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What Is NCTCOG?

The North Central Texas Council of Governments is a voluntary association of cities, counties,
school districts, and special districts — established in January 1966, to assist local
governments in planning for common needs, cooperating for mutual benefit, and coordinating
for sound regional development.

The Council of Governments is an organization of, by, and for local governments. Its purpose is
to strengthen both the individual and collective power of local governments — and to help them
recognize regional opportunities, resolve regional problems, eliminate unnecessary duplication,
and make joint regional decisions. NCTCOG also assists in developing the means to implement
those decisions.

North Central Texas is a 16-county metropolitan region centered around Dallas and Fort Worth.
Currently the Council has 202 members, including 16 counties, 149 cities, 21 independent
school districts, and 16 special districts. The area of the region is approximately 12,800 square
miles, which is larger than nine states, and the population of the region is over 4.0 million,
which is larger than 29 states.

North Central Texas Council of Governments

NCTCOG's offices are located in Arington in the Centerpoint Two Building at 616 Six Flags
Drive (approximately one-half mile south of the main entrance to Six Flags Over Texas).
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Post Office Drawer COG

Arlington, Texas 76005-5888

(817) 640-3300

NCTCOG’s Department of Transportation and Energy

Since 1974 NCTCOG has served as the Metropolitan Planning Organization (MPO) for
transportation for the Dallas-Fort Worth area. NCTCOG's Department of Transportation and
Energy is responsible for the regional planning process for all modes of transportation. The
department provides technical support and staff assistance to the Regional Transportation
Council and its technical committees, which compose the MPO policy-making structure. In
addition the department provides technical assistance to the local governments of North Central
Texas in planning, coordinating, and implementing transportation decisions.
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This report summarizes the results of the
three  components of the 1984 NCTCOG
Regional Travel Survey. Where possible,
the data is compared to results from the
1964 Survey to examine the changes 1in
travel patterns and trip characteristics
over the past 20 years. The results of the
Regional Travel Survey have implications on
both the amount and pattern of travel in
the Dallas-Fort Worth area. The Survey
indicated that over the past 20 years, the
number of person trips per person has
substantially increased. At the same time,
auto occupancy in the region has declined
causing an even greater increase in the
number of vehicle trips per person., The
average trip length has also increased for
all trip purposes. A1l of these factors
have contributed to the increase in vehicle
miles of travel in the region.
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REGIONAL TRAVEL SURVEY ANALYSIS

INTRODUCTION

In 1984 the North Central Texas Council of Governments (NCTCOG) conducted a
Regional Travel Survey to wupdate information on travel patterns and trip
characteristics 1in the Dallas-Fort Worth area. The Survey was the first such
comprehensive effort since a Home Interview Survey was conducted by the Texas
Highway Department (now the State Department of Highways and Public
Transportation) in 1964. A small telephone survey was conducted in 1977, but
it was considered out of date and inadequate for travel model validation

purposes because of the small sample size and the method of data collection.

The economy, Tlife-style, population, and development characteristics of the
region changed considerably between 1964 and 1984. Those changes argued
strongly for a careful reexamination of NCTCOG's travel forecasting
procedures. Such an analysis should have good, representative data that could
be cited with confidence as the basis for up-to-date travel models. A
well-designed survey would also serve to update models for other areas in the

state as well,.

The 1984 Survey included three components: the Home Interview Survey, which
gathered data on household travel patterns; the Workplace Survey, which
collected both employee and nonemployee trip data at the workplace; and the
On-Board Transit Survey, which provided information on trips using transit.

Samples of the survey forms for each component are included in Appendix A.



The Survey yielded data on a variety of travel characteristics including trip
length, auto occupancy, daily trips per household, daily trips per employee,

percentage of trips using transit, and trip purpose.

Barton-Aschman Associates, Inc. conducted the Home Interview and Workplace
Surveys, and Booz-Allen & Hamilton, Inc. conducted the On-Board Transit
Survey. Separate reports, prepared by the consultants, document the design,

procedures, and implementation of each of the three components.

This report summarizes the results of the three Surveys. Where possible, the
data 1is compared to results from the 1964 Survey to examine the changes in

travel patterns over the past 20 years.

Throughout this report, trip purposes are defined 1in one of three ways:
home-based work (HBW) trips, which include trips from home to work or work to
home; home-based nonwork (HNW) trips, including all nonwork trips beginning or
ending at home; or nonhome-based (NHB) trips, which include all trips where

home is neither the origin nor the destination.

Data from the Home Interview and Workplace Surveys has been used to project the
number of daily trips that will occur in the Dallas-Fort Worth region in a
particular horizon year. The information has also been used to predict the
origins and destinations of those trips. Data from the On-Board Transit Survey
has been wused 1in conjunction with Home Interview data to predict travel mode
choice. Information from the Regional Travel Survey has also provided a rich
data base for traffic impact assessments and other short-range transportation

planning activities in the region.



HOME INTERVIEW SURVEY

During the spring and summer of 1984, 2,471 households were interviewed at
their place of residence, and demographic and travel information for household
members five years or older was recorded. Approximately 20,200 person trip
records were created for all the vehicular trips made by 6,403 persons residing
in the sample households. Walk trips to work were also included in the Survey.
(See Appendices B, C, and D for more information on sample size, household
characteristics, incomplete interviews, and comparisons with 1980 Census
data.) The Survey was originally designed to be completed by Memorial Day,
before schools closed; however, personnel problems as well as a high household
refusal rate prolonged the Survey through the first half of July. In analyzing
the data, a statistically significant difference was found between the pre- and
post-Memorial Day trips rates. Since the rates were intended to represent
school year travel patterns, the post-Memorial Day trip records were deleted,
and all trip rates were developed from pre-Memorial Day interviews. (See

Appendix E for the results of the tests of significance.)

Changes in Volume and Purpose of Trips

The surveyed households, weighted by the total number of households in the
NCTCOG Transportation Study Area, represented over one million households and
approximately 10 million trips in 1984. Appendix F describes the procedure

used to factor the sample to the regional population.

The changes in travel patterns between 1964 and 1984 occurred both in the
volume and purpose of trips. The total number of trips in the region doubled
from 4.9 milljon in 1964 to 9.8 million in 1984, reflecting an average annual

increase of 5 percent. Broken down by purpose, the trips showed different



patterns of change. The steepest increase occurred in HBW work and NHB trips,
with each increasing by over 150 percent during the 20-year period. HNW trips
grew at a slower rate reducing the HNW share of total trips from 59 percent to
48 percent of all person trips. The combined share of HBW and NHB trips

increased from 41 percent to over 52 percent of all person trips (Figure 1).

FIGURE 1

PURPOSE OF PERSCON TRIPS
SDHPT 1964 SURVEY

NHB (19.7%) HBW (20.8%)

HNW (59.4%)

NCTCOG 1984 SURVEY

NHB (25.2%) HBW (27.0%)

HNW (47.8%)



The changes in trip purpose can be attributed, in part, to changes in work
habits and household size, As a result of those changes, it appears that
household members took Many more HBW trips but also tried to economize in
travel time by combining work and nonwork trips. Overall, the average number
of person trips per household in 1984 was 8.68 compared to 9.12 trips in 1964,
This change was due, not to a decrease in travel, but rather to a decrease in
household size which went from 3,22 persons per household in 1964 to 2.55
persons per household in 1984, HBW and NHB trips per household increased from
fewer than two trips in 1964 to more than two trips in 1984. The average
number of HNW trips, on the other hand, declined from 5.42 to 4.32 (Figure 2).

(See Appendix G for a statistical test of difference of means in the 1964 and

FIGURE 2
PERSON TRIPS PER HOUSEHOLD

2.29

DO
7
D)

2, \ \<§§ ///’*§§f:333 1.79 fig;\\

HBW HNW NHB

/
N\

[Z7] SDHPT 19684 SURVEY ] NcTcOG 1984 SURVEY



1984 trip rates.) Trip purpose was also influenced by a trip-linking method
which was designed to generate a more accurate distribution of trips by
purpose. The impact of trip linking on the final distribution of trips was
that more trips were allocated to HBW and HNW purposes, at the expense of
linking out some percentage of NHB trips. (See Appendix H for details on the

purpose, methodology, and implications of trip linking.)

Changes in Demographic and Household Characteristics

Underlying the changes in travel characteristics of the region were the
transformations in labor force participation rates, household size, and income.
Increased participation of women in the labor force was one of the reasons for
the higher rate of HBW trips. 1In 1960 less than 40 percent of the region's
female population over 14 years of age were active in the labor force; by 1980

this percentage had increased to 58 percent,

A decline 1in average household size also contributed to changing trip
patterns, Census-based estimates for the Dallas-Fort Worth Consolidated
Metropolitan Statistical Area (CMSA) indicated that the average household size
declined from 3.22 persons 1in 1964 to 2.55 in 1984, The 1984 Home Interview
Survey data indicated that households of six or more members made an average of
15 trips per day, while single-member households made fewer than four trips per
day. Trips per person; however, declined as household size increased,
reflecting the economies of scale 1in trip making which accrued to larger
households. This was illustrated by the decline in the per person trips from
3.25 trips for single member households to less than 2.5 trips for households
of six or more members. The aggregate effect of the declining household size

was a decrease in average trips per household and an increase in trips per



person (Figure 3). (See Appendix B for a demographic profile of the Survey

households.)

FIGURE 3
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Trip rates were also influenced by rising real incomes in the region, which
allowed increased auto availability and, consequently, lower auto occupancy
rates. The 1984 Survey indicated the average number of automobiles available
to households was 1.84, an increase of 38 percent over the 1964 figure of
1.33. The number of automobiles per person had a steeper increase of 76
percent from 0.41 automobiles per person in 1964 to 0.72 in 1984. The greater
availability of automobiles reduced the number of zero-car households and
allowed those car owners to make more trips. (See Appendix I for an analysis

of zero-trip households and the adjustments which were made in the household

7



base.) Figure 4 shows that since 1964, the average auto occupancy for all trip
purposes declined from 1.52 persons per auto to 1.36. An increase in the

number of vehicle trips was a direct outcome of this declining occupancy rate.

FIGURE 4
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Changes in the Frequency of Trips Per Person

The smaller household size resulted in a higher rate of trips per person. The
average number of person trips per person increased from 2.73 in 1964 to 3.40
in 1984. This increase occurred not only in HBW and NHB trips (which increased
by over 50 percent each from 0.57 and 0.54 trips in 1964 for HBW and NHB,
respectively, to 0.90 and 0.81 trips in 1984), but also in HNW trips (which

increased from 1.62 to 1.69). Vehicle trips per person also increased for all



trip purposes. Figure 5 shows that vehicle trips per person rose for all trip
purposes between 1964 and 1984. HBW trips had the sharpest increase (from 0.48
to 0.80). NHB trips increased from 0.37 to 0.60, and HNW trips rose from 0.95

to 1.10,
FIGURE 5
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Peak-Hour Travel

An important product of the Survey was the identification of peak hours of
travel, The morning peak hour was 7-8 a.m., and the afternoon peak occurred
between 5-6 p.m. Figure 6 shows that the peak hour in the region varied
widely by trip purpose. The peak hour for HBW trips coincided with that for
total trips (7-8 a.m. and 5-6 p.m.), and the peaks for HNW trips occurred later
(8-9 a.m. and 6-7 p.m.). NHB trips, on the other hand, peaked between 12 noon
and 1 p.m., (See Appendix J for a more detailed discussion of distribution of

trips by time of day.)

FIGURE 6
TRIPS BY TIME OF DAY
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Travel Mode

In 1984, 78.3 percent of all person trips were made by auto drivers, 20.1
percent by auto passengers, and 1.6 percent by transit riders. In 1964 those
proportions were 63.9 percent for auto drivers, 33.0 percent for auto
passengers, and 3.1 percent for transit passengers (Figure 7). The increase in
the proportion of auto driver trips and the declines in auto passenger and

transit trips were consistent for all trip purposes.
FIGURE 7
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WORKPLACE SURVEY

Conducted for the first time in the Dallas-Fort Worth area, the Workplace
Survey was designed to supplement the Home Interview Survey. The main
objective of the Survey was to improve the estimation of trips attracted to
various land wuses for NCTCOG's travel demand forecasting process as well as to
obtain additional information on travel patterns in the region. The improved
attraction information is needed for use in the large number of traffic impact
studies prepared by NCTCOG and Tlocal governments. The Survey provides the
analyst with a source of 1local data on trip generation characteristics of
various land wuses much needed in assessing the impacts of a development on the

surrounding roadway traffic,

A total of 474 establishments and 7 special generators were surveyed, and
arrival data for each establishment was collected. Arrival count information
was not available for 120 of the surveyed establishments, 19 of which were
airline offices located at D/FW Airport. Because arrival count data was vital
in processing the Workplace Survey, establishments lacking this information
were not taken into account in the estimation of the attraction rates. Trip
attraction rates for an establishment were determined using the ratio of

employee and nonemployee trips to the total employment for each trip purpose.

Results of the Workplace Survey were based on an expanded sample, using linked

trips. The reason behind trip linking is to more accurately account for the
purpose of reported trips. Linking is the combination of two or more trips
into a single ¢trip. The Tinking process combined a driver's trip to his

passenger's destination with his next trip to his own final destination. For

example, 1if a person Tleft home 1in the morning and dropped off his child at

12



school on his

way to work, the Survey recorded a home-to-serve passenger trip

From a trip generation

home-based trip to work occurred in that hypothetical

home-based, serve passenger productions and attractions.

in the Home Interview Survey where

The partition of trips into two or

accounting measure aimed at a more

and a serve passenger-to-work trip for that trip maker,

standpoint, only one

situation. If both trips were kept, the analyst and the Model would have to
generate and process

The situation was even more complicated

trips 1involving travel mode change and those with the mere purpose of providing
a ride for a passenger were also recorded.

more pieces in the Survey was only an

accurate enumeration ~of trips. (See Appendix

trip-Tlinking methodology.)

Expansion of the Survey

The expansion of the Workplace

number of reported trips was expanded

establishments. This step accounted for

not surveyed due to the size of the

nonemployees who received a questionnaire

phase involved expanding the sample to

Transportation Study Area. Appendix

derivation and use

Workplace Survey.

Trip Attraction Rates:

Survey was

L for a discussion on the

a two-step process. First, the

to the arrival count at the surveyed
absent employees, employees who were
and and

establishment, employees

but failed to return it. The second

the total employment of the NCTCOG

M contains detailed information on the

of the expansion factors in analyzing the results of the

Person Trips Per Employee

Person trip attraction
results of the Workplace Survey. A
purpose, employment type, income quartile,

13

rates expressed as trips per employee were the primary

cross-classification of such rates by

and area type was developed to serve



as the attraction model of the trip generation component of NCTCOG's travel
demand forecasting process (see Appendix N). The employment establishments
were grouped into three industry types: basic, retail, and service, based on
U.S. Department of Commerce Standard Industrial Classification (SIC) Codes
(basic: 0-5,199; service: 5,200-5,999; retail: 6,000 and above). Figure 8

shows the number of person trips per employee when classified by industry type.

FIGURE 8

PERSON TRIPS PER EMPLOYEE BY INDUSTRY

1984 WORKPLACE SURVEY
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12 —

' — 10.77

TRIPS PER EMPLOYEE

BASIC RETAIL SERVICE
INDUSTRY

Since 1964, HBW person trips per employee increased for basic industries and
decreased for the retail and service employment categories. The increase in
the basic employment trip attraction rates was especially noticeable in the
central business districts (CBDs). Attraction rates for service establishments

remained more or less constant in the CBD. The faster rate of growth in

14



attraction rates for basic industries compared to service industries was

attributed to the following factors:

Relocation of manufacturing plants from the CBDs to suburban areas

An increase in the relocation of basic industry office headquarters in
the Dallas and Fort Worth CBDs. Even though those offices truly
functioned as service employment, use of the SIC codes as the
employment grouping technique was responsible for their inclusion in
the basic industry employment category.

Increased automation 1in Tabor-intensive service employment, such as
banks and insurance offices, produced a decrease in employment or the
relocation of employees to smaller suburban offices.

A decrease in the HNW attractions and an increase in the NHB attractions per

employee

were also observed over the past 20 years. These were mainly due to

the increased trip-linking behavior of households.

Several

shortcomings of the Survey, with regard to the derivation of trip

attraction rates, were identified:

Definition Discrepancy. There was no distinction made between work
trips and work-related trips in the Home Interview Survey. The two
purposes were clearly defined 1in the Workplace Survey. For

consistency purposes, work-related trips made by nonemployees to the
surveyed establishments of a stratum were added to the total work
trips made by the employees of those establishments. The resulting
total was then divided by the total employment of that stratum to
derive the corresponding HBW attraction rates. Furthermore,
nonemployee expansion factors were wused to expand the work-related
trips made to an establishment, whereas the work trips were factored
by employee expansion factors. The work-related trips truly belonged
to the HNW trip category, and their inclusion in the HBW trip purpose
overestimated trip productions and attractions of some cells.

Underestimated Trips. Because the Survey was conducted at the place

of employment, the employee's trip home following an NHB trip was not
accounted for in the Survey. An analysis of the Home Interview Survey
revealed that 25.3 percent of the surveyed trips were nonwork trips
which ended at home. Of those trips, 31 percent had basic industries
as their origin; retail and service industries served as the origin of
37 percent and 60 percent of such trips, respectively. The average
number of person trips per employee for the HBW trip purpose was 1.31,
whereas the NHB purpose had an average of 1.50 in 1984. The result
obtained from the Survey for the HNW trip purpose was an
underestimated 1.72 trips per employee due to the observed bias of the
Survey (Figure 9).
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FIGURE 9
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Trip Length

The expansion of the Dallas-Fort Worth metropolitan area was reflected by an
increase in the trip 1length. Trip length increased by 22 percent for HBW
trips, 18 percent for HNW trips, and 17 percent for NHB trips since 1964. The
average trip length 1in 1984 was 7.1 miles for all purposes, an increase of 25

percent since 1964 (Figure 10).

FIGURE 10
PERSON TRIP LENGTH
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The HBW trip-length data was also obtained by four income quartiles with one
being the Tlowest and four the highest. (See Appendix 0 for a discussion on
income quartiles used 1in the analysis of the Survey.) The breakdown of trip

length by purpose and income is presented in Table 1.

TABLE 1

PERSON TRIP LENGTH

Average Trip Length
Trip Purpose 1964 1984
HBW1 N/A 8.18
HBW2 N/A 9.87
HBW3 N/A 10.77
HBW4 N/A 11.56
Average HBW 8.50 10.40
HNW 4.80 5.64
NHB 5.70 6.65
Average 5.70 7.10

Special Generators

Among  the Workplace Survey's sampled establishments were seven "Special
Generators" which received particular attention. These included a hospital, a
high  school, an amusement park, a truck terminal, a shopping mall, a
university, and an airport. Traditional travel demand forecasting models often
erroneously estimate the trips generated by such activities mainly due to the
discrepancy in trip rates and the relatively high employment at such
facilities. Table 2 summarizes the average number of trips per employee for

the surveyed special generator activities and their breakdown by trip purpose.
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TABLE 2
SPECIAL GENERATOR TRIP RATES

Person Trips
per Employee Total
Person Trips | Percent | Percent | Percent

Special Generator HBW HNW NHB Per Employee* HBW HNW NHB
Hospital 1.23 2.30 | 1.17 4.70 26.0 49.0 25.0
High School 1.10 | 11.95 | 1.63 14.68 7.0 81.0 12.0
Amusement Park 1.24 5.52 | 1.39 8.15 15.0 66.0 19.0
Truck Terminal 1.39 0.00 | 0.54 1.93 72.0 0.0 28.0
Mall 1.36 | 12.76 | 6.19 20.31 7.0 63.0 30.0
University 1.28 0.22 | 0.82 2.33 55.0 9.0 36.0
Airport 3.90**

* Results are based on one sample in each category.

** Seven percent pass-through traffic and empioyment of 20,000 was used
towards the derivation of this figure. Refer to Appendix N for a
detailed analysis of the D/FW Airport survey results.

In the case of the airport, a total of 1,596 nonemployees entering the D/FW
Airport via the toll gates were surveyed. Appendix P contains the detailed
results of this Survey. When appropriate, results of the Survey were tabulated
based on a sample of 1,477 trips. (The latter does not include 119 nonstop

trips through the Airport.)

Trip Rates By Land Use

At the time of the Survey analysis, the Institute of Transportation Engineers'
(ITE) land-use codes were assigned to the surveyed establishments. When the
specific land-use category was unclear, the ITE general category codes were
used (e.g., restaurants as opposed to drive-through restaurants or quality

restaurants).

The Tland-use codes of the surveyed establishments were used to obtain trip
rates by land-use categories. The information obtained was compared with ITE
trip generation rates when such data was available. This comparison is

presented in Table 3.

18



TABLE 3

LOCAL AND NATIONAL DATA

AVERAGE DAILY VEHICLE TRIP RATES BY LAND-USE CATEGORY:

Vehicle Trips
Per 1,000 Sg. Ft.

Vehicle Trips
Per Employee

Sample Size

ITE Land-Use NCTCOG NCTCOG NCTCOG

Code Description WPS ITE WPS ITE WPS 1TE

100 Industrial 4.43 5.43 2.70 3.00 6 98

110 General Light Industrial 10.94 12.84* 2.72 3.20 10 13
(5.46)

140 Manufacturing 8.22 7.50% 2.22 2.01 27 60
(3.86)

150 Warehousing 3.88 4.88 2.82 3.89 2 15

170 Utilities 15.48 NA 3.90 NA 5 NA

310 Hotel 3.10 NA 6.20 11.30 3 4

320 Motel 5.41 NA 12.40 12.80 1 10

400 Recreational 8.14 NA 19.80 22.80 1 11

560 Church 7.76 NA 6.00 NA 6 NA

610 Hospital 13.25 16,70 6.20 4,90 3 15

620 Nursing Home 6.20 NA 3.40 4,00 3 18

630 Medical Clinic 11.64 9.30* 7.40 5.90 3 1
(23.80)

711 O0ffice 10.23 12.30* 3.10 3.70 44 20
(Less than 100,000 sq. ft.) (17.70)

712 Office 6.64 11.00* 2.30 3.80 2 10
(100,000-200,000 sq. ft.) (14.30)

713 0ffice 9.35 NA 2.80 2.90 1 2

(Greater than 200,000 sq. ft.)

730 Government Office Building 85.10 91.50* | 11.00 12.00 7 1
(68.93)

760 Research Center 7.20 5.30 2.60 2.40 3 8

810 Retail - General 27.12 NA 18.40 NA 15 NA

811 Merchandise - Specialty Store 21.45 NA 12.60 NA 51 NA

830 Restaurant 94,83 NA 19.50 NA 8 NA

850 Supermarket 91.30 125.50 NA NA 7 3

870 Appare]l 17.84 NA 8.80 NA 10 NA

930 Insurance 8.98 11.50 2.23 2.45 9 1

* Indicates an adjusted ITE trip rate to reflect the employment density of specific land use-codes

for the Dallas-Fort Worth area.
establishments sampled in the Survey.

ITE: Institute of Transportation Engineers

NCTCOG WPS:
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ON-BOARD TRANSIT SURVEY

The On-Board Transit Survey was conducted to determine various ridership
characteristics including trip purpose, mode of access, and percentage of trips
made by transit. Approximately 10,000 riders were surveyed on the four
fixed-route transit systems operating in the region in 1984:

. Dallas Area Rapid Transit (DART) local bus service, operated by the
Dallas Transit System

o DART commuter service, operated by Trailways
] City Transit Services of Fort Worth (CITRAN, now The T)

] Texas Bus Lines, a private carrier operating commuter bus service from
Arlington and Grand Prairie to downtown Dallas

The data presented below is based on linked transit trips and represents the
region as a whole. A linked trip includes the entire transit trip regardless
of whether a person made a transfer to complete it. An unlinked trip, on the
other hand, 1s a trip made on a particular bus, from the boarding point to the
alighting point. Data on wunlinked trips and a breakdown of data by transit
system are provided in Appendix R. An explanation of the transit trip-linking

process is contained in Appendix S.

Transit Mode Share

Between 1964 and 1984 the §hare of person trips using transit decreased from
3.1 percent to 1.6 percent. Figure 11 shows that this decline occurred in two
of the three trip purposes; the share of HBW trips by transit decreased by more
than 40 percent, and transit's share of HNW trips declined by 77 percent. The
share of NHB trips by transit remained constant (1.0 percent) over the 20-year

time period,
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FIGURE 11
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The decline in transit mode share was due to an increase in total trips rather
than a decline in transit trips. Total bus ridership remained essentially the

same over the 20-year time span with 154,900 trips in 1964 and 154,600 trips in

1984.

Transit Trip Purpose

While the number of transit trips remained relatively the same between 1964 and
1984, the purpose of those trips changed. Figure 12 shows that in 1964 HBW and
HNW purposes had almost an equal proportion of transit trips (45.2 percent for
HBW and 48.3 percent for HNW) while NHB trips accounted for only 6.5 percent.
By 1984 those percentages had shifted significantly. HBW trips accounted for
66.1 percent of all transit trips, and NHB trips increased to 15.3 percent.
HNW trips, which formerly accounted for the highest share of transit trips,

dropped by more than half to 18.6 percent.
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FIGURE 12

PURPOSE OF TRANSIT TRIPS
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The shift in trip purpose from HNW to HBW and NHB was also observed in person
trip data from the Home Interview Survey and may be attributable to the same
causes--increased participation of women in the work force and the linking of
work trips with nonwork trips. Some of this shift in transit trip purpose also
may have been due to a reduction in the number of "captive" transit riders
(those who have no alternative means of transportation). As income and auto
availability 1in the region increased, it is likely that the number of transit
captives was reduced, and more people were opting to use transit for work trips
only.
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Transit Access Mode

Figure 13 shows the 1984 distribution of transit trips among morning access
modes. Walking was the primary mode of access, accounting for 81.6 percent of

transit boardings. Approximately 18.1 percent of all transit riders used an

automobile to get to transit.

FIGURE 13
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The Survey also indicated that over 14 percent of all transit riders made at
least one transfer to reach their final destination. Transfers occurred most
frequently on HNW trips with 17 percent of the riders changing buses during

their trip. Approximately 14 percent of HBW and NHB trips required a transfer.
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Transit Trip Length

The average transit trip Tlength 1in the region in 1984 was 6.87 miles.
Figure 14 shows the variation in trip length among the three trip purposes with
HBW trips having the greatest 1length and HNW trips having a slightly longer
length than NHB trips. These lengths are for linked transit trips. Data on
unlinked transit trip length, as well as data by individual transit system, is

provided in Appendix R.

FIGURE 14
TRANSIT TRIP LENGTH
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Origin/Destination Patterns

The predominant destinations of 1984 transit trips were the Dallas and Fort
Worth CBDs. Approximately 52 percent of the trips on the CITRAN system were
destined for the Fort Worth CBD. In Dallas the CBD orientation was even
stronger. Roughly 62 percent of the trips on DTS were destined for the Dallas
CBD along with 85 percent of DART commuter bus trips and all trips on Texas Bus

Lines.
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Much of this CBD orientation may be due to the radial nature of the 1984
transit networks, which made the CBDs the most easily accessible destinations
for transit trips, Figures 15 through 18 show the origin and magnitude of

those transit trips destined for the Dallas and Fort Worth CBDs.

Fare Payment

In 1984, 47.6 percent of transit fares were paid in cash while an additijonal
47.5 percent of the transit riders used monthly passes or punch cards. The

remainder paid by special fare (token, handicapped, or senior citizen).

The type of fare payment varied widely with income. O0f the transit riders in
the 1lowest income group (under $5,000), 61.7 percent paid cash while 30.8
percent wused a pass or punch card. The percentages were reversed for those in
the highest dincome group (over $50,000) with 29.9 percent paying cash and 65.7

percent using a monthly pass or punch card.

Interestingly, 42 percent of all riders who made five or more round trips per
week paid in cash., This seems to indicate a need for better marketing of the
monthly passes. Appendix R provides a detailed breakdown of fare type for each

transit system.

Transit Rider Characteristics

The 1984 socioeconomic characteristics of transit riders in the region are

shown in Table 4. A profile of the average rider is as follows:

Age 30
Sex Female
Annual Income $15,000-%$19,999
Ethnic Group Black
Autos Available 1.2
to Household
Household Size 3.1
Round Trips Per Week 5-7
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FIGURE 18
TRANSIT TRIP ATTRACTIONS TO DALLAS CBD - TEXAS BUS LINES
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TABLE 4

NCTCOG 1984 ON-BOARD TRANSIT SURVEY
SOCIOECONOMIC CHARACTERISTICS OF RIDERS

Ue

Autos Available | Round Trips
Age Sex Ethnic Group Annual Income Household Size In Household Per Week
1-18 8.9% | Male 36.4% White 43.3% | Under $5,000 14.8% 1 17.2% 0 30.2% 0 3.4%
19-24 22.4% | Female | 63.6% | Black 46.3% | $ 5,000- 9,999 | 12.5% 2 27.9% 1 35.6% 1 5.3%
25-34 32.3% Hispanic 7.9% | $10,000-14,999 | 10.3% 3 18.8% 2 24.9% 2-4 | 17.4%
35-44 17.2% Asian 1.3% | $15,000-19,999 | 19.4% 4 16.8% 3 6.8% 5-7 | 41.2%
45-54 8.6% Native 0.2% | $20,000-24,999 | 12.0% 5 10.5% 4+ 2.5% 8+ 32.7%
55-64 6.7% Other 0.6% | $25,000-29,999 4.7% 6 4.7%
65+ 3.9% $30,000-34,999 6.4% 7 1.8%
$35,000-39,999 7.9% 8+ 2.3%
$40,000-50,000 5.7%
Over $50,000 6.3%




Approximately 72 percent of all riders were between the ages of 19 and 44, and
74 percent made five or more round trips per week. Roughly 70 percent of the
transit wusers had annual household incomes under $25,000; 27 percent had
incomes under $10,000. Over 30 percent of the riders had no cars available to
their household, and an additional 36 percent had only one. This indicates a

transit ridership that is largely captive.

Appendix R contains detailed socioeconomic data from the Survey including

cross-tabulations and breakdowns by transit system.

CONCLUSION

The results of the Regional Travel Survey have implications on both the amount
and pattern of travel in the Dallas-Fort Worth area. The Survey indicated that
over the past 20 years, the number of person trips per person has substantially
increased. At the same time, auto occupancy in the region has declined causing
an even greater increase in the number of vehicle trips per person. The
average trip length has also increased for all trip purposes. All of these
factors have contributed to the increase 1in vehicle miles of travel in the

region.

While travel has been increasing, total <transit ridership has remained the
same, This has 1led to a significant decrease in transit's mode share. In
addition, the trip purpose of transit riders has shifted from a basically equal
distribution between HBW and HNW trips in 1964 to a majority of HBW trips in

1984,
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The Survey also revealed changes in travel patterns. In 1984 HBW trips made up
a larger share of all trips in comparison with 1964, This was true for NHB
trips as well, The amount of trip linking also increased over this period.
Both of these phenomena seem to be related to the increased participation of
women in the work force. Households now have less time to make nonwork trips
and are linking those trips to trips to and from the workplace. People are
also making more trips overv the lunch hour which was evidenced by a visible

1984 noon-hour travel peak.

The data from the Regional Travel Survey has been used extensively in the
vatidation of the NCTCOG travel forecasting process. Trip rates from both the
Home Interview and Workplace Surveys were used to update the Trip Generation
Model, and trip 1length and origin-destination data were wused 1in Trip
Distribution. Transit mode share and access/egress information has been
incorporated into the Mode Split Model along with data on auto occupancy.
Information on trips by time-of-day was also be used to develop peak-hour
traffic assignments. A1l of the above have assisted in producing more accurate

travel forecasts for the Dallas-Fort Worth area.
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APPENDIX A
REGIONAL TRAVEL SURVEY QUESTIONNAIRES



FIGURE A-1

NCTCOG HOME INTERVIEW
SURVEY FORM
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FIGURE A-2

NCTCOG HOME INTERVIEW SURVEY

TRIP DIARY
(Completed by Interviewer)
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FIGURE A-3
NCTCOG HOME INTERVIEW SURVEY
(Completed by Interviewer)
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FIGURE A-4
EMPLOYEE QUESTIONNAIRE

NCTCOG WORKPLACE SURVEY
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FIGURE A-5

NCTCOG WORKPLACE SURVEY
G NONEMPLOYEE QUESTIONNAIRE

e O
North Central Texas Council of Governments
1964 NON-EMPLOYEE TRAVEL SURVEY

The North Central Texas Council of Governments is sponsoring a survey of travel in the
Dailas-Fort Worth area. We ask your cooperation by answering sach of the questions below. if
possible, pleass retum this questionnaire to the person who gave it to you. If not, just place it
in any maiibox.

. YOUR ANSWERS WILL BE KEPT CONFIDENTIAL AND WILL ONLY BE USED
TO PRODUCE STATISTICAL DATA TO IMPROVE TRANSPORTATION SERVICES
IN THE AREA.

A. Is your reguiar piace of empioyment at this address? (Clrcie number)
1. Yes
2. No

IF YOU ANSWERED “YES™” TO QUESTION A, DO NOT ANSWER THE REMAINING
QUESTIONS AND PLEASE RETURN THIS FORM TO THE PERSON WHOQ GAVE IT TO YOU.

IF YOU ANSWERED “NO,” PLEASE CONTINUE.

8. At what TIME did you arrive here today? (Circle number)

1. Before 7:00 A.M. 3. 9:00 A.M. to 3:00 PM. S. After 6:00 PM.
2. 700 AM. to 9:00 AM. 4. 3:00 PM. to 8:00 PM.
C. Where did you START the trip that brougit you to this address?
Street Addaress (or nearest intersection or piace name) City dp Coda
Is this your home? O ves O No
0. HOW did you get here? (Circie number)
1. 1 drove by myseif. S. 1 rode a motorcycte.
2 | drove a car with others as passengers. 6. | rode in a vanpool.
3. | was a passanger in a car driven by someone eise. 7. { rode in & taxi.
4. | walked or bicycied. 8. | rode a bus.
£ |f you traveled to this place by auts, truck, or van, HOW MANY PERSONS were in the
vehicle, including yourseif? ———e. (@0ItOF NUMDer Of persons)
F. if you were the driver today, how many BLOCXS away from here did you park?
O 10rtess a2 O a O« O morethane

Q. It you traveied BY BUS to get to this piace, how did you get to your first bus stop?
(Circie number)

1. | drove by myself. §.. | rode a motorcycie.
2. | drove a car with others as passengers. 6. 1 rode in a vanpool.
3. 1 was a paasenger in a car driven by someone eise. 7. | rode in a taxi.

4. | walked or bicycied. .

H. What is the REASON for your trip here? (Circle number)

1. 1 work here S. Social/recreational

2. Work reiated 6. Personal business

3. Shopping 7. Eat a meal

4. School 8. Pick up or drop off a passenger
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FIGURE A-6

NCTCOG WORKPLACE SURVEY
NONEMPLOYEE AIRPORT QUESTIONNAIRE

N? 109550

North Central Texas Council of Governments
1984 NON-EMPLOYEE TRAVEL SURVEY

The North Central Texas Council of Governments is SpONSOnng & survey of travel in the Dallas-
Fort Worth area. We ask your cooperation by answering each of the questions below. If possibie,
please retum this questionnaire to collection boxes located in the airport terminais or as you
pass through the airport exit toll booth. If not, just piace it in any mailbox.

YOUR ANSWERS WILL BE KEPT CONFIDENTIAL AND WILL ONLY BE USED
TO PRODUCE STATISTICAL DATA TO IMPROVE TRANSPORTATION SERVICES
IN THE AREA.

PLEASE FILL OUT ONLY ONE OF THESE QUESTIONNAIRES TODAY.

A. s your reguisr pisce of empioyment at the airport? (Circle number)
1. Yes
2 No

IF YOU ANSWERED “YES™ TO QUESTION A, DO NOT ANSWER THE REMAINING QUESTIONS.
IF YOU ANSWERED “NO,” PLEASE CONTINUE.

8. At what TIME did you arrive here today? (Circie number)
1. Betfore 7:00 AM. 3. 9:00 A.M. to 3:.00 PM. 5. After 6:00 PM.
2 700 AM. to 9:00 AM. 4. 3:00 PM. to 8:00 PM.

C. Where did you START the trip that brought you to the Dallas-Fort Worth airport?

O

Strest Address (Or nearest intersection or piace name) City Zp Codge
Is this your home? ' ves 20 No
D. How did you get here? 1. Private auto, truck, or van 4. Limousine
(Circie number) 2. Rental car 5. Courtesy van
3. Taxi 6. Other

E. If you traveled to the sirport by auto, truck, or van, HOW MANY PERSONS were in the
vehicle, including yourseif? — (ONtEr nUMber Of persons)

F. Where will you be parking at the airport today?
+ O North Reduced Rate (Lot 1W) ¢ ] Terminal 2E » {J Amtac Hotel West

2 J South Reduced Rate (Lot SE) ¢ Termnal 3E 1o (] Rental Car Retumn
3 [0 West Reduced Rate (Lot 4W) , [ Terminal 4E w [ Did Not Park
« O Terminal 2W s O Amfac Hotei East

G. How long will your car 1. Less than one hour 4. More than 15 hours
be perked st the airport? 2. One to five hours 5. Wil not be parked
3. Five to 15 hours

H. What is the REASON for your trip here?
1O | am DEPARTING on a flight for BUSINESS reasons.
2{J 1 am DEPARTING on a tiight for PERSONAL reasons.

It you are NOT DEPARTING on a fiight from DFW today, what is the reason for your trip
here? (Check one box and fili in blanks, if appropriate.)

3 O | work here. 6 (J Drop oft departing passenger(s).

« 0 Work reiated 7 J Eat a meal.

s 0 Pick up amving s (J Dniving through arport without stopping.
passenger(s) s O Other
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FIGURE A-7

North Central Texas Council of Governments
1984 Workpiace Survey

EMPLOYER INTERVIEW

interview: Date Day Time

1. Name, address, and telephone number of establishment

Name Telephone
Address
Clty Jp Code

2. Name, title, department, and teiephone number of contact person

Name Department
Title Telephone

3 Number of empioyees by shift

AM./PM. to : AM./PM. Empioyees
AM./PM. to : A.M./PM. Empioyees
AM./JPM. to : AM./PM.  Empioyees
4. Attendance on survey day: (to be filled in following survey day)
S. Survey day Date
8. Employee questionnaires delivered ‘to
7. Non-empioyee questionnaires deiivered to

8. Location of site entrances:

* Draw diagram of site or building; show entrances and surrounding streets and landmarks. If truck counts are being
conducted here, note loading docks and delivery areas on diagram.

* Estimate number of surveyors needed:
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Transit Rider Survey

O TRANSIT RIDERS: in order 10 betier plan transd services, we noed 0 learn more aboul your ravel patiems. Pleass
newer the jollowing questions sboul the trip you are now 0 Please thes aven o you have
dready filled one ot in the last 8 weeks. Thank you for your help.

1. 1 got on this bus [

2. The place | have come om ls s this home? O Yes O No

3. | am getting oif thie bus at ]
N Street Inler:

4. The plece | am going Yo ls e thie home? D Yes (O No

or Street

8. The resson for this trip le: [} Work related D Sh ing OS O SocieVR onal
O Personal Business [ EstaMeal O Other

6. How did you get to this bus? [) By Avto/Parked O By Aulo/Dropped O

0 Transter from A Busies). O Walk O Other

Rowte Name(s)

7. ARer loaving this bus, how will you get 10 your finsl destination?
0 By Auto/Parked D By Auto/Picked Up

aT fer 10 Another Busfes)
= Route Name(s) O'Walk O Other
00 6. Hdw did you pay for this bus ride? - Type Zone (Deliss Only)
Adult
O Cash O Monthly Pass Senior Chizen 123
How much? (Please cucle lype and 20N€)  Hangicapped
G Token [Cran Only)
Type Zone {Dalias Only)
0O Tianstes 0 Punch Cad Aduit
(Piease cucle type and rone) Student 1 2 3
[afe | A —
Please specdy

9. How many round irips do you tshe by bus during 8 typical week (Monday through Friday)?
axs 024 057 0810 t)100r More

10. How meny cars, pickups, and vens sre toyour h hotd? 11. Sex: OM UOF

ONone O o2 03 0O4orMoe
12. What is yous sge?. 13. How many p nyouwr h hoid?
14. To which major ethnic group do you belong:

Ownhie OBlack A O Hap -A 0 Oher

Hlease specity

18. Whet Is your annusl HOUSEHOLD income?
O Less than $ 5,000 0% 5000-$ 9999
() $15000-$19.998 (1 $20.000 - $24,999
1] $30.000 - $34,999 (1 $35000 - $39.999

0 $10000 - $14.999
0 $25.000 - $29,999
1] $40.000 - $50.000
{1 More than $50.000

Nyou have ad 2bOUL Iransi SBIVICE 1N YOur 2168 Of ANy SUYGESHoNs 0N New Services you would ke Lo see.
please wii® them on the back of itus card

Afer completing this cerd, plesss foid and return | 10 the survey worker on the bus or drop Rt in any mal box
postage tree. Thank You.

Preguntas Para Personas Que Usan El Autobus

PAM PERSONAS OL : USAN EL AUTOBUS: Necestamos saber mas de sus viajes en los autobuses para poder dasles
mMejor servicio Por lavos fas ugx preg on ek aeslovia Por lavor Hene 63te QuOSHONANO aungue
ya aiga Renado uno on las uitwmas ocho (8) semanas. Gracias por su syuda.

1. Yo borde sele s on: y
Cake Esquina

2. El lugar de donde va es:

E® o8le lugar su csss? O St O No

{Dweccon o Esqunay

3. (Donde se va shajer de esle bus? y
Calle Esquena

4. El luger shonde Ud. va es: Es oste lugar su casa? O St O No

{Dweccwn o Esquing)

S. El proposito de su visje ee: () Trabajo (1 De Compeas (1 Escuela O Social/Recreacon
0O Negocwo Personal  LliraComer (O Otro

6. (Como Hego Ud. a este sutobus? 0 Automovi y l0 estaciono O Pasaero de Automovit

e do a 0110 Aulobu O EnPie 0 Otro Modo
Nomibre de la rula
7. Despues de que abaje sete autobus, ; va Ud. su visje?
OA iy lo O Pasaero de A ]

{1 Transbordare a oAro Aulobuy

0 En Pre D Otro Modo
Numbre de la ruta

8. .Como pago Ud. por sete autobus? Tipo Zons
Adulto {Delias solamente)
Qa En Electvo () Pase de un mes Anciano
Cuanio (Marque ¢! ipo y lu 20n3) Desabktado Tt 23
L} Ficha (Ciran solamente)
Tipo Zona
O Transborde O Tanela de ponchar Adullo (Dalias solamente)
(Marque e hpo y ia 2003} Estudianie
0 Owro Modo 123

Exphque

9. Lcmvhbowmmd.m&omuum(m.vmn
an 24 as7z aewo O 100 Mas

10. (Cuantos Carros, Trocss, 0 Vans iene on su femille?
ONnguno Ot 02 O3 (Od4oMas

11. Sexo: Ll Homive () Mujer

12. fQue o8 ou eded?. 13. cCuantss p hay on su tamitia?

14. (Qusl o8 su Qrupo ethnico? L Hispano (1 Otro
. . & xphque

15. (Que 08 su Ingreso por ano de la familia?
U Menos de $ 5,000 J$ 5000-$% 9999
0 $15000 - $19.999 1 $20.000 - $24.999
0] $30000 - $34,999 1) $35,000 - $39.999

11810000 $14.999
11 $25000 - $29.999
) $40.000 - $50.000
1) $50.000 0 Mas

SiUd llene comenianos sdicronales $obre el Servicio de ransito 8n su a14a 0 SuESHVNES BN OIFOS SHMVICIOS QU JuSSd, XN
1avor sscibalos atras de e3la tanela

doble latssjelay regresce ale p d0 0 puede PONS: 6N CUBIQUISr Cajs
pile. Gracias.

Despues de que ol
de no s

FUIYNNOILSIND AIAMNS LISNWYL

Q¥Y0d-NO 90JLIN

8-Y FJNYIA
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COMPLETED INTERVIEWS: A DEMOGRAPHIC PROFILE



APPENDIX B
HOME INTERVIEW SURVEY
COMPLETED INTERVIEWS: A DEMOGRAPHIC PROFILE
The first stage of the processing of the Home Interview Survey (HIS) was
completed in March 1985, resulting in 2,471 valid interviews and 6,403
household records (indicating one record for each household member or visitor
five years of age or older). There were 20,218 trip records for the
individuals in the sample. This included walk and bicycle trips to and from

work and vehicular trips of all purposes.

This Appendix provides a brief demographic profile of the sample households, a
review of the trip characteristics, and an examination of some factors, such as
school <closing dates and car ownership, which are considered important in the

estimation of trip rates.

I. The demographic profile
A. Household size - The average sample household size was 2.71. Figure
B-1 shows that 21.7 percent of the sample households had a single
member, 29.7 percent two persons, 20.3 percent three persons, 16.8
percent four persons, 7.4 percent five persons, and 4.1 percent six or

more persons.

B. Type of structure - Some 80.4 percent of the households in the
Transportation Study Area 1lived 1in single-family structures, 16.4
percent in multifamily units, 2.1 percent in town houses and duplexes,

and 1.1 percent in trailers (Figure B-2).

B.1



FIGURE B-1

1984 HOME INTERVIEW SURVEY

HOUSEHOLD SIZE
6 OR MORE (4.1%)

5 PERSONS (7.4%)

1 PERSON (21.7X)

4 PERSONS (16.8%)

2 PERSONS (28.7%)
3 PERSONS (20.3%)

FIGURE B-2

1984 HOME INTERVIEW SURVEY

TYPES OF RESIQENTIAL STRUCTURE
TRAILER (1.1%

MULTIFAMILY (16.4%)

TOWN HOUSE (2.1%)

SINGLE FAMILY (80.4%)

B.2



C. Income distribution - About 20.5 percent of the households in the
Survey had an annual income below $15,000; 23.3 percent had an income
of $15,000-$29,999; 16.3 percent had an income of $30,000-$39,999;
21.2 percent had an income of over $40,000; and 18.8 percent failed to

report the household income (Figure B-3).

FIGURE B-3

1984 HOME INTERVIEW SURVEY
HOUSEHOLD INCOME

NOT REPORTED (18.8%} BELOW $15,000 (20.5%)

OVER $40,000 (21.2%)

$15,000-$29,999 (23.3%)

$30,000-$39,999 (16.3%)

D. Auto availability - Some 8.3 percent of the sample households owned no
cars; nearly 34.6 percent owned one car; 32.5 percent owned two cars;
and 24.6 percent owned three or more cars. The average number of
automobiles per household was 1.84, and the average number of cars per

person was 0.72 (Fidure B-4).
B.3



FIGURE B-4

1984 HOME INTERVIEW SURVEY

CARS AVAILABLE PER HOUSEHOLD
NO CARS (8.3%)

THREE OR MORE (24.6X)

ONE CAR (34.8%)

TWO CARS (32.5%)

E. Sex of the household head - Approximately 72.3 percent of the heads of
the sample households were male and the other 27.7 percent female.
Females, however, constituted 53 percent of the total household members

(Figure B-5).

F. Occupational classification of the household heads - Twenty-three
percent of the household heads were 1in professional services, 13
percent in management, 15 percent in sales and clerical occupations, 12
percent in skilled manual jobs, and 6 percent in semiskilled or
unskilled manual jobs. About 20 percent of the heads were retired and

2 percent unemployed.
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FIGURE B-5

1984 HOME INTERVIEW SURVEY
SEX OF HOUSEHOLD HEAD

FEMALE (27.7%)
MALE (72.3%)
Driver's 1license - Ninety-one percent of the heads of the surveyed
households had a driver's license.
Employment status - Some 61 percent of the household heads worked on

the travel day; 37 percent did not work; and 1.7 percent worked at
home. Note that these figures are not comparable with Census data.
They refer only to the household heads and the proportion employed

among them by including only those who worked on the day of travel.
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Use of trip diary - All household members, five years of age and older,
were asked to keep a diary of all their vehicular trips as well as any
bicycle or walk trips to work. The purpose of the diary was to ensure
accuracy of trip recording. Figure B-6 shows that in 74.4 percent of
the households, none of the members kept a diary; in 21.4 percent, all
members kept a diary; and the remaining 4.2 percent of the households

had some members who kept a diary.

FIGURE B-6

1984 HOME INTERVIEW SURVEY

TRIP DARY. USE. BY HOUSEHOLD MEMBERS
OT KNOWN (0.7%)

ALL KEPT (21.4%)

SOME KEPT (3.5%)

NONE KEPT (74.4%)

Completion date of interviews - The original Survey timetabie aimed for
completing all interviews before Memorial Day 1984, while schools were

still open. However, due to a high refusal rate, this timetable had to

B.6



be revised, and the sample households were interviewed over a period of
four months starting on April 23 and ending on July 13, 1984. School
districts spread out their school closing dates between May 25 and
June 1. The closing dates of the largest Independent School Districts
(ISDs) in the study area were categorized into before and after school
closing periods. Figure B-7 shows that 62 percent of the households
were interviewed before the date of public school closing in the city

in which the household resided and 38 percent after the city's school

district closed.

FIGURE B-7

1984 HOME INTERVIEW SURVEY
COMPLETION DATE OF THE INTERVIEW

POST-MEMORIAL DAY (38.0%)

PRE-MEMORIAL DAY (62.0%)
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AVERAGE DAILY TRIPS

Average number of trips per household - On average, the surveyed
households took 8.2 trips per day. Single-member households took an
average of 3.25 trips; and as household size increased, the number of
trips increased steadily until reaching five-person households, at
which point trips stabilized at 14.25 trips per day. Trips per person,
however, showed a fairly steady downward decline as household size
increased.  The average number of trips per person, therefore, declined
from 3.25 for single-member households to 2.8 trips per person for

households of six or more members (Figure B-8).

FIGURE B-8
1984 HOME INTERVIEW SURVEY

AVERAGE PERSON TRIPS

4325 ///// 3.04 3.11 3.17 085

0 T T T T
ONE PERSON TWO PERSONS THREE PERSONS FOUR PERSONS FIVE PERSONS SIX OR MORE

HOUSEHOLD SIZE
a TRIPS/HOUSEHOLD + TRIPS/PERSON
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APPENDIX C
HOME INTERVIEW SURVEY
INCOMPLETE INTERVIEWS:
AN ANALYSIS OF THE “REFUSALS" AND "REJECTS"

The purpose of this Appendix 1is to analyze the size and composition of the
sample households who either refused to be interviewed or had been interviewed
but their questionnaires were rejected. Among the initial sample of 3,050
households, 579 (19 percent of the prescreened sample) interviews were left
incomplete. 0f those, 7 percent refused to be interviewed after having
consented to participate initially. Another 5 percent of the sample households
were not interviewed because they could not be located or contacted, and
another 3 percent were interviewed but were eliminated from the sample because
the interviews were unverifiable or incomplete. The first section of this
Appendix reviews the sample selection and screening procedures; the second
examines the reasons why an interview did not take place; the third section
examines the reasons for the rejection of the interviews which had taken place;

and the fourth evaluates the overall impact on the sample.

I. Sample selection and screening
During the period of March 26 - April 27, 3,050 households consented to
participate in the Travel  Survey. Those consenting households
constituted 18 percent of the random 1list of 16,766 households which
were initially screened in order to arrive at a representative sample
stratified by household size and car ownership. O0f the initial sample,
25 percent refused outright to participate, 22 percent could not be
contacted, and 35 percent were eliminated from the sample for reasons

relating to quota requirements,

C.1



IT.

The 3,050 households which remained 1in the sample were recontacted in
April and May to arrange for a travel date and, subsequently, an
interview date. Only 2,471 of these households (81 percent), however,
comprised the final 1ist of completed interviews. Most of the eliminated
samples were kept in a "dead-end" file. This file contained a total of
456 questionnaires pertaining to two groups of households: a) those
which were not interviewed because the households had either refused to
participate or could not be contacted, and b) households which were
interviewed but were rejected because the interviews were incomplete or
unverifiable. The following 1is an analysis of the reasons for those

refusals or rejections.

Noninterviews

Table (-1 shows that 11.7 percent (a total of 357) of the 3,050
households which had initially consented to be interviewed were not
interviewed. Column 2 shows that in 59 percent of the cases, the reason
for this noninterview was the refusal of an adult member of the household
to participate. The majority of those refusals (about 90 percent) were
based on the outright refusal of one or more adult members of the family
to participate, while. the other 10 percent of the refusals were due to
extenuating circumstances such as a death or sickness in the family or
other personal problems. Some of the refusing households denied that an
initial agreement had ever been made; some denied that an adult had
agreed to participate; and in some cases, the male adult in the household
had the overriding veto over the initial agreement of the female member.
Some of the households expressed reluctance to divulge personal
information, and some expressed doubts that a given household's travel
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TABLE C-1

HOUSEHOLDS EXCLUDED FROM THE FINAL SAMPLE
DUE TO REFUSALS OR INVALID INTERVIEWS

Percent
Number of Total
Reasons For: Households Percent Sample
(1) No interview
Refusal 212 59.4 7.0
Absolute refusal (190)* (89.6) ---
Extenuating circumstances (22) (10.4) ---
Contact impossible 88 24.6 2.9
Moved 47 13.2 1.5
Couldn't Locate 10 2.8 0.3
Total 357 100.0 (11.7)
(2) Interview rejected
Completion impossible 42 42.4 1.4
Verifiability problem 26 26.3 0.8
Partial cooperation 17 17.2 0.6
Other 14 14.2 0.5
Total 99 100.0 (3.3)
(3) Other reasons for
elimination 123 21.2 4.0
(4) Total dead-end
(Sum 1, 2, and 3) 579 19.0 19.0
(5) Total valid interviews 2,471 81.0 81.0
(6) Total sample
(Sum 4 and 5) 3,050 100.0 100.0

Source: 1984 Household Interview Survey - The Dead-End File

* Figures in parentheses indicate frequencies and percentages for subgroups
and are not included in the totals.
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III.

plan would benefit anyone in any way. One common refusal reason giQen
was the Tlack of time for the interview. Many other refusals occurred
because the original interview was postponed, the travel diaries were
thrown away, and the trips forgotten. Those interviews could not take
place, and rescheduling and setting new travel dates would be too

inconvenient or too late.

The reason for the other 40 percent of the noninterviews was the
difficulty of contacting or locating the households. In 25 percent of
those cases, the interviewer failed to reach the households after
repeated tries; and in 13 percent of the cases, the households had moved,
and the residence was either vacant or occupied by new residents who

would not agree to participate.

Rejected interviews

A total of 99 households were eliminated from the final sample after the
interviews had taken place. Forty-two percent of these households were
rejected because their interviews could not be completed. Those were the
interviews which were partially completed but were classified as
"dead-ends" because the additional information needed for their
completion could not be obtained within the specified time frame.
Another 26 percent of the interviews were rejected because the
information on them could not be verified. The verification problems
occurred in the process of checking the factual pieces of information or
checking the consistency among the trips and their stated modes, origin,
destination, and purpose. Another 17 percent of the interviews were

rejected because not all the household members cooperated with respect to
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IvV.

their trip information. In addition, 14 percent of the interviews were
rejected because the households were located outside the TSA, belonged to
an inadmissible sample (e.g., an institution or a business premise), or

were simply duplicated interviews.

Assessment of the impact

The 81 percent completion rate for the final sample was high relative to
the 18 percent completion rate for the pre-qualification stage. The
reject and refusal rate of 19 percent was not particularly high
considering the high residential mobility of the TSA households and the
detailed nature of the interview. The time lapse between the date of the
initial contact with the household, the follow-up contact to arrange the
travel day, and the date the actual interview took place may also have
contributed to the refusal rate. The Targest portion of the entire
dead-end file was made up of absolute refusals and incomplete or
unverifiable ones. The question 1is whether there was any consistent
pattern among the refusals or rejects which could introduce systematic

biases in the sample.

Were the dead-end file households 1ikely to have come disproportionately
from among groups with particularly high or low trip patterns? A
thorough examination of such a bias was not feasible--for the obvious
reason that, 1in most cases, no interview had taken pltace. A review of
the screening information suggests that the refusing households might

have been self-selected from the following groups:

. smaller households
) apartment dwellers
. low-1income households,
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Eliminating  those  households from the sample raised concern over
introducing a bias factor which would lead to overestimating trip rates.
An overall evaluation of the sampling procedures suggested that such an
upward bias could have been cancelled out by the downward bias introduced
by the oversampling of zero-car households--a procedure which was adopted

in order to meet the sample's quota requirements.

On the whole, the 19 percent refusal/rejection rate did not raise an
overriding concern over biases in the sample. Though higher response
rates could have been obtained by following a more rigorous screening
program, the increased costs of the screening would have diluted the

benefits of lower rejection rates.
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APPENDIX D
HOME INTERVIEW SURVEY
COMPARISON OF THE 1984 HOME INTERVIEW SAMPLE DATA
WITH THE 1980 CMSA CENSUS DATA

This Appendix compares the demographic profile of the 1984 Home Interview
Survey sample with data provided in the 1980 Census of the Dallas-Fort Worth
Consolidated Metropolitan Statistical Area (CMSA).l The comparison serves
several purposes:

° It provides a frame of reference for the entire Survey by showing how
closely the sample households mirror the population of the CMSA;

° It identifies several travel demand and supply characteristics of the
population (e.g., household size, income, employment status, and auto
availability), some of which are useful for calibrating travel demand
models; and

] It produces confidence intervals for the Survey means.

In the first part of this Appendix, the 1980 CMSA Census and the 1984 Survey
data are compared with respect to household size, auto availability, type of
residential structure, employment status, and income. Next, confidence

intervals for the sample means are calculated so that the boundaries within

which the population means are expected to fall can be established.

I. Comparison of the demographic profiles of the Census and Survey
populations

A. Household size - The mean household size for the 1984 Survey sample

was 2.71 compared to the mean of 2.70 persons per household for the

1980 Census of the CMSA.Z Table D-1 compares the size distributions

of the sample and Census households, suggesting that the sample

underrepresents the one- and two-person households and overrepresents

the three- and four-person households.
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TABLE DB-1
COMPARISONS OF HOUSEHOLD SIZE

Household Size 1980 Households? 1984 HouseholdsP

Frequency Percent Frequency Percent
One person 240,630 22.7 536 21.7
Two persons 329,524 31.7 733 29.7
Three persons 192,149 18.1 502 20.3
Four persons 168,224 15.9 415 16.8
Five persons 78,618 7.4 183 7.4
Six+ persons 51,270 4.8 102 4.1
Total 1,060,415 100.0 2,471 100.0

aSource: 1980 Census for the Dallas-Fort Worth CMSA

bSource: NCTCOG 1984 Home Interview Survey
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Auto availability - The average number of vehicles per household in
the  Survey was 1.73 cars compared to 1.76 for the Census
households.3 The Census figures systematically understated the
number of automobiles available to households by excluding pickups and
vans. This suggests that the reason for the lower average for the
Survey is that the survey design called for an oversampling of
zero-car households in order to ensure sufficient observations in all
cells of the cross-classification matrix. This oversampling lowered
the average number of cars per household, as shown in Table D-2. The
discrepancies shown suggest that both sources had a downward bias in
their vreporting of the average number of cars per household, and that
the average was more likely closer to 1.9 cars per household as shown

in the Bureau of Labor Statistics for 1984.4

Incomes - The 1980 mean household income for the CMSA in 1980 was
$21,567.60, while the sample average was $27,927.50. If we adjust the

1984 average to 1980 dollars, the average income from the Survey

becomes $21,816.22. Thus, the incomes from the two sources compare
very well,
Type of residential structure - Table D-3 indicates discrepancies

between the sample and the Census population in terms of residential
structures. While over 80 percent of the 1984 sample households
resided in single-family dwellings and 16 percent in multifamily
structures, only 70 percent of the 1980 Census households resided in
single-family dwellings and 25 percent in multifamily structures. The

explanation for the discrepancy may partly 1ie in the smaller size of
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TABLE D-2

AUTO AVAILABILITY BY HOUSEHOLD

Cars Owned 1980 Householdsd 1984 HouseholdsP
Frequency Percent Frequency Percent
Zero 69,896 6.6 204 8.3
One 354,042 33.4 856 34.6
Two 394,760 37.2 803 32.5
Three + 241,717  22.8 608 24.6
Total 1,060,415 100.0 2,471 100.0

dSource: 1980 Census for the Dallas-Fort Worth CMSA

bsource: NCTCOG 1984 Home Interview Survey
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TABLE D-3
DISTRIBUTION OF OCCUPIED HOUSING UNITS BY TYPE OF STRUCTURE

Type of Structure 1980 Households? 1984 HouseholdsP
Frequency  Percent Freguency Percent
Single-family* 738,613 69.7 1,986 80.4
Two-family 28,812 2.7 51 2.1
Multifamily 265,928 25.1 405 16.4
Mobile home 26,774 2.5 28 1.1
Total 1,060,127 100.0 2,470 100.0

dSource: 1980 Census for the Dallas-Fort Worth CMSA
DSource: NCTCOG 1984 Home Interview Survey

* Includes attached and detached one-unit structures and town houses.
Condominiums are included if in detached units.
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IT.

households residing in multifamily structures, a fact which makes

these households less likely to be contacted by the interviewer.

Confidence intervals for the sample means

Confidence intervals assign upper and lower bounds to each estimate and
specify the chances that the true means lie outside the boundaries. The
notion behind Confidence Intervals 1is the Central Limit Theorem which
maintains that as the sample size gets larger, the distribution of the
sample means approaches normality, with means and variances equal to those

of the population.®

A. Confidence intervals for the sample household size - Table D-4 shows
that chances were 95 in 100 that the true average household size in
the study area was between 2.652 and 2.768 persons per household. The
table also shows the 1980 CMSA Census average of 2.70, which was well

within our intervals.

B. Confidence intervals for car availability - Table D-4 shows that the
chances were 95 1in 100 that the true average for the number of cars
available to each household was between 1.685 and 1.775 cars. Those

intervals covered the average 1980 CMSA cars per household of 1.76.

C. Confidence intervals for average household incomes - Table D-4 shows
that the sample mean for household incomes in 1984 dollars was higher
than the CMSA Census mean income in 1980. Correcting for inflation
greatly reduced the gap between the two, bringing the 1984 average
income to $21,816 1in 1980 dollars. This puts it well within the 95

percent confidence interval.
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TABLE D-4

CONFIDENCE INTERVALS

FOR THE SAMPLE MEANS FOR HOUSEHOLD SIZE, CARS PER HOUSEHOLD,
1984 AND CONSTANT DOLLAR INCOMES, AND HOUSEHOLD TRIP RATES

Sample CMSA

Mean Census Standard

(1984) (1980) Error 95% Confidence Interval
Household Size 2.71 2.70 .0296 1.96*.0296 = < 2.652 < 2.768
Cars 1.73 1.76 .0229 1.96*.0229 = > 1.685 < 1.775
Income - 1984 $ 27,927.5 | 21,567.6 348.19 1.96*348.2 = > 27,245 < 28,610
Income - Constant § | 21,816.2 | 21,567.6 276.23 1.96*276.23 = > 21,614 < 22,697

Confidence Interval =

Probability of error

Sample Mean

= .05

1.95 x Standard Error Mean
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Notes

The Dallas-Fort Worth CMSA in 1980 included the nine counties of Dallas,
Tarrant, Denton, Collin, Rockwall, Kaufman, E1lis, Johnson, and Parker.
The boundaries of the CMSA were broader than the Transportation Study Area
(TSA), which was the basis for the Travel Survey. The TSA included all
nine counties of the CMSA, but covered only small parts of some of those
counties (i.e., Rockwall, Kaufman, E1lis, Johnson, and Parker). It was
decided to make the comparisons on the basis of those approximate
boundaries since the purpose was a comparison of percentages and not
absolute frequencies and since the distribution of population
characteristics was assumed to remain constant between the TSA and CMSA.

The sample average of 2.71 was obtained by dividing the weighted sum of all
the people 1living at the residences on the day of the interview by the
number of households. It excluded visitors and other family members who
were not residing at the address at the time. Including those visitors
would have increased the average to 2.74. The Census average of 2.70
excluded visitors but included all nonrelated residents in the households.

The Census and sample definitions of cars per household differed. Whereas,
both the Census and the Survey enumerated the number of cars "available" to
the household, the 1980 Census included only automobiles (including station
wagons), and excluded vans, pickups, or larger trucks. The Survey included
vans and pickup trucks. The Census Bureau's test surveys pointed out that
the 1980 Census wunderstated the percent of households with three or more
cars. (Source - Users' Guide: 1980 Census of Population and Housing,
Part B, Glossary, Bureau of the Census, 1982.)

The sample's per household average of 1.73 was obtained by dividing the
weighted sum of all the cars, vans, and pickups available to the household
(ranging from 0 to 6) by the total number of households. If the upper
bracket was raised to 7 cars, the average for the sample and the Census
would have been 1.84 and 1.87, respectively. Those averages more closely
match  the U.S. Bureau of Labor Statistics' average of 1.9 cars
per-urban-consumer wunit for 1980-81, (Source: U.S. Bureau of Labor
Statistics, Consumer Expenditure Survey, Washington, D.C., December 1984.)

Confidence Intervals for the sample means were calculated as follows:
Cl = ( X) - XZ) + 1.965; o=

1”2

X= .05
Where:
71 ;2 = the sample means

s = standard deviation for the means

n = sample size

1.96 = number of standard deviations around the means for a
95 percent level of confidence
o = probability of error
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APPENDIX E
HOME INTERVIEW SURVEY
TRIP RATE DIFFERENCES BY INTERVIEW DATE:
TESTS OF STATISTICAL SIGNIFICANCE FOR THE
PRE- AND POST-MEMORIAL DAY RATES

This Appendix outlines the differences between the trip tables which are based
on the entire Survey records and those which are based on the subsets of pre-
and post-Memorial Day interviews. The comparison serves as justification for
adopting the pre-Memorial Day subsample as the one on which the final trip
rates were Dbased. Section I presents the trip tables based on the entire
Survey sample. Section 11 shows the results of the tests of statistical
significance of the difference between means of the pre- and post-Memorial Day
trip rates (t-test), and Section III presents the final trip tables which were

based on the pre-Memorial Day subset and adjusts for the number of households

which made zero trips.

I. The 1984 HIS trip tables based on the entire sample
The 1984 Home Interview Survey person trip rates were based on 18,798
linked trips made by 2,471 sample households. This household base
contained all the completed 1interviews, including the households which

made no trips on the day of the interview.

Tables E-1, E-2, and E-3 show the full sample trip tables

cross-classified by income quartile and household size for three

purposes--HBW, HNW, and NHB, respectively.
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TABLE E-1
PERSON TRIPS PER HOUSEHOLD BY PURPOSE

ALL TRIPS*
HBW
Household
Income Size 1 2 3 4
Quartile
1 Mean .462 .847 1.661 1.606
SD (.84) (1.19) (1.59) (1.27)
cv (1.82) (1.40) (.96) (.79)
N (238) (236) (59) (33)
2 Mean 1.031 1.933 2.380 2.712
SD (.91) (1.68) (1.68) (1.85)
cv (.89) (.87) (.70) (.68)
N (225) (255) (158) (125)
3 Mean 1.415 2.364 2.935 2.832
SD (1.06) (1.46) (1.92) (1.83)
cv (.75) (.62) (.66) (.65)
N (53) (129) (124) (107)
4 Mean 1.050 2.549 2.863 3.453
SD (.89) (1.51) (1.76) (2.40)
cv (.84) (.59) (.62) (.75)
N (20) (113) (161) (150)

* Includes both pre- and post-Memorial Day trips

Notes: SD = Standard Deviation
CV = Coefficient of Variation (SD/Mean)
N = Number of Households

Source: NCTCOG 1984 Home Interview Survey
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TABLE E-2

PERSON TRIPS PER HOUSEHOLD BY PURPOSE

ALL TRIPS*
HNW
Household
Income Size 1 2 3 4 5 6+
Quartile
1 Mean 1.235 2.140 2.915 3.242 5.263 4,952
SD (1.77) (2.54) (3.46) (5.58) (4.68) (5.38)
Cv (1.43) (1.19) (1.19) (1.72) (.89) (1.09)
N (238) (236) (59) (33) (19) (21)
2 Mean 1.347 2.482 3.601 5.528 6.110 5.660
SD (1.44) (2.50) (3.43) (5.02) (5.13) (5.63)
cv (1.07) (1.00) (.95) (.91) (.84) (1.00)
N (225) (255) (158) (125) (47) (41)
3 Mean 1.283 2.659 4,774 7.477 7.831 7.895
SD (1.41) (2.76) (4.28) (5.92) (6.39) (7.19)
cy (1.10) (1.04) (.90) (.79) (.82) (.91)
N (53) (129) (124) (107) (59) (19)
4 Mean 1.850 2.823 4.040 6.720 7.948 12.619
SD (2.68) (3.06) (3.19) (4.78) (5.33) (11.66)
cv (1.45) (1.08) (.79) (.72) (.67) (.93)
N (20) (113) (161) (150) (58) (21)
* Includes both pre- and post-M