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ABSTRACT 

. 
This report presents the results of both park-and-ride user and non-user 

surveys performed in Dallas and Garland, Texas. In addition to obtaining 

socieoconomic and demographic information, the surveys were designed to: 1) 

identify the features of the existing park-and-ride service that are most 

important in generating ridership; and 2) identify what additional features 

could be added to the existing service and be most effective in increasing 

ridership. The findings should be of value in both planning and operating 

park-and-ride facilities. 

Key Words: Park-and-Ride, Transit, Terminal Oesign, Mass Transportation, Bus 
Rapid Transit 

; i; 



SUMMARY 

Park-and-ride is an effective means of aggregating transit patronage in 

Texas cities. Many new lots are being developed, and guidelines are needed 

for planning and operating those lots. Surveys, both of users and non-users, 

were performed in Dallas and Garland to develop those guidelines; a primary 

intent of those surveys was to: 1) identify those features of existing park­

and-ride service that were most important to users in deciding to use the 

park-and-ride service; and 2) identify the additional features that would need 

to be added to the existing service to attract the greatest number of new 

users. Three park-and-ride 1 ots were surveyed; priority treatment for buses 

is not available from those lots. 

The existing park-and-ride operations are serving 8% to 21% of the total 

market. Of those not using the service, about half feel they need a car 

available during the day, while about a third have tried using park-and-ride 

and are no longer using that service. 

Money savings are the prime reasons for using the service. The 11 typical 11 

park-and-ride patron is paying a 15-minute time penalty per trip to save 60¢. 

High parking costs must exist to generate that type of dollar savings. 

Frequent and reliable bus service plus the availability of park-and-ride lots 

close to the home with good access are considered as being extremely important 

by the users. 

The non-user group is much more time sensitive than is the user group. 

In order to generate additional ridership, the most effective improvement 

would appear to be provision of priority treatment designed to provide travel 

time savings for the park-and-ride patron. 
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IMPLEMENTATION STATEMENT 

The thrust of this project has been to assist the State Department of 

Highways and Public Transportation in planning and implementing improvements 

for high-occupancy vehicles. Park-and-ride facilities are a major component 

of most of these improvements. 

Numerous park-and-ride facilities are being constructed in the state, and 

the Department is participating in the planning and financing of many of those 

facilities. The information presented in the report should be of use in 

maximizing the cost-effectiveness of the park-and-ride improvements. 

Disclaimer 

The contents of this report reflect the views of the authors who are 

responsible for the opinions, findings, and conclusions presented herein. The 

contents do not necessarily reflect the official views or policies of the 

Federal Highway Admi ni strati on. This report does not constitute a standard, 

specification, or regulation. 
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INTRODUCTION 

Park-and-ride has proven to be a popular and effective means of aggregat­

ing transit demand from the low-density residential development that charac­

terizes Texas cities. At least six Texas cities presently provide park-and-

ride service. 

Most previous park-and-ride studies have concentrated on identifying user 

characteristics. Extensive data describing user characteri sties such as age, 

income, trip purpose, trip frequency, previous mode of travel, etc., have been 

collected for park-and-ride operations both in the United States and, more 

specifically, in Texas (Research Reports 205-2 and 205-3). Other efforts have 

been made to calibrate urban transportation planning models to provide esti­

mates of park-and-ride demand (!_,£_)*; such models are difficult to use and do 

not necessarily provide accurate demand estimates. In addition, none of these 

models are oriented to using data that are generally available in Texas. 

As a result, in regard to park-and-ride operations in Texas cities, the 

following two major areas of concern have not been fully addressed. 

• Facility planning and operation. Given the fact that funding 
1 imitations exist, in laying out and operating a park-and-ride 
facility, what features of the layout and design are most 
important and which are least important? 

• Demand estimation. Park-and-ride lots are rapidly being developed 
in Texas. A demand estimation approach that utilizes data that 
are routinely available in Texas is needed; the initial step in 
this procedure is to identify the variables that are most 
important to consider in demand estimation. A 1 iterature review 
(Research Report 205-2) has identified in excess of 40 variables 
that have been hypothesized as being .. important .. concerns in park­
and-ride utilization. 

*Denotes number of reference listed at end of report. 

1 



User and Non-User Surveys 

This particular research effort was geared toward de vel oping information 

that could be used to address the issues of concern previously identified. 

Two separate surveys, a park-and-ride user and a non-user survey, were per-

formed. The survey instruments are included in Appendix A, and the statisti-

cal sampling analysis is included in Appendix B. 

Although a number of issues were addressed in these surveys, they were 

designed primarily to identify the following. 

• User Survey. What features of the existing park-and-ride service 
were most important to the user in making the decision to utilize 
park-and- ride? 

• Non-User Survey. For those individuals that live in the area 
served by the park-and-ride lot and work in the area served by 
the bus operation, what additional features would need to be 
incorporated into the park-and-ride service to cause the non-users 
to choose to use park-and-ride? 

The surveys were undertaken in Dallas and Garland, Texas (Figure 1). 

These locations were selected primarily because three relatively large park-

and-ride lots serve the area and have been in operation for several years. A 

stable, relatively high level-of-service is provided. 

User Survey 

A detailed description of the user survey is included in Appendix B. The 

survey was performed at three lots, two in Garland and one in Dallas (Table 

1). Bus service is provided from those lots to downtown Dallas. Approximate­

ly 30% of the buses serving those lots were surveyed and, for each bus survey-

ed, a 100% sample was taken. 

completed. 

Approximately 420 survey instruments were 
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Dallas North 
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Figure 1: 
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~Garland 
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Location of Park-and-Ride Lots Surveyed 
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Table 1: Characteristics of the Park-and-Ride Lots 
Surveyed In the User Survey 

Park-and-Ride Lot 

Park-and-RIde Dallas North Gar land 
Characteristic Central North 

Parking Spaces 356 312 

Da I I y Patronage 
(Each DIrect ion) 545 360 

Headways, Peak Hour 10 min. 10 min. 

Daily Bus Trips To 
Da lias CBJ 21 37 

One-Way Farel $0.95 $1.00 

Avg. Schedule Speed 18 mph 22 mph 

lfares have Increased since the survey was performed 

Source: Dallas Transit System 

Non-User Survey 

Gar land 
South 

315 

440 

7 min. 

20 

$1.00 

22 mph 

A detailed description of the non-user survey is included in Appendix B. 

For each of the three lots described in Table 1, an estimate of the 

geographical area served by that lot was made using information from Research 

Reports 205-2 and 205-3. An address listing was obtained for those areas, and 

a random sample of addresses was selected. A total of approximately 2700 

addresses was selected. An initial mail-out was performed, and two 
11 follow-ups 11 were also performed to increase the sample size to a satisfactory 

level. After the initial mail-out and two follow-up mail-outs, approximately 

1720 responses were obtained (Table 2). 

The remainder of this report consists of three major sections. The fol­

lowing section presents selected general characteristics of both the user and 

non-user surveys. The second technical section identifies the factors that 
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Table 2: Summary of Non-User Surveys Mailed to Households In 
the Dallas and Garland Park-and-Ride Lot Market Areas 

Total Surveys Total Households with at 
Park-and-Ride Lot Mailed to Surveys Least One Person 

Market Area Households Returned Employed In 
Downtown Dallasl 

Garland North and 
Garland South 1,810 1146 (63.3%> 132 ( 11.5%> 

Dallas North Central 884 573 (64.8%> 118 (20.6%> 

Total 2,694 1719 (63.8%> 250 (14.5%) 

lThe percentage value shown Is the percent of the total household surveys returned that 
Indicated that at least one household member was employed In downtown Oaf las 

appear to be most important in influencing modal choice. The final section 

presents the major study conclusions. Following the conclusion section, two 

Appendices are included that describe the survey procedures and techniques in 

more deta i1 . 
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USERS AND NON-USERS, GENERAL CHARACTERISTICS 

In addition to attempting to identify the aspects of park-and-ride ser­

vice that were most important in generating ridership, the survey instruments 

used (Appendix A) obtained considerable additional information relating to 

park-and-ride service and the users of that service. A summary of some of the 

more pertinent data, as well as some of the possible implications associated 

with those data, are presented in this section. 

Personal Characteristics 

To obtain a profile of both users and non-users, questions were asked 

concerning age, sex, education, and occupation. Non-users, as referred to in 

this report, are eligible users (i.e., reside in an area served by a park-and­

ride lot and work in the area served by the park-and-ride buses) who are not 

using the system. This information is summarized below. 

On both the user and non-user surveys, the question "What is your age?" 

was asked. The responses to this question are summarized in Figure 2. 

In terms of age, there are major differences between users and non-users. 

It is apparent that the younger population is more receptive to park-and-ride 

service. The median age of users is approximately 34 years, while the median 

age of non-users is approximately 39 years. 

Sex 

Both surveys asked the question "What is your sex?" Table 3 summarizes 

the responses to that question. 

7 
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Figure 2: Cumulative Frequency Distribution, Age of Users and Non-Users 

T8ble 3: Sex of Users 8nd Non-Users, Percentage 

Sex Users Cn=408) Non-Users Cn=201) 

M8le 42% 10% 

Female 58% 30% 

The data suggest that park-and-ride service is rruch more attractive to the 

female population, with 58% of the users being female. Of the non-users, only 

30% are female. The predominant use of park-and-ride by women is in agreement 

with data collected in Dallas in 1974 (Research Report 205-2). While, based 

on the non-user survey, the overwhelming majority of the downtown work force 

waul d appear to be male, the 1 arge majority of park-and-ride patrons are 

female. 
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Education 

Both surveys asked the question 11 What is the last year of school you 

completed?.. Responses to that question are shown in Figure 3. 

High Graduate 
I• School'"',. Colleg!i I• School'"' 

100 

- B5th Percentil;-J---- -: e---
80 "' 

QJ 
0'\ 

"' ~ 60 
QJ 
u .... 
QJ 
0.. 

QJ 

> 
..... 
"' 40 
:::l 
E 
:::l 
u 

20 

0 

-------.---
50th Percentile__,. · 

Non-User 
Survey ( n= 218) 

User Survey 
(n=371) 

5 10 

t::. User Survey 
o Non-User Survey 

15 20 

last Year of School Completed 

Figure 3: Cumulative Frequency Distribution, Education of Users 
and Non-Users 

It is evident that downtown employees are an educated group; over 75% 

have some college education and over 18% have attended graduate school. There 

are only minor differences between the education of the users and the 

non-users. 
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Occupation 

In both surveys, the question 11 What is your occupation, in as specific 

tenns as possible? (Also, please specify if retired, unemployed, student, or 

housewife) .. was asked. The responses to these questions were grouped into 13 

categories; the results are summarized in Table 4. 

Table 4: Occupation of Users and Non-Users, Percentage 

Users (n=396) Non-Users (n=194) 

Occupation Percent Percent 

Unemployed o.o o.o 
Housewife 0.5 o.o 
Student 2.5 4.1 
Retired 1.0 o.o 
Private Household 

Workers o.o o.o 
Laborers o.8 0.5 
Operatives 1.5 2.1 
Service Workers 1.3 2.5 
Craftsmen 1.5 4.2 
Clerical 39.6 15.4 
Sales 4.3 12.4 
Managerial 18.7 29.9 
Professional 28.3 28.9 

Of the users, the highest percentage is clerical which also explains the 

high utilization of park-and-ride by females. The combination of clerical, 

managerial and professional accounts for 86.6% of total users. While profes-

sional and managerial also predominate the non-user survey results, a much 

lower clerical percentage occurs. 

Transportation Characteristics 

To better understand past and present travel patterns, a series of ques-

tions was asked. These questions addressed previous mode of travel (users) 

10 



and mode of travel (non-users), mode of arrival at the park-and-ride lot, how 

long park-and-ride service has been used, and general satisfaction with fare 

and service levels. 

Mode of Travel 

On the user survey, 11 Before you began using the park-and-ride service, 

how did you normally make this trip? 11 was asked. The non-users were asked 

11 How do you normally get to work downtown?" The responses to these questions 

are summarized in Table 5. 

Table 5: Mode of Travel to Downtown (previous mode for Users, present 
mode for Non-Users), Percentage 

Mode Users (n=416) Non-Users (n=207) 

Drove Self 50% 69% 

Carpooi/Vanpool 11% 25% 

Regular Route Bus 11% 4% 

Old Not Make Trip 25% -
Other ---.2! 2 

Total 100% 100% 

In general, the user results are not surprising and substantiate other 

data published in Research Report 205-2. However, the high percentage of 

users responding that they did not previously make the trip is, perhaps, 

higher than expected; although a latent demand would be expected to exist, the 

1 a tent demand would not be expected to represent 25% of the trips served by 

the park-and-ride operation. 

The non-user surveys results are not unexpected. The percentages noted 

from that survey are not out of 1 i ne with other count data that have been 

tabulated in the state. 
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Part of the explanation for the high user response to the 11 did not previ­

ously make the trip 11 option would appear to lie in the answer to the question 

11 How long have you lived at your present address?.. The results to that ques­

tion, shown in Figure 4, suggest that half the users have lived at their pres-

ent address for less than 2 years. An interpretation of this could be that a 

number of users began using park-and-ride immediately upon locating at their 

current address; this might be further interpreted to suggest that, at least 

for a portion of the population, availability of a good transit service is a 

factor in residential location decisions. Major differences exist between 

users and non-users regarding years of residing at the present address. Of 

the non-users, over 50% have 1 ived at the present address for more than 5 

years. 

100 
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------ _\__ _______ _ 
50th Percentile 

Years at Present Address 

Figure 4: Cumulative Frequency Distribution, Length of Time at 
Present Address for Park-and-Ride Users and Non-Users 
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Mode of Arrival at Park-and-Ride Lot 

On the user survey, 11 How did you arrive at the park-and-ride lot this 

morning? .. was asked. Responses are shown in Table 6. 

Table 6: Mode of Arrival at the Park-and-Ride Lot, n=420 

Arr Iva I Mode Percentage 

Drove Alone 66% 

Rode With Someone Who 
Also Uses Park-and-Ride 9% 

Dropped Off By Someone 20% 

Motorcycle 0% 

Bicycle 1% 

Other ...iL 

Total 100% 

This table also confirms data reported in previous studies. The kiss-

and-ride percentage is in agreement with that reported in Research Report 

205-3. The average number of patrons per arriving vehicle, approximately 1.1, 

also agrees with values used in the development of design guidelines presented 

in Research Report 205-3. 

Length of Using Park-and-Ride Service 

On the user survey, the question 11 How long have you used the park-and-

ride service? .. was posed. The responses to that question are displayed in 

Figure 5. The Dallas lot has been in operation (although not at the same 

location) since early 1974, while the Garland lots opened in late 1975. 
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Figure 5: Cumulative Frequency Distribution, Length of 
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Overview, Personal and Transportation Characteristics 

In terms of some characteristics, such as education, users and non-users 

of park-and-ride service are highly similar. In terms of other factors, such 

as sex and years of residing at the respondent's present address, marked dif­

ferences occur. The overall responses of both users and non-users are sum-

marized in Table 7. 
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Table 7: Overview of Selected Personal and Transportation Characteristics, 
Users and Non-Users 

Characteristic Users Non-Users 

Age (years) 
50th Percent II e 34 39 

85th Percent lie 48 55 

Sex 
Male 42% 70% 

Female 58% 30% 

Years of Education 
50th Percentile 14 15 

85th Percent! le 17 17 

Occupation 
Clerical 40% 15% 

Managerial 19% 30% 

Professional 28% 29% 

Mode of Trave I To Downtownl 
Drove Self 50% 69% 

Carpooi/Vanpool 11% 25% 

Regular Route Bus 11% 4% 

Did Not Make Trip 25% -
Other 3% 2 

Length of Time at Present Address (years) 
50th Percent! le 1. 75 5.5 

85th Percent lie 7.5 16.0 

lThls Is the previous mode of travel for park-and-ride users and the current 
mode of travel for the non-users. 
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FACTORS INFLUENCING MODAL SPLIT 

This section is divided into three major parts. The first identifies the 

actual modal split occurring at the study lots. The second presents some gen-

eral attitudes, both user and non-user, concerning the use of park-and-ride. 

The third part documents the specific park-and-ride service elements that are 

most important to users and are perceived to be most important by non-users. 

Existing Modal Split 

The home mail-out survey provides the best indication of modal split for 

park-and-ride facilities in Texas. This information is summarized in Table 8. 

Table 8: Percentage of Eligible Users Riding Park-and-Ride, 
Dallas North Central and Ga"rland Lots 

Total Total Households with at 
Park & Ride Lot Household Household Least One Member 

Surveys Surveys Employed In 
Mailed Returned 1 . Downtown Dallas2 

Garland North 
and 

Garland South 1,810 1,146 (63.3%> 132 (11.5%) 

Dallas North 
Central 884 573 (64.8%> 118 (20.6%) 

Total 2,694 1, 719 (63. 8%) 250 ( 14.5%> 

!Percentage value Is the return rate for tHe entire survey. 

Households with at 
Least One Member 

Using Park-and-Ride 
To Downtown Dallas 3,4 

28 (21.2%> 

9 ( 7. 7%> 

37 ( 14. 8%> 

2Percentage value Is the percent of returned surveys that Indicated at least one household 
member working In downtown Oaf las. 
3percentage value Is the percentage of households with a member employed In the Oaf las CBD that 
are already using park-and-ride service. 
4cautlon must be used In comparing the modal split values for the Garland and Dallas lots. 
Since the general market areas were known from previous surveys, a very high proportion of 
mall-out surveys for Garland were sent within 3 miles of the lot (Appendix 8). For North 
Central, the primary mall lng area extended a much greater distance from the lot. 
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The modal split values, particularly for the Garland lots, are surpris- ••. 

ingly high; over 21% of the trips to downtown Dallas that originate in the 

market area of the Garland park-and-ride 1 ots are being served by that park-

and-ride service without provision of any priority treatment measures. With-

out considerable additional evaluation, the modal split differences between 

Dallas North Central and the Garland lots are difficult to accurately explain. 

However, the following differences do exist which make it seem reasonable that 

Garland would have a higher modal split. 

t Garland has two lots which offer a better areawide coverage. 

t Access to the Garland lots is much superior to the current access 
to the Dallas North Central lot. 

t The Garland lots are located a greater distance from downtown 
Dallas, and those lots also have midday bus service. 

t The survey procedure influences the results. A higher percentage 
of total home mail-outs in the Garland area were sent within 3 
miles of the lot (refer to Appendix B). 

More detailed evaluation of this information will be pursued as part of 

future project work. However, the data indicate that, with no provision of 

priority treatment, park-and-ride operations can serve 8% to 21% of the trips 

to the downtown that originate within the market area of the park-and-ride 

operation. 

General Attitudes 

Both surveys asked certain questions designed to identify attitudes con-

cerning the existing service as well as transit improvements in general. The 

responses to those questions provide certain insights regarding the public's 

perception of mass transportation services. 
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Satisfaction with Existing Service, Attitudes Regarding Fare 

Questions were asked concerning satisfaction with the service provided 

(user survey) and attitudes pertaining to the fare levels (user and non-user 

surveys). These responses are shown in Table 9. The results indicate that, 

for those using the park-and-ride service, a high-level of satisfaction with 

the service exists. However, this is not too surprising since, if one were 

highly unsatisfied with the service, that individual would probably not be 

using park-and-ride. Nevertheless, modal splits in excess of 21% are being 

attained in Garland, representing a substantial number of satisfied users. 

Table 9: Satisfaction With Service Provided and Fares, 
User and Non-User Surveys, Percentage 

Service/Fare Choices User 
Survey 

Satisfaction With Overall 
Park-and-Ride Service (n=410) 

Very Satisfactory 15% 

Satisfactory 46 

Neutral 10 

Unsatisfactory 21 

Very Unsatisfactory 8 -
Total 100% 

Which Fare/Service Option 
Would You Prefer (n=407) 

A Lower Fare With Less 
Frequent Service 8% 

The Same Fare as Now With 
the Same Service 76 

A Higher Fare With More 
Frequent Service 16 --

Total 100% 
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Non-User 
Survey 

-
-

-
-
--

-

(n=168) 

17% 

41 

42 --
100% 



Present fare/service relationships appear to be attractive to users. A strong 

preference for more frequent service, accompanied by higher fares, was 

expressed by the non-user group. 

Thus, park-and-ride operations can serve large volumes of users and serve 

those users in a manner generally satisfactory to the user. 

Non-User Survey 

A series of attitudinal and extent of general knowledge questions were 

posed in the non-user survey; these were designed primarily to identify non­

user attitudes toward mass transportation in general as well as the possible 

willingness of those individuals to choose to ride transit (Table 10}. Most 

of the responses were neutral or positive (i.e., an average response of 

approximately 3.0 or higher}. However, to some extent the fact that non-users 

are not expressing negative attitudes concerning transit might be viewed as 

encouraging to transit operators and planners. 

Table 10: General Attitudes of Non-Users Concerning Mass Transportation 
and Personal Use of Mass Transportation (n=197) 

Statement Relating to Transportation Rat lngl 

I I II always dIs I Ike the Idea of riding buses no matter how much 
the service Is Improved 2.57 

Travel lng by bus Is so much more relaxing than driving 3.40 

More tax money should be spent on improving mass transit for 
the North Central Expressway 3.93 

Bus riding will be more attractive as auto congestion and 
gasoline and parking costs Increase 4.33 

lThe statements were rated on a scale of 1 to 5, a 1 meaning strongly disagree 
and a 5 meaning strongly agree. 
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There have been several recent indicators in the state that the citizenry 

of the major urban areas is interested in the development of viable transit 

systems. The information in Table 10 does not dispute that conclusion. 

From a marketing standpoint, it is desirable to ascertain whether the non­

users know enough about the service provided to use it if they choose to do 

so. Three questions addressed that issue (Table 11). 

Table 11: Knowledge of Non-Users Concerning the Avallablle 
Park-a'nd-Ride Service, Percentage 

Question 

Yes 

Have you ever used a park-and-ride service? (n=207) 35% 

Do you know enough about the park-and-ride service 
currently being provided along the North 
Central Expressway to confidently begin using It 
tomorrow? (n=200) 42 

Do you know the location of the park-and-ride 
lot nearest your home? (n=203) 80 

Response 

No Not sure 

65% -

48 10 

17 3 

The responses suggest that non-users do not have a high level of knowl-

edge concerning the service available. If efforts are to be made to gain 

additional ridership from the non-user group, some marketing efforts might be 

appropriate. Less than 45% of non-users feel they know enough about the park-

and-ride service to begin to confidently use that service. However, the fact 

that 35% of the non-users have at some time used park-and-ride suggests that a 

significant portion of that group was not satisfied with the service offered 

by park-and-ride. 
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Important Park-and-Ride Service Features 

A primary intent of this research effort was to: 1) identify those fea­

tures of the existing service that were most important to users in deciding to 

use the park-and-ride service; and 2) identify the additional features that 

would need to be added to the existing service to attract the greatest number 

of existing non-users to become park-and-ride patrons. This section of the 

report documents that phase of the research study. 

User Survey 

Questions were posed in two separate areas. The first area considered 

whether users saved time and/or money by using park-and-ride. The second area 

identified the features of the present park-and-ride service that were per­

ceived to be the most important by the users. 

Time/Money Savings 

Park-and-ride users were asked two questions: 11 DO you save time using 

the park-and-ride service rather than driving? .. and 11 DO you save money using 

the park-and-ride service rather than drivi ng? 11 Follow-up questions inquired 

as to the extent of time/money savings. These data are plotted in Figures 6 

and 7. Over 70% of the repondents (n=325) said they lost time by using park­

and-ride, while over 90% of the respondents (n=290) claimed to save money by 

using park- and-ride. 

These data indicate that, for current users, money savings are a very 

important reason for using park-and-ride, and that those individuals will 

accept a time penalty in order to gain a financial savings. Median values 

shown in Figures 6 and 7 suggest that a 11 typical 11 park-and-ride patron spends 

15 additional minutes to make a one-way trip in order to save $25 per month 

(or about $0.60 per one-way trip). 
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Figure 6: Cumulative Frequency Distribution, Time Lost Per 
One-Way Trip Using Park-and-Ride 

This indicates several things. A high downtown parking cost rust exist 

in order to generate the needed money savings; of course, the presence of a 

high CBD parking cost has implications concerning the intensity of downtown 

development, city size, and traffic congestion. It might also be expected 

that employer subsidies of downtown parking costs are a significant deterrent 

to utilization of park-and-ride, especially if corresponding subsidies of 

transit fares are not offered by the employer. In any event, travel time is 

not the important concern to current users of the park-and-ride service. 
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Note: Dollars saved per month divided by 44 yields approximate 
savings per one-way trip. 

Figure 7: Cumulative Frequency Distribution, Dollars Saved Per 
Month by Using Park-and-Ride 

ImpoPtant/UnimpoPtant FeatuPes of PaPk-and-Ride 

Little is known concerning cost-effective approaches to laying out and 

operating park-and-ride service. Recognizing that funding is limited and that 

not all features can be incorporated into all park-and-ride operations, this 

study attempted to identify those features of the existing service that were 

most important to the users in their decision to use the park-and-ride ser-

vice. In essence, an attempt was made to document those features of park-and­

ride that should be emphasized in the planning and operation and, similarly, 
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identify those features that can be de-emphasized in park-and-ride planning 

and operation. 

The survey included the following statement. "A number of different fac­

tors can be important in causing people to use the park-and-ride service. 

Please answer by circling the number which best explains how important the 

following features are to you in your decision to use park-and-ride." Fol-

lowing that statement, 19 park-and-ride features were listed; the user rated 

each feature on a scale of 1 (not important) to 5 (very important). 

survey results are summarized in Table 12. 

Table 12: Relative Importance of Various Park-and-Ride Features to Users 
of the Park-and-Ride Service (n is between 400 and 416) 

These 

Feature Overall 
Rating 1 

SignIficance 
Leve1 2 

Riding In a safe bus 
Frequent bus service during peak periods 
A reI I able bus schedule 
The rising cost of gasoline and automobile maintenance 
Having a park-and-ride lot close to your home 
Convenient access to the park-and-ride lot 

Having non-stop bus service to your destination downtown 
Always having a seat on the bus 
Not having to drive in traffic congestion 
The rising cost of downtown parking 
Security at the park-and-ride lot 
A bus stop close to your place of work 
Avoiding the stress associated with driving to and from 

work 

Having a terminal to wait in at the park-and-ride lot 
Being able to park close to the bus loading point 
Bus service being available during off-peak periods 
A bench/shelter at each bus stop downtown 
The bus travel time relative to auto travel time 
Riding in a new, modern bus 

4.66 
4.52 
4.49 
4.36 
4.35 
4.35 

4.32 
4.30 
4.30 
4.27 
4.24 
4.18 

4.06 

3.84 
3.80 
3.43 
2.91 
2.89 
2.85 

lEach feature was rated on a scale of 1 (not important) to 5 (very important). 
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2To assess statistically significant differences In the responses, a Duncan's multiple 
range test for variable rank was performed to identify significantly different means. 
The responses fel I Into the three general significance levels shown in the table. 
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Table 12 should provide some guidance in de vel oping more cost-effective 

park-and-ride facilities. It is of interest to note that 5 of the 6 most 

significant features are controlled by the transit planner and operator. An 

open ended question, 11 How could park-and-ride be best improved for you?, .. 

lent confirmation to the information shown in Table 12. Of all the responses 

to that question, frequent and rel i ab 1 e peak period bus service was 1 i sted 

four times more often than any other response. 

Thus, to best serve the present users, frequent and reliable bus service 

should be emphasized. The responses also suggest that, if the choice exists, 

provision of several 400-car lots may be superior to provision of a single 

1200-car lot (refer to Research Report 205-3 for other considerations involved 

in sizing park-and-ride lots) since lot location relative to home is an impor­

tant concern. 

It is also of interest to note some of the features perceived as being 

least important by the users. Several of those features -- such as off-peak 

period bus service, operation of new buses, and provision of downtown bus 

shelters -- are expensive to provide and have often been thought to be 

important. The Dallas and Garland survey data suggest that it might be more 

cost-effective to spend available dollars on other aspects of the 

park-and-ride service. 

Non-User Survey 

Data presented previously show that existing park-and-ride service is 

accommodating between 8% and 21% of the trips to the downtown; thus, non-users 

represent the overwhelming majority of the total market. However, those 

individuals who need to have their autos available to them during the work day 

are not primary candidates for using park-and-ride service. The data obtained 

in this survey indicate that approximarely 48% of the non-users at least feel 
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that they need a car available during the day (Table 13). As a result, the 

responses to the non-user survey are presented in the following three group­

ings: total sample; workday auto availability not required, and; workday auto 

availability required. 

Table 13: Need for an Auto for Work Purposes During the Workday 

Total Households Households Persons 

Park & Ride Lot Household With at With at Who Work 
Surveys Least One Least One In Downtown 
Returned! Member Member Da lias and 

Employed UsIng Park- Need Car 
In Downtown and-RIde to Our lng Day4 

Dallas2 Downtown 
Dallas3 

Garland North 
and 

Garland South 1,146 (63.3%> 132(11.5%> 28 (21.2%> 39 (37. 5%> 

Da I I as North 
Central 573 (64.8%> 118 (20.6%> 9 ( 7. 7%> 63 (57. 7%) 

Total 1,719 (63.8%> 250 ( 14. 5%> 37 (14.8%) 102 (47.8%> 

!Percentage value Is the return rate for the entire survey. 
2Percentage value Is the percent of returned surveys that Indicated at least one house­
hold member working In downtown Oal las. . 
3Percentage value Is the percent of households with a member employed In the Dallas CBD 
that are already using park-and-ride service. 
4The percentage shown Is the percent of persons who work In Dallas and do not use park­
and-ride who need their car during the day. 

If the park-and-ride service is already accommodating 21% of demand 

(value for Garland lots), of the 79% non-users, half of those need an auto 

during the day which makes them relatively poor candidates to be attracted to 

park-and-ride service; thus, approximately 37% of the total downtown work 
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force (50% of the non-users) appears to represent the best potential market 

for park-and-ride. 

ImpoPtant/UnimpoPtant FeatuPes of PaPk-and-Ride 

Current park-and-ride service has not attracted the non-user group. The 

question exists as to what additional features could be added to the current 

park-and-ride service to cause non-users to choose to become users of the ser­

vice. This was a major issue addressed in the non-user survey. 

The following statement was made on the non-user survey: 11 The following 

is a list of possible improvements which could be made to the existing park­

and-ride service. Please answer by circling the number which best explains 

how likely you would be to use park-and-ride if the following improvements 

were made ... A list of 29 possible improvements was provided; each improvement 

was rated on a scale of 1 (very unlikely) to 5 (very likely). The results are 

summarized in Table 14. 

Of the most significant responses shown in Table 14, the issue of paying 

to park at the lot is not relevant to most Texas park-and-ride operations 

since such a fee is not currently- assessed. The data suggest that a 11 free­

parking11 policy should be pursued. Gasoline price and availability, while not 

controlled by the transit operator and planner, will no doubt continue to make 

transit a more attractive alternative and, perhaps, make transit fares less of 

an issue. 

The responses suggest that provision of priority treatment is an action 

that the planner/operator can undertake which will, perhaps, attract the 

greatest number of non-users to the park-and-ride system; two of the top seven 

responses would be addressed by such an action. Priority measures are 

designed to reduce bus travel time, and it is apparent that the non-user group 

places a higher value on time than does the user group. 
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Table 14: Relative Importance of Various Improvements to Park-and-Ride Service 
In Generating Additional Ridership 

a Rating 
~------~--------~-------,----------~ 

Potential Improvement 

If you did not have to pay a fee to park your car at 
the lot 

If the bus trip took less time than an automobile trip 
It the bus fare were lower 
It gaso I I ne ava II ab I I I ty were to decrease 
If the buses stopped closer to your place of work 

downtown 
If the cost of gasoline were to Increase 
If there were special highway treatment for buses 

to reduce travel time 
It the park-and-ride bus service was operated alI day 

long 
If there was always a seat available 
It there was better security at the park-and-ride lot 
If there were bus shelters at the park-and-ride stop 

downtown 
If there were change making machines available for 

tare payment 
It waiting tor the bus was safer 
It a comfortable temperature was maintained Inside 

the buses 
If you did not have to waft more than 2 minutes for a 

bus during peak periods 
If the buses always arrived and departed at the 

scheduled time 
If auto access to and from the park-and-ride lot was 

more convenient 
If there were telephones at the waiting area 
If you could park your car closer to the bus loading 

point at the lot 
If there was more leg room, wider aisles, and more 

comfortable seats 
If the buses were newer and more modern 
If traffic congestion on the North Central Expressway 

became worse 
If the buses were safer to ride on than they are now 
If the park-and-ride Jot was more visible from the 

roadway 
If you had a better understanding of how the service 

Is operated 
It free newspapers/magazines were provided 
If free refreshments were provided 
If everyone on the bus had s lm I far backgrounds 
If the trip did not require slttlnQ next to stranQers 

Non-Users 
Not 

Needing 
Autol 

4.19 
4.00 
3.98 
3.87 

3.83 
3.81 

3.80 

3.69 
3.67 
3.59 

3.56 

3.56 
3.56 

3.49 

3.47 

3.35 

3.28 
3.23 

3.22 

3.21 
3.17 

3.16 
3.02 

2.96 

2.74 
2. 71 
2.69 
2.66 
2.58 

Total 
Non-User 

Sample 2 

3.53 
3.68 
3.48 
3.66 

3.45 
3.45 

3.48 

3.37 
3.29 
3.27 

3.27 

3.23 
3.21 

3.14 

3.19 

3.06 

3.11 
2.99 

3.01 

2.95 
2.97 

2.97 
2.84 

2. 71 

2.65 
2.61 
2.54 
2.50 
2.44 

Non-Users 
NeedIng 
Auto3 

3.10 
3.29 
2.92 
3.40 

3.03 
3.01 

3.07 

3.00 
2.90 
2.89 

2.93 

2.89 
2.83 

2.76 

2.86 

2.66 

2.89 
2.71 

2.77 

2.70 
2.73 

2. 71 
2.62 

2.42 

2.47 
2.50 
2.39 
2.33 
2.28 

Signif­
Icance 
Leve I If 

.... 
c: 
«< 
u 

c: 
01 

CD 
u 
c: 
tO 
u 

c: 
01 

VI 

CD .... 
tO 

"0 

E 
CD .... 
c: 

.... 
c: 

.... :3 
"'­«<-
CD -

....J c: 
01 

VI 

lThese are the Individuals who work downtown, do not use park-and-ride, and do not need an auto 
available during the workday. 
2T hIs co I umn represents the tot a I response to the· home rna If-out survey by peop I e who do not use 
eark-and-rlde. 
::n-hese are the Individuals who work downtown, do not use park-and-ride, but do need an auto 
available during the workday. 
'+To test statistically significant differences In the responses, a Duncan's multiple range test 
for variable rank was performed to Identify significantly different means. The responses fell 
Into the general significance levels shown In the table. 
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As was expressed in the user survey, it appears that existing buses are 

acceptable for park-and-ride service. Provision of newer buses, wider seats, 

more legroom, free newspapers and/or refreshments were all rated low as a 

means of attracting new park-and-ride patronage. 
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MA.JOR FINDINGS 

The park-and-ride surveys performed in Dallas and Garland provide 

insights into more cost-effective approaches for planning and operating park-

and-ride facilities. The existing service being provided in Dallas and 

Garland, which consists of three park-and-ride lots (two in Garland and one in 

Dallas) being served by a stable, reliable bus operation with no priority 

treatment for buses, is able to attract between 8% and 21% of the eligible 

market. Of the non-users, approximately 50% feel that they need a car 

avail ab 1 e to them during the workday, making them relatively poor candidates 

to be attracted to park-and-ride. 

Importance of Various Park-and-Ride Features 

A primary intent of the surveys was to: 1) identify those features of 

the existing park-and-ride service that were most important to users in 

deciding to use that service; and 2) identify the additional features that 

would need to be added to the existing service to attact the greatest number 

of current non-users to choose to become park-and-ride patrons. The relative 

importance of certain features to each of the survey groups is discussed in 

this section. 

Priority Treatment, Time/Money Savings 

A primary reason that current users have chosen to use the system is that 

a money savings results; over 90% of current users claim to save money by 

using park-and-ride, while over 70% of the respondents claimed to lose time by 

using park-and-ride; a typical one-way trip was envisioned to save 60¢ by 

paying a 15-minute time penalty. A high downtown parking cost is necessary to 
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generate these savings, but it is apparent that existing users value money 

savings more highly than time penalties. 

Such does not appear to be the case for non-users. In fact, provision of 

priority treatment for buses to bring about travel time savings appears to be 

the single most effective action that can be taken to generate additional 

park-and-ride patronage. This emphasizes a continued need to evaluate the 

potential for priority treatment along congested roadways in Texas. 

Bus Service 

Safe, frequent, and reliable peak period bus service are the most impor­

tant features of the park-and-ride service to current users of that service. 

Non- stop bus service from the park-and-ride lot to downtown was also felt to 

be important, as was having a seat available on the bus. Off-peak period bus 

service was considered to be unimportant. 

Off-peak bus service was rated somewhat higher as a means of attracting 

non-users (rated 8th out of 29). Frequency and reliability of service were 

considered to be less important to this group (rated 15th and 16th). However, 

bus travel time relative to auto travel time was rated as one of the most 

important potential improvements in generating new park-and-ride utilization. 

Having a seat available was viewed as being reasonably important. 

Bus Equipment 

In several instances in Texas, new equipment has been procured to serve 

park-and-ride operations. However, both users and non-users rated new, modern 

buses as being unimportant (rated 19th out of 19 in the user survey and 21st 

out of 29 in the non-user survey). As a means of attracting additional users, 
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the non-users viewed potential improvements such as roore comfortable seats, 

more legroom, free newspapers, magazines, and/or refreshments as being 

unimportant. 

Park-and-Ride Lot 

The users rated having a park-and-ride lot close to home and having con­

venient access to that park-and-ride lot as being very important in their 

decision to use the service. Security at the lot was viewed as fairly 

important. Having a terminal in which to wait and being able to park close to 

the bus loading area were considered relatively unimportant. 

Free parking at the lot was felt to be important by non-users as was lot 

security (rated 1st and lOth out of 29). Availability of change making 

machines, good auto access to the lot, and safety while waiting for the bus 

were ranked 12th, 17th, and 13th, respectively, by the non-users. Being able 

to park the car close to the bus loading point, having telephones in the 

waiting areas, and visibility of the park-and-ride lot were considered to be 

relatively unimportant attributes in terms of generating additional 

patronage. 

Downtown Park-and-Ride Bus Stops 

In making the decision to use park-and-ride, the proximity of the bus stop 

to the place of employment and having a bench/shelter available at the down­

town stop were not rated highly by users (12th and 17th out of 19). However, 

the non-users rated each of these considerations relatively highly (5th and 

11th out of 29) as being an effective means of generating additional 

ridership. 
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Gasoline Price and Availability 

Although this is a consideration over which the transit planner/operator 

has no control, it is apparently a major stimulus for generating park-and-ride 

usage. The user survey rated the rising cost of gasoline and auto maintenance 

as the fourth most important reason for using park-and-ride. 

The non-user survey suggests that gasoline price and availability will 

continue to develop park-and-ride patronage. A decrease in gasoline avail­

abi 1 i ty was rated as the fourth highest occurrence that could cause non-users 

to choose to ride park-and-ride; the cost of gasoline was given the sixth 

highest rating. 

Passenger Characteristics 

It has been hypothesized that some park-and-ride operations have not been 

successful because the lots have been located in areas that attracted rider­

ship from different socioeconomic groups; the unwillingness of people to ride 

in a bus with members of other socioeconomic groups was cited as a possible 

reason for unexpectedly low patronage. The Dallas and Garland survey results 

do not confirm this, however. Everyone on the bus having similar backgrounds, 

and not having to sit next to strangers were rated as the least important con­

siderations in a decision to use park-and-ride. 

Marketing 

Many of the non-users (35%) have already used park-and-ride. A large 

majority of those individuals (80%) know the location of the park-and-ride lot 

closest to their home, and over 40% of the non-users feel they know enough 

about the available park-and-ride service to begin to confidently use that 

service. Furthermore, of 29 possible improvements to park-and-ride that were 

rated by the non-users as to their importance in generating new patronage, 
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providing a better understanding of how the service is operated was ranked 

25th. 

Thus, it would appear that marketing, by itself, would not be a means of 

generating significant new ridership. Rather, any marketing effort might 

better be employed to complement implementation of some other improvement, 

such as priority treatment, to the park-and-ride service. 

Operational and Planning Guidelines 

The surveys suggest that park-and-ride can serve two groups. The first 

group chooses to use park-and-ride because it saves them rooney; this group 

will pay a time penalty in order to realize dollar savings. Obviously, a high 

downtown parking cost is necessary to generate the potential rooney savings. 

The data from the surveys indicate that, by catering the service to this 

group, modal splits of between 8% and 21% can be obtained. In orienting the 

service to this group, frequent and reliable peak-period bus service is, per­

haps, the roost important feature. Park-and-ride lots in close proximity to 

the residential trip end and with good access are also important. 

To attract non-users to the system, the most important improvements 

appear to be those that will generate travel time savings; this group is 

apparently much more time sensitive than are the current users of park-and­

ride service. This confirms that priority treatment can be expected to have 

an impact on modal split. 

Both users and non-users indicate that gasoline price and availability 

are significant factors in decisions to use transit. Thus, future increases 

in gasoline prices and uncertainty as to availability should serve as major 

factors in generating transit patronage. 
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APPENDICES 

1 Appendix A - Survey Instruments 

1 Appendix B - Survey Procedure 
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APPENDIX A 

SURVEY INSTRUMENTS 

Survey instruments were used for both the on-board and the home mail-out 

surveys. Due to slight differences in the services offered in Dallas and 

Garland {e.g., fare, parking cost, midday service, methods for paying fare}, 

the survey instruments, although similar, were not identical for the surveys. 

Four survey instruments are presented in this Appendix. They are pre-

sented in the following order. 

• User Survey, Dallas North Central Lot 

• User Survey, Garland Lots 

• Non-User Survey, Dallas North Central Area 

• Non-User Survey, Garland Area 
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CDALLAS) Park & Ride User Survey 
Undertaken by the Texas Transportation Institute, Texas A&M University 

in cooperation with the Texas State Department of Highways and Public Transportation 
and the U.S. Department of Transportation, Federal Highway Administration 

1. Before you began using the Park & Ride service, how did you normally make this trip? 
Drove self __ Regular route bus Other 

__ Carpool/vanpool Did not make trip 

2. How long have you used the Park & Ride service? 

3. How did you arrive at the Park & Ride lot this morning? 
Drove a 1 one __ Dropped off by someone 

Rode with someone who 
--also uses Park & Ride 

__ Motorcycle 

4. For the Park & Ride service, which would you prefer? 
__ A lower fare with less frequent bus service 

The same fare as now with the same bus service 
__ A higher fare with more frequent bus service 

__ Bicycle 

Other 

5. What is the highest one-way daily bus fare you would pay to make this trip? 

6. How did you pay your fare today? 
Cash __ Monthly pass Commuter card 

7. If a pass/card was used today, how was it acquired? 
Purchased from a DTS card outlet Purchased through my employer 

8. Do you save time using the Park & Ride service rather than driving? 
__ Yes 1 If "yes," how many minutes do you save one-way? minutes -------

No I If "no," how many minutes do you lose one-way? minutes -----
9. Do you save money using the Park & Ride service rather than driving? 

__ Yes 1 If "yes," how much do you save? $ per month 
__ No 1 If "no," how much do you lose? $ per month 

10. A number of different factors can be important in causing people 
to use the Park & Ride service. Please answer by circling the 
number which best eKplains how important the following features 
are to you in your decision to use Park & Ride. 

In your decision to use Park & Ride, how important is 

-= t:: 
& 
..! .. - "! 

1;; .. z 

-= -~ 
A 

.I 

i 
Not having to drive in heavy traffic congestion 
The rising cost of gasoline and automobile maintenance • o o o o o • 

The rising cost of parking downtown o o o • • • ••• 

Avoiding the stress associated with driving to and from work • 

• • • 1 2 3 4 5 

2 3 4 5 

1 2 3 4 5 

.12345 

(over) 
41 



<DALLAS) 

The bus travel time relative to auto travel time • 
A reliable bus schedule 

Having non-stop bus service to your destination downtown 
Frequent bus service during peak periods ••••••• 
Bus service being available during off-peak periods 
A bus stop close to your place of work downtown 
A bench/shelter at each bus stop downtown 
Riding in a new, modern bus 
Riding in a safe bus •••• 
Always having a seat on the bus •••• 
Having a Park & Ride lot close to your home 
Convenient access to the Park & Ride lot • 
Security at the Park & Ride lot 
Having a terminal to \'Jait in at the Park & Ride lot •••• 
Being able to park your car close to the bus loading point • 

-1: c: .. .. t:: -... 0 
0 .... .... .5 .5 '! - .... 
1S = 

== 
.. 

z: z: 

. 1 2 3 4 5 

• 1 2 3 4 5 

.12345 
• 1 2 3 4 5 

•• 12345 
• 1 2 3 4 5 

.12345 
• 1 2 3 4 5 

.12345 
• 1 2 3 4 5 

.12345 
• 1 2 3 4 5 

1 2 3 4 5 

• 1 2 3 4 5 

.12345 

11. How would you rate your satisfaction with the Park & Ride service overall? 
__ Very satisfactory 
__ Satisfactory 

Neutral 

12. How could Park & Ride be best improved for you? 

13. What is your age? 14. What is your sex? 

__ Unsatisfactory 
__ Very unsatisfactory 

Male Female 

15. What is your current occupation, in as specific terms as possible. (Also, please 
specify if retired, unemployed, student, or housewife.) 

16. What is is the last year of school you completed? 

17. In what city do you live? 

18. What is the street intersection nearest to your home? 

19. How long have you lived at your present address? ------------------------~years 

THANK YOU FOR YOUR COOPERATION. 
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<GARLAND) Park & Ride User Survey 
UndeTtaken by the Texas Transportation Institute, Texas A&M University 

in cooperation with the Texas State Department of Highways and PubZia Transportation 
and the U.S. Department of Transportation, Federal Highway Administration 

1. Before you began using the Park & Ride service. how did you normally make this trip? 
Drove se 1 f __ Regular route bus Other 

__ Carpoollvanpool Did not make trip 

2. How long have you used the Park & Ride service? 

3. How did you arrive at the Park & Ride lot this morning? 
Drove a 1 one __ Dropped off by someone 
Rode with someone who 

--also uses Park & Ride 
__ Motorcyc 1 e 

4. For the Park & Ride service, which would you prefer? 
__ A lower fare with less frequent bus service 

The same fare as now with the same bus service 
__ A higher fare with more frequent bus service 

__ Bicycle 

Other 

5. What is the highest one-way daily bus fare you would pay to make this trip? 

6. How did you pay your fare today? Cash Commuter card 

7. If a commuter card was used today. how was it acquired? 

Purchased from a DTS card outlet Purchased through my employer 

8. Do you save time using the Park & Ride service rather than driving? 
__ Yes I If "yes," how many minutes do you save one-way? minutes ____ ____.; 

No I If "no," how many minutes do you 1 ose one-way? minutes -----
9. Do you save money using the Park & Ride service rather than driving? 

1 o. 

__ Yes I If "yes," how much do you save? 
__ No I If "no," how much do you lose? 

$ ___________ per month 

$ per month 

A number of different factors can be important in causing people 
to use the Park & Ride service. Please answer by circling the 
number which best eKplains how important the following features 
are to you in your decision to use Park & Ride. 

In your decision to use Park & Ride. how important is 
Not having to drive in heavy traffic congestion 
The rising cost of gasoline and automobile maintenance 
The rising cost of parking downtown • • • . • • ••• 
Avoiding the stress associated with driving to and from work • 

(over) 

. . . I 
i j 

-!! 
I 
i 

• 12345 

2 3 4 5 

.12345 

• .12345 
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The bus travel time relative to auto travel time • • • • • •••••• 1 2 3 4 5 
A reliable bus schedule ••••••••••••••••••••••••• 1 2 3 4 5 
Having non-stop bus service to your destination downtown • • ••••• 1 2 3 4 5 
Frequent bus service during peak periods • • • • • • • •••••••• 1 2 3 4 5 
Bus service being available during off-peak periods •••••• 1 2 3 4 5 
A bus stop close to your place of work downtown 
A bench/shelter at each bus stop downtown 
Riding in a new, modern bus 
Riding in a safe bus •••• 
Always having a seat on the bus •••••••••••• 
Having a Park & Ride lot close to your home 
Convenient access to the Park & Ride lot • 
Security at the Park & Ride lot •••••••••• 
Having a terminal to wait in at the Park & Ride lot 
Being able to park your car close to the bus loading point • 

. . . . . 
1 2 3 4 5 

.12345 

.12345 
• ••• 12345 

• • • • • • 1 2 3 4 5 

1 2 3 4 5 

• 1 2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 

11. How would you rate your satisfaction with the Park & Ride service overall? 
__ Very satisfactory Neutral __ Unsatisfactory 
__ Satisfactory __ Very unsatisfactory 

12. How could Park & Ride be best improved for you? 

13. What is your age? 14. What is your sex? Male Female 

15. What is your current occupation, in as specific terms as possible. {Also, please 
specify if retired, unemployed, student, or housewife.) 

16. What is is the last year of school you completed? 

17. In what city do you live? 

18. What is the street intersection nearest to your home? 

19. How long have you lived at your present address? ------------------------~years 

THANK YOU FOR YOUR COOPERATION. 
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COMMISSION 

A SAM WALDROP CHAIRMAN 
DEWITT C GREER 
RAY A BARNHART 

Cooperating Agencies: 
Dallas Trans it Systen 
City of Dallas 
City of Gar land 
North Central Texas 

Counc II of Governnents 
Federal Highway Administration 

Dear Resident: 

• 
STATE DEPARTMENT OF HIGHWAYS 

AND PUBLIC TRANSPORTATION 
AUSTIN, TEXAS 78763 

March 18, 1980 

PUBLIC TRANSPORTATION SURVEY 

ENGINEER-DIRECTOR 
B L DEBERRY 

IN REPLY REFER TO 
FILE NO 

During the 1 as t few months a number of househo 1 ds in your area were asked 
to participate in a survey being conducted by the Texas Transportation 
Institute, Texas MM University. The purpose of this survey is to obtain 
information about your household's use of the North Central Expressway for work 
trips to downtown Dallas. 

Since we have included orily a small number of households in this survey, 
your participation is essential to insure the success of the project. If you 
have already completed the survey, we wish to thank you for your cooperation in 
this undertaking. If you did not respond previously, it will be appreciated if 
you will ans\ver the following question: 

DO YOU OR ANY OTI!ER IIOUStHOLD m:MBf:RS WORI~ IN DOWNTOWN DALLAS? Yes 

If "NO", please return this letter and the attached survey in the 
enclosed stamped envelope. 

If "YES", please give the attached survey form to a household member 
who works in downtown Dallas for his or her completion. 

No 

We are grateful for your participation in the survey. Please complete the 
requested information as best you can and return it to us in the stamped enve­
lope within one week. 

PLW/bh 
Enclosure 

Sincerely, 

d~~~ 
Phillip L. Wilson 
State Planning Engineer, Transportation 
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CDALLAS) Park & Ride Household Survey 
Undertaken by the Texas Transportation Institute, Te~as A&M University 

in cooperation with the Texas State Department of Highways and PubZia Transportation 
and the U.S. Department of Transportation, Federal Highway Administration 

This questionnaire is designed to be easy to complete and should take no more than 5-10 ~ 
minutes of your time. All answers to the questions will remain confidential. Please 
return this form in the stamped envelope within one week. 

1. How do you normally get to work downtown? 

Drive alone 
__ Carpool /vanpool 

Park & Ride bus 
__ Regular route bus 

2. Have you ever used a Park & Ride service? 

Other 

Yes No 

3. Do you know enough about the Park & Ride service currently being provided along the 
North Central Expessway to confidently begin using it tomorrow? 

Yes No Not sure 

4. Do you know the location of the Park & Ride lot nearest your home? 
Yes No Not sure 

5. The following is a list of possible improvements which could be made 
to the existing Park & Ride service. Please answer by circling the 
number which best explains how likely you would be to use Park & Ride 
if the following improvements were made. 

How likely would you be to use Park & Ride ••• 
If you had a better understanding of how the service is operated 
If the buses always arrived and departed at the scheduled time 
If you did not have to wait more than 2 minutes for a bus 

during peak periods •••.•••• 
If the buses were safer to ride on than they are now 
If there was special highway treatment for buses to reduce 

travel time (e.g., exclusive bus lane) ••••••••• 
If the buses stopped closer to your place of work downtown •••• 
If traffic congestion on the North Central Expressway became worse 

If gasoline availability were to decrease. 
If the cost of gasoline were to increase •••• 
If the bus trip took less time than an automobile trip •••••••• 
If the bus fares \'/ere lower ••••••••••• 
If the buses were newer and more modern • • • • 
If everyone on the bus had similar backgrounds 

. . . . . 

If the trip did not require sitting next to strangers 
If there was always a seat available •••••• 

. . . 

If there was more leg room, wider aisles, and more comfortable seats 
If a comfortable temperature was maintained inside the buses •••• 

~ 
.. 
c.> .. = -i' :!!: !! = .. """' = - ~ .... s 1:': 

:1: ... ~ z: 

2 3 4 5 

1 2 3 4 5 

2 3 4 5 
2 3 4 5 

. 1 2 3 4 5 
2 3 4 5 

. 1 2 3 4 5 

. 1 2 3 4 5 
1 2 3 4 5 

.12345 
• 12345 

1 2 3 4 5 

.12345 
1 2 3 4 5 

.12345 

If free newspapers/magazines were provided ••• 

2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

2 3 4 5 
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If free refreshments were provided . . . . 



CDALLAS) 

If the Park & Ride lot was more visible from the roadway •••••• 
If auto access to and from the Park & Ride lot was more convenient 
If the Park & Ride bus service was operated all day long 
If you did not have to pay a fee to park your car at the lot 

.... .. 
-;:; ... 

c:: ~ :!!: ~ .., 
c ~ """' = s :.::; 

i'::' -~ "' 
== 

z: 

• 12345 
• 1 2 3 4 5 

1 2 3 4 5 

• 1 2 3 4 5 

If you could park your car closer to the bus loading point at the lot ••• 1 2 3 4 5 
If there was better security at the Park & Ride lot • • • • • • • 1 2 3 4 5 

If there were change-making machines available for fare payment •• 12345 
.12345 If there were telephones at the waiting areas •• 

If waiting for the bus was safer •••••• 
If there were bus shelters with seats at the Park 

• ••••••• 12345 
& Ride stops downtown •• 1 2 3 4 5 

6. Below are four statements relating to transportation facilities 
and personal travel; you will probably agree with some of the 
statements and disagree with others. Please answer by circling 
the number which best represents your feeling about each of the 
statements. 
I'll always dislike the idea of riding buses no matter how much 

the service is· improved •••••••••••••••••• 
Traveling by bus is so much more relaxing than driving 
~1ore tax money should be spent on improving mass trans it for the 

.12345 
•• 12345 

North Central Expressway • • • • • • • • • • • • • •••••••• 1 2 3 4 5 

Bus riding will be more attractive as auto congestion and 
gasoline and parking costs increase ••••••••• 

7. For the Park & Ride bus service, which would you prefer? (Check one) 
__ A 1 ower fare with 1 ess frequent bus service 

The same fare as now ($1.00 one-way) with the same bus service 
__ A higher fare with more frequent bus service 

8. How often do you ride a regular route bus? 

• • 1 

__ A 1 most every day About once a week Seldom 

2 3 4 5 

9. Does your work require that you have a car available during the day? __ Yes No 

10. What is your current occupation, in as specific terms as possible. (Also, please 
specify if retired, unemployed, student, or housewife.) 

11. What is the last year of school you completed? 

12. What is your age? 13. What is your sex? Male Female 

14. How many days per week do you work downtown? 

15. How long have you lived at your present address? ------------------------~years 

16. How many persons of your household (excluding yourself) work downtown? 

THANK YOU FOR YOUR COOPERATION. 
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COMMISSION 

A SAM WALDROP. CHAIRMAN 
DEWITT C GREER 
RAY A BARNHART 

Cooperating Agencies: 
Dallas Transit Systen 
City of Dallas 
City of Garland 
North Central Texas 

Counc II of Governnents 
Federal Highway Administration 

Dear Resident: 

• 
STATE DEPARTMENT OF HIGHWAYS 

AND PUBLIC TRANSPORTATION 
AUSTIN, TEXAS 78763 

March 18, 1980 

PUBLIC TRANSPORTATION SURVEY 

ENGINEER-DIRECTOR 
8. L. DEBERRY 

IN REPLY REFER TO 
FILE NO 

During the last few months a number of households in your area \~ere asked 
to participate in a survey being conducted by the Texas Transportation 
Institute, Texas A&M University. The purpose of this survey is to obtain 
information about your household's use of the North Central Expressway for work 
trips to downtown Dallas. 

Since we have included only a small number of households in this survey, 
your participation is essential to insure the success of the project. If you 
have already completed the survey, we wish to thank you for your cooperation in 
this undertaking. If you did not respond previously, it will be appreciated if 
you wi 11 answer the fo 11 or1i ng question: 

DO YOU OR ANY OTHER I!OUS[HOLO t101B[RS WORI~ IN DOWNTOWt-1 DALLAS? Yes 

If "NO", please return this letter and the attached survey in the 
enclosed stamped envelope. 

If "YES", please give the attached survey form to a household member 
who works in downtown Dallas for his or her completion. 

No 

We are grateful for your participation in the survey. Please complete the 
requested information as best you can and return it to us in the stamped enve­
lope within one week. 

PLW/bh 
Enclosure 

Sincerely, 

~~k~-·.-_1 

Phillip L. Wilson 
State Planning Engineer, Transportation 
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<GARLAND) Park & Ride Household Survey 
UndePtaken by the Texas TranspoPtation Institute, Texas A&M UnivePsity 

in ooopePation with the Texas State DepaPtment of Highways and Pubrio TranspoPtation 
and the U.S. DepaPtment of Transportation, Federar Highway Administration 

This questionnaire is designed to be easy to complete and should take no more than 5-10 
minutes of your time. All answers to the questions will remain confidential. Please 
return this form in the stamped envelope within one week. 

1. How do you normally get to work downtown? 
Drive alone Park & Ride bus Other 

__ Carpool /vanpool __ Regular route bus 

2. Have you ever used a Park & Ride service? Yes No 

3. Do you know enough about the Park & Ride service currently being provided along the 
North Central Expessway to confidently begin using it tomorrow? 

Yes No Not sure 

4. Do you know the location of the Park & Ride lot nearest your home? 
Yes No Not sure 

5. The following is a list of possible improvements which could be made 
to the existing Park & Ride service. Please answer by circling the 
number which best explains how likely you would be to use Park & Ride 
if the following improvements were made. :r I :r 

j li :::; 
How likely would you be to use Park & Ride • 

If you had a better understanding of how the service is operated 
If the buses always arrived and departed at the scheduled time 
If you did not have to wait more than 2 minutes for a bus 

i ~ i 
.12345 

• • • 1 2 3 4 5 

during peak periods •••••••••••••••••• • •• 12345 

If the buses were safer to ride on than they are now •• • • • • 1 2 3 4 5 

If there was special highway treatment for buses to reduce 
travel time (e.g., exclusive bus lane) • • • • • • • • • • • • • • 1 2 3 4 5 

If the buses stopped closer to your place of work downtown • 1 2 3 4 5 
If traffic congestion on the North Central Expressway became worse • 1 2 3 4 5 
If gasoline availability were to decrease • • • • • • •••••••• 1 2 3 4 5 
If the cost of gasoline were to increase • • • • • • ••••••• 1 2 3 4 5 
If the bus trip took less time than an automobile trip ••• 1 2 3 4 5 
If the bus fares were lower • • • • • • • • • • • •••••••••• 1 2 3 4 5 
If the buses were newer and more modern • • • • • • • • • • • • • • 1 2 3 4 5 
If everyone on the bus had similar backgrounds ••••••••••••• 1 2 3 4 5 

If the trip did not require sitting next to strangers • 2 3 4 5 

If there was always a seat available . . . . ••• 12345 

If there was more leg room, wider aisles, and more comfortable seats •• 12345 

.12345 

• • • 1 2 3 4 5 

• • • • • • 1 2 3 4 5 
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If a comfortable temperature was maintained inside the buses 

If free newspapers/magazines were provided •••••• 
If free refreshments were provided 
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If the Park & Ride lot was more visible from the roadway . . . . . . 
If auto access to and from the Park & Ride lot was more convenient 
If the Park & Ride bus service was operated all day long 
If you could park your car closer to the bus loading point at the lot 
If there was better security at the Park & Ride lot •• 
If there were change-making machines available for fare payment • 
If there were telephones at the waiting areas ••• 

. 

- .. ... ;; c: ~ 
I!! ... = ~ -::::0 :!:: 

:.::::; 

~ = ~ 
~ 

C> ~ :z 

. . 1 2 3 4 5 

• 1 2 3 4 5 

•• 12345 
• 1 2 3 4 5 

1 2 3 4 5 

.12345 
2 3 4 5 

If waiting for the bus was safer • • • • • • • • • • • • • • • 2 3 4 5 
If there were bus shelters with seats at the Park & Ride stops downtown •• 1 2 3 4 5 

6. Below are four statements relating to transportation facilities 
and personal travel; you will probably agree with some of the 
statements and disagree with others. Please answer by circling 
the number which best represents your feeling about each of the 
statements. 
I 1 ll always dislike the idea of riding buses no matter how much 

the service is improved •••••• : ••••••••••• 
Traveling by bus is so much more relaxing than driving 
More tax money should be spent on improving mass transit for the 

North Central Expressway •••••••••••• 
Bus riding will be more attractive as auto congestion and 

gasoline and parking costs increase ••••••••• 

1. For the Park & Ride bus service, which would you prefer? (Check one) 
__ A 1 ower fare with 1 ess frequent bus service 

The same fare as now (95~ one-way) with the same bus service 
__ A higher fare with more frequent bus service 

8. How often do you ride a regular route bus? 

. 

__ Almost every day About once a week Seldom 

9. Does your work require that you have a car available during the day? 

... 
I!! .. .. . ~ = 
-Q :s c: e = v; .. 

:z 

. 1 2 3 4 

. 1 2 3 4 

. 1 2 3 4 

2 3 4 

Yes 

10. What is your current occupation, in as specific terms as possible. (Also, please 
specify if retired, unemployed, student, or housewife.) 

11. What is the last year of school you completed? 

.. .. ... .. 
c -...... c: e 
v; 

5 
5 

5 

5 

No 

12. What is your age? 13. What is your sex? Male Female 

14. How many days per week do you work downtown? 

15. How long have you lived at your present address? __________________________ .years 

16. How many persons of your household (excluding yourself) work downtown? 

THANK YOU FOR YOUR COOPERATION. 
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APPENDIX B 

Most of the data presented in this report were obtained through two 

surveys performed in Dallas and Garland {a Dallas suburb). One survey was an 

on-board survey of park-and-ride users {user survey). The other was a home 

mail-out, designed to survey those persons who worked in downtown Dallas and 

could use park-and-ride but did not use the service, and is referred to in the 

report as the non-user survey. The sample design and procedures used in these 

two surveys are described in this appendix. The specific survey instruments 

used are included in Appendix A. The locations of the park-and-ride lots are 

shown in the main body of this report, Figure 1. Characteristics of those lots 

are presented in Table 1 in the main text. 

On-Board Survey: Design and Procedures 

The intent of this survey was to obtain user attitudes concerning the 

park-and-ride service. User characteristics were also obtained from the 

survey. The survey instruments used are included in Appendix A of this report. 

Approaches for undertaking on-board surveys are presented in TTI Research 

Report 1052-4. Because a representative sample of patrons provides responses 

highly similar of those of the total ridership, a 30 percent sample of daily 

users was selected for the on-board survey. For the Dallas North Central lot, 

a total of 1089 one-way, or 545 two-way, passengers occur each day. Thus, 163 

riders comprise a 30 percent sample. The two Garland lots average 800 two-way 

passengers daily; 245 patrons comprise a 30 percent sample. The number of 

surveys conducted at the two Garland lots are proportional to the number of bus 

departures at those lots and are not proportional to patronage at the lots 

{refer to Table 1). The actual number of surveys completed does not correspond 
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precisely to the 30 percent values s i nee all riders on the buses surveyed 

completed survey instruments. The actual number of surveys completed, by lot, 

is summarized in Table B-1. 

Table B-1: Number of On-Board Surveys Completed, By 
Park-and-Ride Lot 

Park-and-Ride Surveys Completed 

Garland North 141 

Garland South 77 

Dallas North Central 205 -
Total User Survey 423 

To obtain a reliable sample, buses for sampling were chosen at both peak 

and off-peak periods based on the proportion of total ridership carried by each 

vehicle. Table B-2 shows the schedule for the buses selected for surveying as 

part of this project. Color-coded surveys were provided at each of the Garland 

lots to differentiate patrons according to the location at which they boarded 

the bus. A small proportion of riders boarded between the two lots (from 

on-street stops) and were classified as North lot patrons. In all, surveys 

were performed on 17 scheduled bus trips; a 100 percent survey sample of riders 

was obtained for each bus surveyed. 

Train 

Train 

Train 

Table B-2: Schedule of Buses Surveyed As Part 
of the User Survey 

Garland Express (Inbound) North Central Express 
(Inbound) 

North Lot South Lot 

11 6:00 a.m. 6:15a.m. Train I 6:16a.m. 
7:30 7:45 7:22 
9:20 -

11:10 - Train 3 6:31 
7:33 

10 6:30 6:45 
Train 7 6:46 

15 - 6:30 7:48 
7:40 7:55 

1Train refers to the runs made by specific vehicle 
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Confidence intervals for the on-board survey sample can be generated based 

on estimated responses to one item on the questionnaire. The single item, 11 DO 

you save time using the Park-and-Ride service rather than driving? 11 was 

selected for determining the potential confidence levels of the on-board 

sample. This item is shown with the following hypothetical results: 

Response Response 
I. II. 

Yes No 

28% 72% 

To estimate the standard error associated with this response, the 

following equation is used. 

s =~ ~Q 

where P, Q = the population parameters for the binomial. If 28 percent of 
those surveyed responded 11yes 11 to the survey item described above 
and 72 percent said no, P and Q are 0.28 and 0.72 respectively. 

n = the number of cases in the sample for each Park-and-Ride lot 
S = The standard error, indicating the extent to which the sample 

estimates will be distributed around the population parameter. 

Thus, based on the responses from the Dallas North Central 1 ot ( n=205), the 

standard error would be computed as shown below 

$ = 10.28 X 0.72 = 0.03136 
\j 205 

Thus, using the appropriate statistical values, approximately 68 percent of all 

patrons will provide similar responses within one standard error (plus or minus 

3.1 percent) of the 28 percent who answered 11yes 11 in this example case. 

Ninety-five percent of the riders will furnish identical answers within two 

standard errors, or between 31.1 and 24.9 percent will respond 11yes 11 to the 

survey item used in the example. 
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Because standard error is an inverse function of sample size, in many 

instances it is necessary to combine the responses for all three park-and-ride 

lots when evlauating the on-board surveys. Combining respondents for the 

hypothesized example, n = 423 (or 30 percent of the ridership from each lot). 

For respondents from all three Park-and-Ride lots: 

s = ~ ~Q = 0.02183 

Based on this standard error, it is known that between 30 percent and 26 

percent of those riders surveyed will respond .. yes .. to the example question 68 

percent of the time. We are 95 percent confident that they will reply 11yes .. 

using the range of 32 percent aod 24 percent (0.04366 plus or minus the 28 

percent suggested above). In this manner, ridership samples from all three 

lots are combined for analysis, and generalizations are made for all patrons 

who utilize park-and-ride services at these three sites. 

Home Mail-Out Survey: Design and Procedures 

A home mail-out survey was undertaken. This survey was designed to 

collect information that could be used in the planning and operation of 

park-and-ride facilities. Table 2 in the main text documents the number of 

surveys mailed out and the return rate. An initial mai'l out and two 

11 follow-ups 11 were used to obtain the return rate shown in that table. 

In setting up the survey procedures, initially it is necessary to estimate 

the magnitude of non-users so that an appropriate sample size can be selected. 

Census data (1970) and Texas Transportation Institute analysis of those data 

were the primary sources of information. 

Based on 1970 census data regarding the percent of the work force employed 

in the CBD in major metropolitan areas (Research Report 205-3), it is estimated 

that an average of 13 percent of the work force commutes to a downtown work 
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destination. Of those CBD employees who reside in the watershed or catchment 

areal surrounding existing Dallas Park-and-Ride lots, an estimated 10 percent 

actually make use of the service (TTl evaluation of park-and-ride lots for the 

I-45N contraflow in Houston). For the mail-out survey to residents in the 

watersheds surrounding the Park-and-Ride lots, it was estimated that one out of 

every eight households had at least one member having a CBD destination for 

work trips (estimated from census data). It should be noted that these initial 

estimates were generally substantiated by the home mail-out survey (refer to 

Tables 2 and 8 in the main text) . 

Consideration was given to performing home interviews. However, inter-

views with randomly selected households concerning park-and-ride usage would 

encompass approximately 87 percent of the households unable to use the service 

because of non-CBD work location. Thus, a more cost efficient approach was 

undertaken in the form of a mail-out questionnaire, using the Cole's Directory 

of the Dallas area to develop an address file. The Directory represents an 

address listing of all residents' names and addresses in Dallas County and con­

tiguous portions of other counties defined as being in the Dallas trading area. 

Those addresses, with names of heads of households (obtained from telephone 

files), were included in the sample. In addition, reconnaissance of large 

apartment complexes was required to obtain specific names and apartment numbers 

for these multiple family dwellings. 

Criteria For Sample Size 

The watershed area had to be identified in order to select the sample for 

the home mail out. The size of the geographical area designated as the water-

shed area can vary according to many factors including: 

1Park-and-ride lots generally have a rather well defined geographical area from 
which their ridership is drawn; this area is commonly referred to as the 
catchment or watershed area. Research Reports 205-2 and 205-3 provide a more 
detailed description of this watershed. 
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1. Population and population density; 

2. Percentage of land use devoted to residential (this also can relate to 
population density); 

3. Percentage of the work force employed in the Dallas CBD; 

4. Quality of access to the park-and-ride lot; 

5. Distance of the lot from the CBD and congestion on the roadways lead­
; ng to the CBD; 

6. Availability of other lots, regular bus routes, and other transporta­
tion options; and 

7. Bus headways and other service features at the lot. 

Several approaches could have been used to estimate this market area. Two 

of these, and the reasons for rejecting those two are briefly described bel ow. 

• The watershed could have been assumed to be typical of park-and-ride 
1 ots (Research Reports 205-2 and 205-3). However, known travel pat­
terns to the lots were not necessarily typical. A higher percentage of 
total patronage at the Garland lots originates closer to the lots. 

• The on-board survey could have been used to estimate the watershed. 
This approach was not compatible with the schedule of the project and, 
due to the availability of a third approach, was not pursued. 

A third approach was used to estimate the watershed areas. The City of 

Garland, using license plate surveys, had already identified the origins of 

users of the Garland lots. The North Central Texas Council of Governments had 

identified a license plate sample at the Dallas North Central lot and had 

developed an estimate of that watershed. The geographical areas identified in 

those surveys were used as the watershed for the Dallas/Garland home mail-out 

survey. 

Trade zones (which relate directly to census tracts) are used in providing 

the address listings in the Cole•s Directory. Thus, the watersheds were 

defined based on trade zones or census tracts. 

In estimating the number of surveys to mail to each trade zone in the 

watershed, the following general criteria were used. 
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1 A percentage sample from all trade zones in concentric circles of two 
miles or less from the park-and-ride lot; 

• A percentage sample from all trade zones (outside of the concentric 
zones) that were known to represent origins of current patrons; 

• A percentage sample from all cities (outside of the concentric zones) 
that were known to represent origins of current patrons; and 

1 For the Garland lots (based on the license plate survey-results), a 
percentage sample based on origins of not more than three miles from 
the lot. Based on the license plate survey at Dallas North Central, an 
eight mile radius was used for that lot. 

The survey sample is tenned a "disproportionate sample" based on 

probability to size (PPS) ratios. Tables B-3, B-4, and B-5 show the specific 

trade zones (or census tracts) sampled,and the number of surveys mailed to each 

trade zone for the Garland North Lot, the Garland South Lot, and the Dallas 

North Central lot. The location of the trade zones (census tracts) shown in 

Tables B-3 through B-5 are depicted in Figure B-1. 

Table B-3: Sampling Procedure For Home Mall-Out Survey, 
Garland North Lot 

Trade Area or Population Percent of No. of Househo Ids 
Census Tractl 1970 Tota I Ma II- Receiving 

Out Sample Mall-Outs 

181.01 5,624 19.0 181 
182 12,170 11.5 110 
183 7,842 4.3 40 
186 4,305 10.4 99 
187 4,982 13.1 125 
188 5,244 16.4 156 
189 3,810 12.6 122 
190.02 2 repeat3 0.9 8 
190.05 14,626 5.2 50 
190.06 216 4.2 40 
190.07 895 2.4 23 

Total 64,772 100% n=954 

lThe location of these trade areas are shown In Figure B-1. 
2oue to overlapping watersheds, some trade areas are located In the 

watershed of more than one park-and-ride lot. 
31ncluded also in Dallas North Central sample • 
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Table B-4: Sampling Procedure For Home Mail-Out Survey, 
Garland South Lot 

Trade Area of Population Percent of No. of Househo Ids 
Census Tract 1970 Tota I Mail- Receiving 

Out Sample Mail-Outs 

126 5,374 1.9 16 
127 8,532 1. 9 16 
130.02 9,705 0.9 8 
181~03 5,413 11.6 99 
1822 repeat 3 18.8 161 
183 repeat3 21.0 180 
184 7,635 29.8 255 
185.01 3,718 14. 1 121 

Total 60389 100% n=856 

lThe location of these trade areas are shown in Figure B-1. 
2oue to overlapping watersheds, some trade areas are located in the 

3
watershed of more than one park-and-ride lot. 
Included also in Dallas North Central sample. 

Table B-5: Sampling Procedure For Home Mail-Out Survey, 
Dallas North Central Lot 

Trade Area or Popu I at ion Percent of No. of Househo Ids 
Census Tractl 1970 Tota I Ma i 1- Receiving 

Out Sample Mail-Outs 

78.01 894 0.9 8 
78.02 6,633 0.9 8 
78.03 7,107 1. 1 10 

131 7, 755 o. 9 8 
132 2,217 4.5 40 
136.02 7,639 5.4 48 
136.03 11,272 6.3 56 
190.02 4,085 6.3 56 
190.03 553 6.7 59 
191 6,106 9.6 85 
192.01 4, 718 6.6 58 
192.02 5,058 7. 7 68 
192.03 5, 713 6.7 58 
192.04 6,482 6. 5 57 
192.05 3,065 5.4 48 
192.06 6,241 5. 4 48 
192.07 9,555 6.4 57 
Plano - 12.7 112 

Total 95,093 100% 884 

lThe location of these trade areas are shown In Figure B-1. 
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Table B-6 depicts the percentage of the total survey broken down by 

distance from the lot. As shown in Tables B-3 through B-5, about 900 

households were surveyed for each park-and-ride lot. 

Table B-6: Percentage of Home Mail-Out Surveys For Each Park-and-Ride 
Lot, Categorized by Distance From the Lot 

Percentage of Total Households Surveyed 
Distance Fran 
Park-and-Ride Garland Garland DallasN. 
Lot (Miles) North South Central 

o-o. 5 4.0% 14.2% O% 
0.5-1.0 8.8 12.6 4 
1.0-1.5 28.5 20.2 6 
1. 5-2.0 26.4 14.6 14 

>2.0 32.3 38.4 76 

Total 100% 100% 100% 

For the trading areas encompased in the study sites, the average 

population size varied from an average of 5,594 (in the North Central watershed 

area) to 7,526 (for the Garland South lot watershed area), based on 1970 census 

data. Total population per watershed area varied from 95,093 for the North 

Central lot (excluding portions outside Dallas county) to 60,389 for the 

Garland South lot. 

Based on 1979 estimates for the City of Garland, approximately 68 percent 

of all adults 18 years old and over were in the work force, and 65 percent of 

the population is 18 years of age and older, or 47,472. Thus, approximately 

32,281 (68 percent x 47,472) persons are in the work force per watershed area. 

Current levels of park-and-ride patronage are under 500 riders per lot per day. 

Assuming that an average of 13 percent of the workers commute to the downtown 

Dallas area, the potential market is an estimated 4,196 (32,281 x 13 percent) 

riders per day. In sum, an estimated 12 percent of the potential market is 
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currently being served by each of the park-and-ride facilities. This estimated 

value is in general agreement with the average value found in the actual 

mail-out survey (refer to Table 8 in the main text) • 

For a sample of households per area with a work force of 32,281 and 1.46 

workers per household, a total of 3.62 percent of the work force will be 

contacted with the rna i l-out survey. Confidence intervals can be developed 

using a sample of 560 returned, completed questionnaires per area (or 63 

percent of all households). The confidence intervals based on a single survey 

i tern, "Do you or any other household members work in downtown Dallas?", showed 

the following hypothesized results: 

Response I Response II 
Yes No 

29% 71% 

where P, Q = the population parameters for the binomial. If 29 percent of 
those surveyed responded "yes" to the survey item described above 
and 71 percent said "no," P and Q are 0.29 and 0.71 respectively. 

n = the number of cases in the sample per catchment area 

S = the standard error, indicating the extent to which the sample 
estimates will be distributed around the population parameter. 

s =-I 0.29 X 0.71 
~ 560 = .01917 

Thus, approximately 68 percent of the residents will provide similar answers 

within one standard error (plus or minus less than 2 percent) of the 29 percent 

who responded "yes" in any given watershed area. Ninety-five percent of the 

residents will furnish identical answers within two standard errors, or between 

32.8 and 25 percent will respond "yes" to the survey item used in the example. 
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Because the main body of the questionnaire will be completed by only those 

responding 11yes 11 to the questionnaire described above, the standard error is 

larger for other survey items. Also, as the proportion of a binomial response 

set becomes closer to 0.5, the standard error becomes larger. 

Because standard error is an inverse function of sample size, it was 

necessary to combine most responses across all three study areas when assessing 

the mail-out survey findings. Assume that 210 out of a total of 1,680 

respondents (hypothetical numbers) work in the downtown area and provided 

answers to the question 11 DO you know the location of the Park-and-Ride lot 

nearest your home? .. Collapsing 11 n0 11 and 11 not sure 11 as responses, the following 

breakdown is obtained: 
11 Yes .. 

11 N0 11 

= p = 0.73 

= Q = 0.27 

13 percent of total sample = n = 210 

s = I .73 X .27 = .03064 
\j 210 

Based on this standard error, it is known that between 76.1 percent and 69.9 

percent of those surveyed will respond 11yes 11 68 percent of the time, and we are 

95 percent confident that they will reply .. yes 11 using the range of 79.1 percent 

and 66.9 percent (or .06128 plus or minus the 73 percent suggested in the 

description above). In this manner, in many instances all three watershed 

areas are combined for analysis, and generalizations are made for the entire 

metropolitan sector encompassing the three park-and-ride lots. 
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