

This completes the first part of the survey. Certain households will be selected to complete
ﬂ\esecormdpano!t}sewmywlﬁchdealsudmmua\dhabl& This second survey will
involve keeping a Dally Trave! Log for 1 - 3 days. msSecmdSur\»eylsveryhnportam
in understanding Treasure Coast Trave! Pattems. May we contact you 2gain, by mall, f
your household is selected?

Yes [J No (J

Uf Yes) - Is this your correct mafling address? (Read Address from Listing)
(If No) - What is the correct address?

MYwmymuchbrhl&xgﬂwﬂrmbmﬂmequesmGoodByé.




TREASURE COAST TRAVEL CHARACTERISTICS STUDY
HOUSEHOLD VERIFICATION SURVEY

1. Please indicate your household dwelling unit type:

Single Family Home Apartment Moblle Home
Duplex Co-op or Condominium Motel or Hotel
Townhouse Mobile Home Other

2. Do you own or rent? Own[:] Re.ntD

3. Including yourself, how many people are in your household?

4. How many In your household:
Have full imejobs?
Have part time jobs? (During Weekday Only)
Are licensed drivers (excluding tralning permitg?
How many passenger vehicles ( Including cars, trucks, motorcycles or vans) are regularly used?

5. This question will identify the Travel Maker Profile. Foreachofywrhwseholdmnber.howmnypersonsl!vlm

in your household are:

Travel Maker

Profile Code
A.  Working in the fleld, (such as groves or construction sites,) but go to one site each day
B.  Working with extensive driving, visiting at least 2 different sites per day, (such as traveling sales, or

dellvery workers)
C.  Working and Eaming income at the home address
D.  Working outside of the home at an office, store, plant, or business
E.  Retired
F. Homemaker
G.  Unemployed
H.  Pre-schodl children
L Children in school ( Kindergarten - 12)
) College Students Bving at home
K. Schooled at home ( Kindergarten - 12)
L Dropped off, or ride with others by auto to schoal ( Kindergarten - 12)
M.  Bused to school ( Kindergarten - 12)
N. Drive themselves to school ( High School only )
0. Wak or Bke to school ( Kindergarten - 12)
P.  Wak or Bike o school ( College )
Q. Commute to College byauto
6. Do you Bve here 6 or more months per year? Yes ] No ]

{f No) How many months per year do you live here
During what months do you live here ©

7. What was your approximate total family income before taxes in 19942 { Check one )

D Under ‘1409” D ssoom - $390999 D mnm - 374.999
$15,000 - $19,999 [ $40,000 - $49,999 ] $75.000 - $99,999
$20,000-$29.999 [ $50,000- $59,999 []$100,000 or more

Thank you very much for taking the time to answer these questions.
Please place in retum envelope with trave! logs for mafling. For help or assistance call Mary at 1-800-286-6692.
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DIRECT UTILITY ASSESSMENT (DUA) QUESTIONNAIRE

Instructions
for Completing the DIRECT UTILITY ASSESSMENT (DUA) QUESTIONNAIRE Forms

1. PURPOSE OF THIS DUA QUESTIONNAIRE:
We are trying to obtain your reactions to using different types of transportation for travel
within the Treasure Coast area. The following forms present you with several situations
which compare your current choice of transportation to other forms of transportation,
such as bus, rail transit, and shared ride. The transit modes which are compared do not
necessarily currently exist in the Treasure Coast region, but could exist to meet the area's
transportation needs at some point in the future.

2, WHO COMPLETES THIS QUESTIONNAIRE:
Either the contact person from the Telephone Survey or one of the adult members of the
houschold should complete this DUA survey.

Name of the Person who completes this form:

3. CONSIDER YOUR FIRST TRIP:
The choices that are offered on the following pages should be evaluated for the first trip
you listed in your TRIP LOG. In the TRIP LOG, example #1 (P. 6 of the Introduction
packet), the first trip is the home to work trip made by John Smith.

4, SELECT YOUR CURRENT CHOICE:
Please indicate below the type of transportation that you used to make your first trip:

Q  CarDriver # of persons in Car
QO CarRider #of persons in Car
Q Bus

Q  Other: specify
In the following forms this will be called your CURRENT CHOICE.

5. COMPARE CHOICES
Within each situation you are asked to consider several factors. These factors include
total travel time, cost, and accessibility as examples. You will be comparing the type of
transportation you used for the first trip described in your TRIP LOG and indicated above.
Carefully consider the combination of factors in each situation and indicate your
preference by marking one of the five choices: Definitely my current choice, Probably my
current choice, Do not know, Probably alternative mode, or Definitely alternative mode.

6. IF YOU NEED HELP:
® If you need help with these forms, call Mary toll-free at 1-800-286-6692.
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Your Current Choice versus Bus:

Sitvation

Total Travel Time
Note: (Total travel time includes the time required

Bus
Frequency

YR ST e M il

One-Way
Bus Cost

A Bus is 10 minutes slower than the current choice Every 10 min $0.75
Definitely Probably Do Not Probably Definitely
My Current My Current Know Bus Bus

B I Bus is 20 minutes slower than the current choice Every 10 min l $0.75
Definitely Probably Do Not Probably Definitely
My Current My Curreat Know Bus Bus
Choice Choice

} o —

C Bus is 10 minutes slower than the current choice Every 20 min $0.75
Definitely Probably Do Not Probably Definitely
My Current My Current Know Bus Bus
Choice Choice —

D Bus is 20 minutes slower than the current choice Every 20 min $0.75
Definitely Probably Do Not Probably Definitely
My Current My Current Know Bus Bus
Choice Choice

E Bus is 10 minutes slower than the current choice Every 10 min $125
Definitely Probably Do Not Probably Definitely
My Currem My Current Know Bus Bus

F Bus is 20 minutes slower than the current choice Every 10 min $1.25
Definitely Probably Do Not Probably Definitely

My Current My Current Know Bus Bus
Choice i

G
Definitely Probably Do Not Probably Definitely
My Current My Current Know Bus Bus
Choice %c‘ou S —

H Bus is 20 minutes slower than the current choice Every 20 min $125
Definitely Probably Do Not Probably Definitely
My Current My Current Know Bus Bus
Choice Choice

“




Your Current Choice versus Tri-Rail:

Situation | Total Travel Time Tri-Rail Onc-Way
Note: (Total travel time includes the time required to Frequency Tri-Rail Cost
from i-Rail stati

A | Tri-Rail is 10 minutes slower than the current choice Every 30min | $2.00
Definitely Probably Do Not Probably Definitely
My Current My Current Know Tri-Rail Tri-Rail
Choice Choice

B l Tri-Rail is 20 minutes slower than the curreat choice Every 30 min $200
Definitely Probably Do Not Probably Definitely -
My Current My Current Know Tri-Rail Tri-Rail
Choice Choice

C Tri-Rail is 10 minutes slower than the current choice I Every 60 min | $2.00
Definitely Probably Do Not Probably Definitely
My Current My Current Know Tri-Rail Tri-Rail

 Chotee e ChORe S——

D Tri-Rail is 20 minutes slower than the current choice Every 60 min
Definitely Probably Do Not Probably Definitely
My Current My Current Know Tri-Rail Tri-Rail

E | Tri-Rail is 10 minutes slower than the current choice Every 30 min l $3.00
Definitely Probably Do Not Probably Definitely
My Current My Current Know Tri-Rail Tri-Rail
Choice Choice

F Tri-Rail is 20 minutes slower than the current choice Every 30 min $3.00
Definitely Probably Do Not Probably Definitely
My Current My Current Know Tri-Rail Tri-Rail

Definitely Probably Do Not Probably Definitely
My Curreat My Curreat Know Tri-Rail Tri-Rail
Tri-Rail is 20 minutes slower than the current choice
Definitely Probably Do Not Probably Definitely
My Current My Current Know Tri-Rail Tri-Rail
Choice Choice
%
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Your Current Choice versus Shared Ride:

Situation

Total Travel Time
Note: (Total travel time includes pick-up and drop-off time.)

Number of

h

people in

My Current My Current Know Shared Ride
Choice Choice
E Shared ride is § minutes slower than the curreat choice

2 I Regular parking

A Shared ride is S minutes slower than the current choice Preferred pafking
Definitely Probably Do Not Probably Definitely
My Current My Current Know Shared Ride Shared Ride
Choice Choice

B Shared ride is 10 minutes slower than the current choice 2 Preferred parking
Definitely Probably Do Not Probably Definitely
My Current My Current Know Shared Ride Shared Ride
Choice Choice

e |

C Shared ride is S minutes slower than the current choice 3 Preferred parking
Definitely Probably Do Not Probably Definitely
My Current My Current Know Shared Ride Shared Ride
Choice Choice

D Shared ride is 10 minutes slower than the current choice 3 Preferred parking
Definitely Probably Do Not Probably Definitely

Shared Ride

Definitely
My Current

Probably
My Current

Do Not
Know

Choice Choice
F l Shared ride is 10 minutes slower than the current choice

Probably
Shared Ride

2 I Regular parking

Definitely
Shared Ride

Definitely

Do Not

Probably
Shared Ride

Shared ride is 10 minutes slower than the current choice

A-8
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For the following questions, we are trying to determine your satisfaction with the performance of each of
the travel modes listed. Some of the travel modes listed may not be available to you at this moment,

A. Please indicate by checking the appropriate box, your satisfaction with the TRAVEL
TIME for each of the following modes:

| Very | Very
Travel Mode Satisfied (1) | Satisfied (2) | Neutral (3) Unsatisfied (4) Unsatisfied (5)
Drive Alone
Shared Ride
Bus
Tri-Rail

B. Please indicate by checking the appropriate box, your satisfaction with the TRAVEL
COST for each of the following modes:
Very Very
Travel Mode Satisfied (1) | Satisfied (2) | Neutral (3) | Unsatisfied (4) ] Unsatisfied (5)
Drive Alone
Shared Ride
Bus
Tri-Rail

C. Please indicate by checking the appropriate box, your satisfaction with the
CONVENIENCE for each of the following modes. (Convenience means easy access, flexible
schedules, availability when needed, etc.)

Very : Very
Travel Mode Satisfied (1) | Satisfied (2) | Neutral (3) Unsatisfied (4) Unsatisfied (5)
Drive Alone
Shared Ride
Bus
Tri-Rail
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D. Please indicate by checking the appropriate box,
cach of the following modes. (Safety from crime,
weather, etc.)

your satisfaction with the SAFETY for
safety from accident, protection from bad

Very Very
Travel Mode Satisfied (1) | Satisfied (2) | Neutral (3) | Unsatisfied (4) | Unsatisfied (5)
Drive Alone
Shared Ride
Bus
Tri-Rail

E. Please indicate by checking the appropriate box,
each of the following modes. (Comfort of seating,

your satisfaction with the COMFORT for
feeling of relaxation, feeling of privacy, etc)

Very Very
Travel Mode Satisfied (1) | Satisfied (2) | Neutral (3) | Unsatisfied (4) | Unsatisfied (5)
Drive Alone
Shared Ride
Bus
Tri-Rail

F. Please indicate by checking the appropriate box,

problems, etc.)

your satisfaction with the RELIABILITY
for each of the following modes. (Arriving the destination on time, free from mechanical

Very

Travel Mode | Satisfied (1) | Satisfied (2) | Neutral (3)

Unsatisfied (4)

Very
Unsatisfied (5)

Drive Alone

Shared Ride

Bus
Tri-Rail

Now, please indicate the importance level for each of the
decision of choosing a travel modes. A smaller number
means it is less important.

above modal characteristics in your
means it is important, a larger number

Modal Very

Characteristics Important(1) | Important(2)

Neutral(3)

Unimportant (4)

c <
g3
3
:

Travel Time

Travel Cost

Convenience

Safety

Comfort

Reliability

il
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Travel Log
Instruction Package

(to be reviewed by Adult Household Member)

March 1995




Introduction

This package has been prepared to provide instructions and information useful to
completing the questionnaires and Travel Logs for the Treasure Coast Travel
Characteristics Study. This instruction package should be reviewed by the adult houschold
member that will be in charge of completing and coordinating survey responses. Your
participation and careful completion of the attached forms will greatly assist the Florida

Department of Transportation in planning for the future transportation needs of Martin, St.

Lucie and Indian River Counties.

To help in completing the various questionnaires and Travel Logs the following sections

are included:

1. Household Verification Survey
Daily Travel Logs
Direct Utility Assessment (DUA) Questionnaire

A owop

Retumning Questionnaires and Travel Logs

Please refer to the respective section prior to completing each particular item. Remember
the Daily Travel Logs are assigned to be completed on your "Travel Log Survey Day." If
you have questions or need assistance please call Mary at 1-800-286-6692.

The Florida Department of Transportation appreciates your time and effort in assisting in

this important Study. The information you provide will help identify the travel needs of

Treasure Coast residents.




1. Household Verification Survey

The Household Verification Survey is a follow-up to the telephone survey. The telephone
survey provided generalized household characteristics such as dwelling unit type,
household size and number of passenger vehicles. The Household Verification Survey
| provides confirmation of the prior telephone survey information, identifies the household's
Trip Maker's Profiles and additional important information that can form the basis for

understanding travel characteristics of the Treasure Coast area.

The Houschold Verification Survey consists of seven (7) questions which will assist the
Florida Department of Transportation in classifying houscholds relative to population, Trip

Maker Profile, life cycle characteristics, automobile availability and income characteristics.

The survey has been prepared to be almost self-explanatory. Questions can be completed
by either marking the appropriate box provided or by printing the number of the household
characteristic requested. Information obtained from this survey will be grouped into similar

type households to develop representative characteristics.

An example Household Verification Survey is provided on the following page. The
household family in this example is a four (4) person family with one (1) person employed
full time, one (1) homemaker, one (1) child in clementary school and one (1) child in high
school. The family has two (2) autos. This household example will also be used as the

example in the Travel Log discussion.

Please complete your survey and return the survey with your Travel Logs. For help or

assistance, please call Mary toll-free at 1-800-286-6692.
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TREASURE COAST TRAVEL CHARACTERISTICS STUDY
HOUSEHOLD VERIFICATION SURVEY

1. Please indicate your household dwelling unit type:

Single Family Home partment Mobile Home
uplex Co-op or Condominium Motel or Hotel
ownhouse Mobile Home Other

2. Do you own or rent? OW"JX Rent D

3. Induding yourself, how many people are in your household? ﬂ

4. How many in your household:
Have full time jobs? {
Have part time jobs? (During Weekday Only) !
Are licensed drivers (excluding training permits)? ____ 2
How many passenger vehicles ( including cars, trucks, motorcycles or vans) are regularly used? i

S. This question will identify the Travel Maker Profile. For each of your household menber, how many persons living
in your household are:
Travel Maker
Brofile Code .
Working in the field, (such as groves or construction sites,) but go to one site each day
Working with extensive driving, visit ing at least 2 different sites per day, (such as traveling sales, or
delivery workers)
Working and Eaming income at the home address
Working outside of the home at an office, store, plant, or business —_—
Refired ____
Homemaker _ |
Unemployed _____
Preschool children ____
Children in Schoo! 2- ( Kindergarten - 12)
College Students living at home —_—
At home Schooled ( Kindergarten - 12)
Dropped off, or ride with others byautotoschool ___ (Kindergarten- 12)
Bused to school _Z-___(Kindergarten - 12)
Drive themselves to schoo! ( High School only )
Walkk or Bike to school (Kindergarten - 12)
Walk or Bike to school ( College )
Commute to College by auto

w >

Pvozzrxe~xzommoan

6. Doyoulivehere6ormoremonthsperyaar? YaX NoD
(If No) meanymnthsperyeardoyoulivehere
During what months do you live here to

7. What was your approximate total family income before taxes in 19942 ( Check one )
[JUnder $14,999 [$30,000 - $39,999 [ )$60,000 - $74,999
[]$15,000- $19.999 [1$40,000 - $49,999 [1$75,000 - $99,999
[ $20,000 - $29,999 850,000 - $59,999 [J$100,000 or more

Thank you very much for taking the time to answer these questions.
Please place in retur &nvelop with trave! logs for mailing. For Help or assistance call Mary at 1-800-286-6692
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2. Daily Travel Logs

The Daily Travel Logs will be used to develop improved computerized travel models for the
‘Treasure Coast area. The Travel Logs are to be used by cach household member older than

p whed ot member e

The Travel Logs are to be used on your assigned day of the week. This day is the only day
for which you should complete the form. It is important that all trips made, regardless of
the numbser or distance, are logged for each household member during the 24 hour period.

In transportation studies, the definition of a trip may be different than those commonly
understood. For example, a trip to the store and return trip that has one stop along the
way, is defined as three (3) trips. Each stop, regardless of the length of time stopped, is
considered a trip. To help understand this concept, an illustration is provided on the

following page. This trip concept should be used in completing the Daily Travel Log.

Reduced copies of the three Daily Travel Logs are provided on pages 6 - 8. The examples
are based on the four (4) person family previously described in the Household Verification
Survey. The following three (3) examples are provided to illustrate the daily trips of the
three (3) household members.

Example 1 fi “D") - Drives from home to the office

Vi
(trip 1); goes to a business lunch out of the office (trip 2) and then returns
to the office (trip 3); leaves the office to return home but stops at the store
to pickup some items (trip 4) before arriving at home (trip 5). The daily
log should include all five (5) trips. The example shown on page 6
illustrates the first four trips on sheet 1. Sheet 2 of the Travel Log should
be used to indicate the Sth trip.
Example 2 i v “E7) - Leaves the house to pick up the 6th
grade child at school (trip 1); goes from school to the Doctor's office (trip
2); leaves the Doctor's office returning the child to school (trip 3); visits a
friend's house (trip 4) and then returns home (trip §). This log would
total five (5) trips requiring two Travel Log sheets.
Example 3 i v "I") - Leaves the house and
rides the school bus to school (trip 1); leaves school with mother to goto
the Doctor (trip 2); returns to school with mother from Doctor (trip 3);
and returns home on the school bus (trip 4). This totals four (4) trips.
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Example 1: Husband (Travel Maker Profile Code "D")

1:51 AM Trip 2 11:56 AM
7:59 AM Lunch Trip
. ~— = ,,: Trip 3 12:54 PM
<« A
7:46 AM ‘p"‘o Trip 4

‘\THQ
5:37 PM 8

5:32 PM

Example 2: Wife (Travel Maker Profile Code "F")

10:27 AM
Tﬂp 1

10:15 AM

146 PM

Example 3: Six Grade Child (Travel Maker Profile Code “I")

7:30 AM

Figure 1 - Trip Examples
\_ - J
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10.

General Instructions for Completing Travel Logs

Travel Logs are to be completed for gach Household Member older than 6 years of
age, regardless of whether the travel is made as a driver or passenger.

Travel Logs are to be completed for youyr assigned Travel Day Only. Please indicate
the Travel Maker Profile Code (sce Household Verification Survey - question 5) on
cach Daily Travel Log with the first name of the individual's log.

Please log the gxact starting time and last 3 whole digits of the car odometer reading
in the first column. This information will be used to determine your travel distance.

Information on the starting and ending location is very important. Please provide the
street address and street name whenever possible. Always provide the name of the
place you are starting from and going to, the street name and city.

If the street address is not known, please identify the names of the intersecting streets
for the nearest intersection. The corner of the intersection your destination is located
should also be checked. Example 1 - Trip 2 illustrates this response.

Once a location has been logged the first time, it does not have to be totally logged
again. For example, if the office address is logged, the next time simply note office
and check work site in the Destination column. See Example 1 - Trip 3 and Trip 4.

Remember to log all trips during the entire 24 hour period. Each household member
will be given three (3) pages of Travel Log forms sufficient to log twelve (12) trips.
If additional trips are made, please use the extra blank forms provided.

The last five (5) columns of the Travel Log relate to destination, type of stop, means
of travel, whether you are the driver or passenger and the major routes used during
the trip. These columns should be checked with the appropriate response.

Most houscholds will be asked to complete Daily Travel Logs for one (1) Travel Day.
A few houscholds will be asked to complete the logs for two and three days. If
selected for the longer travel log participation, additional forms will be included in
your package for each day.

Your time and efforts are very much appreciated. Remember assistance or help is
available. Please call Mary at 1-800-386-6692 for questions and assistance.
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3. Direct Utility Assessment (DUA) Questionnaire

Some households will be asked to also complete the Direct Utility Assessment (DUA)
Questionnaire. The DUA Questionnaire will be used to establish preferences for different
types of travel choices such as car pooling, and using public bus and tri-rail commuter

services.

The DUA Questionnaire has been prepared with self-explanatory instructions and totals six
pages. One household member should complete the questionnaire. This can either be the

contact person from the Telephone Suri'cy or one of the adult members of the household.

The DUA Questionnaire includes an instruction sheet on the first page followed by five
pages of questions. The first three pages of questions deal with your current travel choice
versus Bus, Tri-Rail and Shared Ride. The current choice is your travel means used and
noted in the Daily Travel Log. For example, your current means of travel may be by car.
Several situations are presented involving factors such as travel time, cost and accessibility.

These questions should be answered to provide your preferences for travel.

Remember if you need help, please call Mary at 1-800-286-6692.
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4. Returning Questionnaires and Travel Logs

With completion of the Household Verification Survey, DUA Questionnaire (if selected)
and Daily Travel Logs, all survey forms and questionnaires should be returned in the self-
addressed, postage paid envelop. You will be contacted by telephone after your assighcd
travel day has passed to verify completion of the forms and to assist you in returning the

Package. Remember if you need help, please call Mary at 1-800-286-6692.

The Florida Department of Transportation appreciates your time and effort in assistihg in
this important Study. The information you provide will help identify the travel needs of

Treasure Coast residents and lead to a more successful transportation system in the future.

Thank You for your assistance.
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Appendix B

Trip Length Frequency Graphs




(sanuyiy) swyy u) ybua duy
0L 09 0S ov oe 02 ot

! } i L it

1SYOO JHNSVIHL = = —emr

AINNOD HIAH NVION! = = = = ..
ANNOD 3IONT LS —m .
AINNOD NILHYW ..

1 %02

}se0) ainseal] pue ‘AQjuno) JaAly uejpuj ‘Ayuno) aldnT 1S ‘Ayjuno) uipe
)IOM paseg awoH sabejuasiad Aouanbaig yibua diag

au] ‘43|19 'H 191jBA\ :394n0S

%0

%SG

%01

- %S|

sdii] Jo Juasiad

%S¢

- %0€

- %S¢

%0t

B-1




(sainuip) awy) uy yibus duy
0L 09 0S oy o€ 02 ol

1SVOO FHNSVIHL = = e
AMNNOOHIAIINVION] « = = =
AINNOD FIONT LS cem e

ALNNOD NILHVYIN
N
"
\Y
A

- %0¢€

}seo) ainseall pue ‘AQjunos Jaaly uepyj ‘Alunod ajonT 18 ‘Ajuno) uiuep
Buiddoys paseg awioH sebejuadsiad Asusnbai4 yjbuag duug

*auj “43|19) "H 191BA\ :924Nn0S

%0

%SG

1 %01

%S|

%0¢

%S¢

sdii] jo jusdiad

%S¢

%0V

%Sy

%05

B-2




(seynupw) awy) uj ybua duy *ou| “43)|9) 'H 491/BM :92in0S

0l 09 0s oy o€ o¢ ol 0
§ %0

l | l " Il
¥

%S

‘+ %01t

1 %St

- %0¢

B-3

1 %S¢

sdi4) 30 Wwadiad

1SVOO IHNSYIUL = = —— A
ALNNOD HIAIINVION! = = = = /./
AINNOD FIONT LS e /.., . %0€
ALNNOO NILHY e /./
\}

%S€

1 %0

%SY

1se0) ainseal] pue ‘Ajunos Jaaly uelpuyj ‘Ajuno) aionT -is ‘Ajuno) uiiey
uoljealday paseq awoH sabejuadiad Aouanbaig yibuag diag




(sawnujw) swyy uy Yybua duy
0L 09 0S ov o€ 02 ol

1SY0D FANSVIUL = e e
AINNOD JFAIANVION! @ wa e =
AINNOD FIONT LS e o

ALNNOD NIV

- %0¢

- %S¢

+ %0€

1Se0) ainseal] pue ‘Ajuno) JaAly ueipuj ‘Ajunos aronT 1S ‘Ajuno) uipep
JBYIO poseq awo}H sabejuaasad Aouanbaig yibua duy

*ouj “J3|j9) "H 491jleM :924nog

%0

%S

-1 %01t

| %St

sdii] jo yuadiag

%S€

1+ %0¥

%S

%05

B-4




(sainujw) swny u Yibua duyt *ou| ‘18jj@) "H J9ljem :33inog

0L 09 0s ov o€ 0c ot 0]
%0

- %S

'+ %01

%S 1

- %02 ..m
o
1]
2
ANNOD HIAIINVION! = = = = = M
ANNOD 3IONT LS —— 1 %oe @
ALNNOD NILHYW
- %GE
1 %ot
\ - l”nl \
= \ \ 1 %sy

%08

Jseo) alnseal] pue ‘Ajunoy JaAly ueipuj ‘Ajuno) ajon 1S ‘Ajuno) unuep
paseg awoH-uop sabejuasisad Aouanbaiy yibua duug




2101 pue ‘(9861) 9143S “ou| J3113) "H Id)BM :32in0§

(seinuin) awy) uj Ybuag dul
0L 09 0s ov o¢g 0¢ ot 0
- %0

5 ! I L
' T U v T

- %S

- %014

- %St

- %02

sdiil jo Jadiad

%S¢

1SvOoO 34NSvadL ———
ANNOD 3T e e
ANNOD HOV3E WTVd s

- %0¢€

1| %S€E

%0t

1Se0 ) ainseal] pue ‘Ajuno) 991 ‘QL43S ydeag wjed
IO poseg swo} sabejuasiad Aouanbaig Yyibua duy

B-6




0L

(sanuiy) awyy uy ybua duuy
09 0§ ov o€

l 1

01071 pue ‘(9861) J143S “dul “49|13) "H J9YEM :92iN0S

0¢ ot 0
; f %0

¥ i

N

1SVOO 3unNsvadl ———
AINNOO T Ty e
ALNNOD HOVIE WTVd s

7|
\ %01

\ %St
/\ - %02

1+ %S¢

sdil} Jo Jusasad

| %0¢

- %S€

- %0%

%St

Jseo?) ainseal] pue ‘Ajuno) a9 ‘9143S yoeag wjed
Buiddoys paseg awoH sebejuasiad Aouanbaig yibua duay

B-7




0L

2197 pue (9861) 2143S “ouj 49||9) "H 9} BM :3d4n0S

(sainui) awyl uy yibus duL
09 0S ov . o€ 02

ol

N 1 L
T 1 T
/

1Sv0d 3dNSvadl ————
AINNOD T
HOVIE WV smmm—

}seo) ainsealj pue ‘Qjunos 991 ‘9143S Yyoesg wjed
uoljealday paseg awoH sabejuasiad Aouanbaiq yjbus duy

- %0

%S

%01

+ %S}

%0¢

sduiy Jo juadiad

1 %S¢

- %0¢€

1 %S¢E

%0

B-8




0197 Pue (9861) D143S “ou| “9j|3) °H J3MEM :321n0S

(sainuiy) swiy u) ybus duy
0L 09 0S o o€ 0z 0t 0

1SvOD 3HuNSVadL ——
AINNOD T e e
AINNOD HOVIH WV e

| %0¢

1Se0) ainseal] pue ‘Ajuno) a3 ‘Q143S yoeag wijed
18ylo peseg awoH sebejuadiad Aouanbaiy yibue duy

%0

%S

%01

%S |

%S¢

sdit] Jo Juadsad

- %0€

%S€

+ %0

%SY

B-9




21071 pue ‘(9861) 9.143S “ou] 43]19) "H I3} :3dinog
(sanuiw) awyy up ybua disg
£

09 0S ot 0 02 ot 0
_ — i “ — “ “ %0
gl .
,
S 1 %S
/ \
\ - %01
/ \ - %G1
-
N\ 3
- | %0z g
3 S
e M
%S¢ 3
b
1SVY0D 3UNSVadL ———
ANNOO I T s . 1 %o0¢e
AINNOD HOVIE WV e
%SGE
L %0¥
- %Sh

1se0,) ainsealj pue ‘Ajuno) 997 ‘9143S yoeag wjed
paseg awoH-uoN sabejuaaiad Aouanbaig yibua duig




Appendix C
GIS Data Attribute Tables




Table C-1 - Definition of Data Items in the Address-matched Point Attribute Table

# of
Item Item Item Decimal
Description Name Width Type Places
Area (A/] default item) AREA 13 N 6
Perimeter (A/I default item) PERIMETER 13 N 6
Internal ID (A/I default item) TCTC_ 11 N 0
User ID (A/I default item) -~ TCTC_ID 11 N 0
Household ID ~ HH 4 N 0
Survey Date DT 2 N 0
Individual ID D . 2 N 0
Trip Number TN - 2 N 0
Trip Maker Profile Code P 1 C 0
Address Coding Key K . 1 N 0
Address/Intersection ADDRESS 40 C 0
City Code CT 2 C 0
Start Time ST 4 N 0
Arrival Time ET 4 N 0
Mileage MILE, 5 N 1
Destination Type T 3 N 0
Intermed. Stop/Final Destination S 1 N 0
Travel Means M 1 N 0
Driver/Passenger D 1 N 0
No. of People in Vehicle N 2 N 0
Major Routes Used RTE 8 N 0
Address-matching Score SCORE 7 N 0

Source: Regional Research Associates, Inc.
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Table C-2 - Interpretation Keys of the Address-matched Point Attribute Table

Item Name

Interpretation Key

A: Working in the field but go to one site each day

B: Working with extensive driving, visiting at least 2
different sites per day

C: Working and earning income at the home address

D: Working outside of the home at an office, store, plant, or
business

E: Retired

F: Homemaker

G: Unemployed

H: Pre-school children

I: Children in school (K-12)

J: College students living at home

K: Schooled at home (K-12)

L: Dropped off, or ride with others by auto to school (K-12)

M: Bused to school (K-12)

N: Drive themselves to school (High school only)

O: Walk or bike to school (K-12)

P: Walk or bike to school (College)

Q: Commute to college by auto

1: Street address
2: Name of Place
3: Nearest Intersection

IC: Indian River County
FE: Fellesmere

GI: Gifford

R: Indian River Shores
OC: Orchid

OS: Oslo

RO: Roseland

SB: Sebastian

VB: Vero Beach

WA: Wabasso

WB: Winter Beach
LC: St. Lucie County
FP: Fort Pierce

HI; Hutchinson Island
ID: Indrio

PL: Port St. Lucie

LV: St. Lucie Village
WC: White City

MC: Martin County
HS: Hobe Sound

continued
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Item Name

Interpretation Key

IN: Indiantown

JB: Jensen Beach
OB: Ocean Breeze Park
PC: Palm City

PS: Port Salerno
RI: Rio

SP: Seawallis Point
ST: Stuart

Out of Study Area
AF: Patrick AFB
BB: Boyton Beach
BR: Boca Raton
BY: Barefoot Bay
CB: Cocoa Beach
CC: Cape Canaveral
CO: Coconut Creek
CS: Coral Springs
DB: Daytona Beach
FL: Fort Lauderdale
GT: Grant

IA: Indialantic

IS: Islamorada

JN: Juno Beach

JU: Jupiter

JX: Jacksonville
KE: Kendall

KI: Kissimee

KW: Key West
ME: Melbourne
MG: Margate

MI: Miami

MO: Micco

OK: Okeechobee
OR: Orlando

PB: Palm Beach
PE: St. Petersburg
PG: Palm Beach Garden
PM: Pompano

PN: Plantation

PY: Palm Bay

RB: Riveria Beach
SA: Satellite Beach
TI: Titusville

TP: Tampa

TQ: Tequesta

C-3
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Item Name

Interpretation Key

RTE

WP: West Palm Beach
YJ: Yeehaw Junction

1: Home

2: Work site

3. School

4: Shopping

5: Restaurant

6: Personal business
7: Friendis house

8: Recreation

9: Delivery

10: Other

1: Intermediate stop
2: Final destination

1: Car

2: Van

3: Bicycle

4: School Bus
5: Motorcycle
6: Truck

7: Walk

8: Public Bus
9: Taxicab

10: Other

: Driver
: Passenger

BN =

1 1-95

US1

: Turnpike

:SR AIA

: SR 60

:SR 512

:SR 713

:SR70

: Prima Vista Blvd.
10: SR 76

VOO IAUND W -

Source: Regional Research Associates, Inc.
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Appendix D

Multiple Classification Analysis




ANOVA - MULTIPLE CLASSIFICATION ANALYSIS*
TC2 TRIP RATES

A 2-way analysis of variance and associated multiple
classification analysis was performed on the trip log data
obtained from the Treasure Coast Travel Characteristics Study.
The two way classification was persons per dwelling unit and
number of vehicles per dwelling unit.

Trips were classified as home based work, home based
shopping, home based recreational, home based other, home based
total (the sum of the four home based trips), and non home based.

The analysis of variance was performed separately for single
family versus multi-family dwelling units. The following tables
resents the statistical inference results:

Single Family

_F_ Significance

HBW Main Effects 18.002 .000
Persons / D.U. 9.749 .000

Vehicles / D.U. 14.043 .000

2-way interactions 1.607 .171

F Significance

HBS Main Effects 1.814 .095
Persons / D.U. 2.580 .037

Vehicles / D.U. 1.499 .224

2-way interactions .543 .704

_F Significance

HBR Main Effects 4.683 .000
Persons / D.U. 4.155 .003

Vehicles / D.U. 3.122 . 045

2-way interactions .685 .602

F Significance

HBO Main Effects 19.979 .000
Persons / D.U. 23.552 .000
Vehicles / D.U. 2.132 .120
2-way interactions 1.250 .289
(]
. _F Significance
HBTOT Main Effects 38.629 .000
Persons / D.U. 35.097 .000
D-1
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Vehicles / D.U. 9.938 .000

2~-way interactions 1.677 .154

D Significance
NHB Main Effects 19.003 .000
Persons / D.U. 15.403 .000
Vehicles / D.U. 10.515 .000
2-way interactions .857 .490

Multi-Family

F Significance
HBW Main Effects 13.523 .000
: Persons / D.U. 14.525 .000
Vehicles / D.U. 3.750 .054
2-way interactions .304 .738

D Significance

HBS Main Effects .922 .468
Persons / D.U. .913 .458
Vehicles / D.U. .286 .593

2-way interactions 3.996 .020
r_ Significance

HBR Main Effects 2.945 .014
Persons / D.U. .944 .440
Vehicles / D.U. 9.591 .002

2-way interactions .515 .598
F Significance

HBO Main Effects 1.360 .241
Persons / D.U. 1.255 .290
Vehicles / D.U. .835 .362

2-way interactions .315 .730

F Significance

HBTOT Main Effects 6.435 .000
Persons / D.U. 2.175 .074
Vehicles / D.U. 13.324 .000

2-way interactions 1.290 .278

i Significance
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NHB Main Effects 5.884 .000

Persons / D.U. 5.453 .000
Vehicles / D.U. 6.648 .011
2-way interactions .061 .940

The results generally support the two way classification as
statistically significant and there is little evidence of
interaction effects between persons and vehicles per dwelling
unit.

The Multiple Classification Analysis was thus performed
using the unadjusted deviations. The following series of tables
presents the results. Note that negative values should be
interpreted as suggesting zero (0) trip rates in the underlying
data.
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} .
MULTIPLE CLASSIFICATION ANALYSIS - HOME BASED WORK

Grand Mean - Single Family 0.994

Unadjusted Deviation for Persons per Dwelling Unit

Persons / D.U. 1 2 3 4 5+
Adjustment -0.64 -0.13 0.49 1.26 1.67
Unadjusted Deviation for Vehicles per Dwelling Unit

Vehicles / D.U. 0 1 2+

Adjustment -0.99 -0.66 0.36

Trip Rates for Single Family - Home Based Work
Autos / Persons per Dwelling Unit

D.U. 1 2 3 4 5+
Resident 0 -0.636. -~0.126 0.494 1.264 1.674
Single 1 -0.306 0.204 0.824 1.594 2.004
Family 2+ 0.714 1.224 1.844 2.614 3.024
Grand Mean - Multi-Family 0.216
Unadjusted Deviation for Persons per Dwelling Unit
Persons / D.U. 1l 2 3 4 5+
ldjustment 0 -0.07 1.78 1.78 3.78
Unadjusted Deviation for Vehicles per Dwelling Unit
Vehicles / D.U. 0 1l 2+
Adjustment -0.07 0.26

Trip Rates for Multi-Family - Home Based Work
Autos / Persons per Dwelling Unit

D.U. 1l 2 3 4 5+
Resident 0 0.216 0.146 1.996 1.996 3.996
Multi- 1 0.146 0.076 1.926 1.926 3.926
Family 2+ 0.476 0.406 2.256 2.256 4.256
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MULTIPLE CLASSIFICATION ANALYSIS - HOME BASED SHOPPING

Grand Mean - Single Family 0.928

Unadjusted Deviation for Persons per Dwelling Unit

Persons / D.U. 1 2 3 4 5+
Adjustment -0.25 0.03 0.26 -0.07 ~-0.26
Unadjusted Deviation for Vehicles per Dwelling Unit

Vehicles / D.U. 0 1 2+

Adjustment -0.43 0.01 0

Trip Rates for Single Family - Home Based Shopping
Autos / Persons per Dwelling Unit

D.U. 1 2 3 4 5+
Resident 0 0.248 0.528 0.758 0.428 0.238
Single 1 0.688 0.968 1.198 0.868 0.678
Family 2+ 0.678 0.958 1.188 0.858 0.668
Grand Mean - Multi-Family 1.026
Unadjusted Deviation for Persons per Dwelling Unit
Persons / D.U. 1 2 3 4 5+
Adjustment -0.24 0.12 -0.03 -0.03 -1.03
Unadjusted Deviation for Vehicles per Dwelling Unit
Vehicles / D.U. 0 1l 2+
Adjustment -0.05 0.16

Trip Rates for Multi-Family - Home Based Shopping
Autos / Persons per Dwelling Unit

D.U. 1 2 3 4 5+
Resident 0 0.786 1.146 0.996 0.996 -0.004
Multi- 1l 0.736 1.096 0.946 0.946 -0.054
Family 2+ 0.946 1.306 1.156 1.156 0.156
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! :
MULTIPLE CLASSIFICATION ANALYSIS - HOME BASED RECREATION

Grand Mean - Single Family 0.63

Unadjusted Deviation for Persons per Dwelling Unit

Persons / D.U. 1 2 3 4 5+
Adjustment -0.23 0.01 -0.07 0.18 1.48
Unadjusted Deviation for Vehicles per Dwelling Unit

Vehicles / D.U. 0 1 2+

Adjustment 0.12 -0.23 0.12

Trip Rates for Single Family -~ Home Based Recreation
Autos / Persons per Dwelling Unit

D.U. 1 2 3 4 5+
Resident 0 0.52 0.76 0.68 0.93 2.23
Single 1 0.17 0.41 0.33 0.58 1.88
Family 2+ 0.52 0.76 0.68 0.93 2.23
Grand Mean - Multi-Family 0.547
Unadjusted Deviation for Persons per Dwelling Unit
Persons / D.U. 1 2 3 4 5+
%djustment -0.21 0.12 -0.55 -0.55 -0.55
Unadjusted Deviation for Vehicles per Dwelling Unit
Vehicles / D.U. 0 1 2+
Adjustment -0.14 0.48

Trip Rates for Multi-Family - Home Based Recreation
Autos / Persons per Dwelling Unit

D.U. 1l 2 3 4 5+
Resident -0 0.337 0.667 -0.003 -0.003 -0.003
Multi- 1l 0.197 . 0.527 -0.143 -0.143 =-0.143
Family 2+ 0.817 1.147 0.477 0.477 0.477
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MULTIPLE CLASSIFICATION ANALYSIS - HOME BASED OTHER

Grand Mean - Single Family 1.795

Unadjusted Deviation for Persons per Dwelling Unit

Persons / D.U. 1 2 3 4 5+
Adjustment -0.9 -0.22 0.55 1.87 4.09
Unadjusted Deviation for Vehicles per Dwelling Unit

Vehicles / D.U. o] 1 2+

Adjustment -1.55 -0.53 0.3

Trip Rates for Single Family - Home Based Other
Autos / Persons per Dwelling Unit

D.U. 1 2 3 4 5+
Resident 0 -0.655 0.025 0.795 - 2.115 4.335
Single 1 0.365 1.045 1.815 3.135 5.355
Family 2+ 1.195 1.875 2.645 3.965 6.185
Grand Mean - Multi-Family 1.468
Unadjusted Deviation for Persons per Dwelling Unit
Persons / D.U. 1 2 3 4 5+
Adjustment -0.07 o] -0.47 1.53 3.53
Unadjusted Deviation for Vehicles per Dwelling Unit
Vehicles / D.U. 0 1 2+
Adjustment -0.08 0.29

Trip Rates for Multi-Family - Home Based Other
Autos / Persons per Dwelling Unit

D.U. 1l 2 3 4 5+
Resident 0 1.398 l1.468 0.998 2.998 4.998
Multi- 1l 1.318 l1.388 0.918 2.918 4.918
Family 2+ l1.688 1.758 1.288 3.288 5.288
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'MULTIPLE CLASSIFICATION ANALYSIS - HOME BASED TOTAL (HBW+HBS+HBR+HBO)

Grand Mean - Single Family 4.347

Unadjusted Deviation for Persons per Dwelling Unit

Persons / D.U. 1 2 3 4 5+
Adjustment -2.01 -0.31 1.23 3.24 6.99
Unadjusted Deviation for Vehicles per Dwelling Unit

Vehicles / D.U. 0 1 2+

Adjustment -2.85 -1.4 0.78

Trip Rates for Single Family - Home Based Total
Autos / Persons per Dwelling Unit

D.U. 1 2 3 4 5+
Resident 0 -0.513 1.187 2.727 4.737 8.487
Single 1 0.937 2.637 4.177 6.187 9.937
Family 2+ 3.117 4.817 6.357 8.367 12.117
Grand Mean - Multi-Family 3.258
Unadjusted Deviation for Persons per Dwelling Unit
Persons / D.U. 1 2 3 4 5+
‘Adjustment -0.52 0.17 0.74 2.74 5.74
|
Unadjusted Deviation for Vehicles per Dwelling Unit
Vehicles / D.U. 0 1l 2+
Adjustment ~0.34 1.19

Trip Rates for Multi-Family - Home Based Total
Autos / Persons per Dwelling Unit

D.U. 1 2 3 4 5+
Resident 0 2.738 3.428 3.998 5.998 8.998
Multi- 1l 2.398 3.088 3.658 5.658 8.658
Family 2+ 3.928 4.618 5.188 7.188 10.188

%
|
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'MULTIPLE CLASSIFICATION ANALYSIS - NON HOME BASED

Grand Mean - Single Family 2.477

Unadjusted Deviation for Persons per Dwelling Unit

Persons / D.U. 1 2 3 4 5+
Adjustment -0.93 =-0.47 1.12 2.8 4.86
Unadjusted Deviation for Vehicles per Dwelling Unit

Vehicles / D.U. 0 1 2+

Adjustment -2.23 -1.2 0.67

Trip Rates for Single Family - Non Home Based
Autos / Persons per Dwelling Unit

D.U. 1 2 3 4 5+
Resident 0 -0.683 -0.223 1.367 3.047 5.107
Single 1 0.347 0.807 2.397 4.077 6.137
Family 2+ 2.217 2.677 4.267 5.947 8.007
Grand Mean - Multi-Family 1.221
Unadjusted Deviation for Persons per Dwelling Unit
Persons / D.U. 1 2 3 4 5+
Adjustment 0.03 -0.05 -1.22 7.78 -1.22
Unadjusted Deviation for Vehicles per Dwelling Unit
Vehicles / D.U. 0 1 2+
Adjustment -0.18 0.64

Trip Rates for Multi-Family - Non Home Based
Autos / Persons per Dwelling Unit

D.U. 1l 2 3 4 5+
Resident 0 1.251 1.171 0.001 9.001 0.001
Multi- 1l 1.071 0.991 -0.179 8.821 -0.179
Family 2+ l1.891 1.811 0.641 9.641 0.641
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