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IMPLEMENTATION STATEMENT

This report presents a comprehensive evaluation of the methodologies used in the travel
surveys conducted in five urban areas in Texas in 1990 and 1991. Recommendations are
included to improve the survey designs, methods of data collection, data specifications, and the
overall validity of the results of the surveys. These recommendations may be implemented in
future survey activities undertaken by the Texas Department of Transportation to improve the

overall data being collected and used in travel demand modeling.
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SUMMARY

The travel surveys accomplished in Texas in 1990 and 1991 represent a significant effort
on the part of the urban areas and the Texas Department of Transportation. This report has
evaluated the methodologies used in those surveys and, where considered appropriate, presented
recommendations for improvements. The following paragraphs present brief summaries of the

findings in this report.

HOUSEHOLD SURVEYS

The household surveys methodologies were considered to be reasonable in most respects.
Recommendations were made in the areas of sample size determination, survey methodology, and
data specifications. A need for additional research and work in the area of activity surveys in

lieu of trip surveys was also identified.

WORKPLACE SURVEYS

The evaluation of the workplace surveys conducted in 1990 and 1991 indicated that the
survey methodology was theoretically flawed. Recommendations were made for a procedure for
the determination and computation of sample sizes for workplace surveys, a revised methodology

for the conduction of those surveys, and additional data elements to be collected.

SPECIAL GENERATOR SURVEYS

The evaluation of the special generator surveys revealed no serious problems with the
methodology or data being collected in the surveys. Recommendations were made for revisions
to the data being collected to maintain consistency with the data from both workplace and

household surveys.

EXTERNAL STATION SURVEYS
The evaluation of the external station surveys indicated several areas of potential concern.
One was the time that data were actually being collected and another was the methodology being

used. Recommendations were made for the methodology to be used in external station surveys

XV



and the time that the surveys should be conducted. Revisions to the survey instruments were also

recommended to obtain additional data elements for travel demand and air quality modeling.

TRUCK SURVEYS

While no significant problems were found in the evaluation of the truck survey
methodologies, the issue of how the results could be applied and used was raised.
Recommendations were made for the methodology and procedures to use in conducting a
commercial truck survey and a for-hire passenger carrier survey. Included with those
recommendations were discussions on the use and expansion of the resulting survey results for

estimating total commercial truck travel and for-hire passenger carrier travel within an urban area.

DATA GAPS

Several gaps that have not been addressed in current survey procedures were identified
relative to travel occurring within urban areas. Previous recommendations dealt with one of those
areas, but other areas still need to be addressed. These will require new survey efforts or possible
modifications to existing su:rvejr efforts to collect the necessary data for estimating and modeling
these trips.

In summary, the recommendations in this report are intended to provide basic guidelines
for improving travel surveys in Texas. The collection of travel data must be tailored to meet the
individual needs of travel models within urban areas. The methods used for collecting that data

will continue to be evaluated and improved.
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INTRODUCTION

Estimating travel demand is a critical part of transportation planning. It is typically
accomplished through a process which involves four major steps: trip generation, trip
distribution, mode split, and trip assignment. Trip generation involves estimating the number of
trips being produced and attracted by discrete subareas (zones) within the urban area. Trip
distribution is the process by which the number of trips that are interchanged between zone pairs
is estimated. Mode split is the process of estimating the number of those trips that will use each
available transportation mode. Trip assignment is the process of predicting the route or line (e.g.,
transit) that the trips will take in going from one zone to another. The results of these steps are
estimates of the travel demand on the facilities being analyzed. Additional refinement typically
is necessary before final estimates of the travel demand are developed.

In 1989, the Texas Department of Transportation (TxDOT) contracted with the Texas
Transportation Institute (TTI) to review, analyze, and make recommendations for improving the
transportation planning techniques used by the Department. The overall objective of the project
is to ensure that the transportation planning techniques being used in Texas are state of the art
and the best currently available. This report is only one of many produced as a part of that
overall project. It reviews and analyzes one important agpect of estimating and predicting urban
travel demand, obtaining the data and information used in developing trip generation models.
More specifically, this report deals with the design and conduct of urban travel surveys in Texas.

This report is organized into nine sections following the introduction. The first section
discusses the development of trip generation models. The second section discusses the travel
surveys in general. The third through seventh sections discuss each of the five surveys as
typically done in Texas, the techniques and methodologies cutrently in use, an evaluation of the
methods, and present recommendations for improvements. The eighth section discusses other
surveys which may or may not be used, the methods available, and recommendations concerning
their application in Texas. The final section summarizes the previous six sections and the

recommendations.



TRIP GENERATION

Trip generation is the process of estimating the number of trips that are produced and
attracted by discrete subareas, or zones, within an urban area. These trips are classified into two
principal categories, home based and non-home based. A home based trip’s origin or destination
1s the home. All other trips are non-home based. The zone where a home based trip is produced
is the zone in which the home is located, regardless of whether the zone is the origin or
destination. The zone where a non-home based trip is produced is the origin zone for the trip.
The zone where a home based trip is being attracted is the non-home zone. The zone where a
non-home based trip is attracted is the destination zone. These definitions are significant because
they form the basis on which the trip generation models are subsequently developed. Trip
productions are estimated using models based on the characteristics of the household. Trip
attractions are estimated using models based on the characteristics of the land use activities
attracting the trips. The development of trip generation models are therefore predicated and
dependent on the data available for model development and calibration.

Trip generation models generally fall into two categories, linear regression models and
cross-classification models. The type of model used is, in many cases, dependent on the data
available for developing and calibrating the model. Other considerations are the trip purposes
being estimated and whether specific models are being employed for each trip purpose.

Linear regression has been and continues fo be used in trip generation modeling. The
models used relate the number of trips (either productions or attractions) to various independent
variables at the zone level. Trip productions are usually related to socioeconomic characteristics
of the households at the zone level such as household size, number of autos owned, household
income, age of head of household, number of licensed drivers, etc. Trip attractions are usually
related to the characteristics of the land use activity or intensity measures such as employment,
acres of development, amount of parking, square feet of leasable area, etc. The variables used
typically depend on the trip purpose and whether productions or attractions are being estimated.

Cross-classification, also referred to as category analysis, is considered a disaggregate
approach to estimating trips. Trip rates (e.g., trips per houschold or trips per employee) are

stratified (i.e., cross-classified) by certain socioeconomic characteristics which have been found

3



to influence the type and number of trips produced or attracted. For example, Table 1 shows
production trip rates in terms of trips per household cross-classified by household income and

household size. The estimation of the trips produced by a zone would involve

Table 1
Production Trip Rate
Cross-Classification Example
Household Size

Income Range 1 2 3 44-

I 0 -$7,499 0.31 0.37 1.60 1.44

$7,500 - $9,999 0.84 0.92 1.62 2.05

$10,000 - $19,999 1.11 1.36 1.55 1.66

$20,000 - $29,999 1.23 1.94 2.22 2.76
=$30,00('}0 & Over 1.50 2.13 2£ 2.43 |

estimating the number of households in the zone which had the characteristics of the categories
by which the trip rates were stratified. For example, the number of households with two persons
in them and with an average household income between $7,500 and $9,999 would be multiplied
by the trip rate of 0.92 to estimate the number of trips produced by those households. The
households within each zone would be disaggregated into each cross-classification category and
multiplied by the appropriate trip rate to estimate the number of trips produced. Trip rates can
be developed for estimating trip attractions in a similar manner. Each trip purpose may also have
separate trip rates.

The data for developing and calibrating trip generation models generaily come from travel
surveys. Up until the mid-1980s, the trip rates and models used in Texas were based on origin-
destination travel surveys conducted in the 1960s and early 1970s. Beginning in the 1980s,
TxDOT and several Metropolitan Planning Organizations (MPOs) in Texas began an effort to
update the base information for their trip generation models and procedures. Travel surveys were
first conducted in the Dallas-Fort Worth and Houston-Galveston urban areas in 1984. A survey
was subsequently done in Texarkana in 1989. Following these efforts, TXDOT made a

4



commitment to expand these surveys and improve the amount and quality of data available for
transportation modeling in Texas. This effort corresponded with the conduction of the 1950
census and consisted of having a number of travel surveys conducted in urban areas within the

state.



TRAVEL SURVEYS

Travel surveys are the means by which the information used to develop trip generation
models is obtained and, in some instances, may be used to study and/or analyze travel patterns
within an urban area. In the sixties and early seventies, surveyors conducted home interviews
in randomly selected homes throughout the urban area. In addition to the home interview
surveys, external station and truck/taxi surveys were conducted. These methods provided the
most reliable and accurate information, but they required a great deal of time, manpower, and
mohey. These surveys gathered information on the characteristics of the household and the
number, purpose, and mode of travel for each trip made by persons five years and older in the
household during a 24-hour period, typically during the middle of the week, the number and type
of trips entering and leaving the study area, and the number of taxicab and truck trips being made
within the study area. The information gathered from the surveys and from secondary sources
(e.g., employment) was used to develop trip production and trip attraction models. The models
were used to predict the number of trip productions and attractions in the future by assuming that
the trip making characteristics would remain stable over time with any increase/decrease in travel
being caused by changes in households and/or land use activities.

While trip generation models have changed somewhat over time (i.e., since the sixties),
the information necessary to develop and calibrate those models has remained basically the same.
What has changed has been the amount of information and the techniques for obtaining the
information. It became apparent in the seventies that funding was not sufficient to update the
earlier travel surveys in the same manner as they were originally accomplished. Consequently,
new techniques (or, in some cases, modified old techniques) were developed in the late seventies
and eighties and applied to obtain the travel information necessary for updating or validating trip
models being used in major urban areas.

The surveys begun in Texas in the mid-eighties began 2 process of updating information
originally obtained (in many instances) more than 20 years earlier. While the original origin-
destination surveys had included home interviews, external station surveys and truck/taxi surveys,
the new survey efforts were designed to obtain similar and additional information on travel within

urban areas operating under the constraint of limited funding. These surveys have included up
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to five independent surveys within an urban area, household, workplace, special generator,

external, and trucks. These are discussed individually in the subsequent chapters of this report.



HOUSEHOLD SURVEYS

Household surveys are designed to obtain information about the socioeconomic
characteristics of households and the amount, type, and mode of travel made by the members of
the household. In the 1960s and early 1970s, household surveys were done through home
interviews. Households were selected using a systematic sampling process. For example, if a
10 percent sample was desired, every 10th household would be surveyed. An example of the
survey instrument used is shown in Figure 1.

The Dallas-Fort Worth and Houston-Galveston areas were the first urban areas in Texas
to conduct comprehensive regional household travel surveys in the mid-1980s. In 1989, a
household travel survey was also conducted in Texarkana, Texas. These surveys and the
experience gained in their implementation subsequently led to a standard survey instrument for
use in similar travel surveys in Texas. During 1990 and 1991, household surveys were conducted
in San Antonio, Amarillo, Brownsville, Tyler, and Sherman-Denison using these standard
household survey instruments. The following sections present brief descriptions of the Dallas-
Fort Worth, Houston, and Texarkana household travel surveys followed by a discussion of the
five surveys done in 1990 and 1991.

DALLAS-FORT WORTH (1)

A regional travel survey was initiated by the North Central Texas Council of Governments
in the Dallas-Fort Worth area in 1984. That survey consisted of a household survey with two
other independent surveys designed to provide information by which the urban travel demand
models in use at the time could be updated. The travel demand models in use had been originally
developed based on an origin-destination travel survey conducted in 1964 and updated in 1973.

In the houschold travel survey, households were selected using a quota sampling
technique. Using data from the 1964 survey, an analysis was performed to determine the number
of households to be sampled. Households were stratified by size and auto ownership. The

number of households in each cell (i.e., to be sampled) was based on the
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I =~ HOW MANY PERSONS LIVING AT THIS ADDRESS ARE EMPLOYED (EXCLUSIVE OF STUDENTS) - REPORT SUBMITTED
J- HOW MANY PERSONS LIVING AT THiS ADDAESS WENT TO WORK TODAY_— —— DATE
K- WHAT IS THE TOTAL INCOME EARNED BY MEMBERS OF THE HOUSEHOLD ANNUALLY_ _ 0 . COMPLETE INCOMPLETE
CIRCLE ONE GROUP  UNDER {3000 4-5000-5999 7~ 0000 - 5999 10-12,500~14,999
2-3000 - 3989  5-6000-6999 @- 9000 - 9909 11~ 15,000~24,999 REASONS INCOMPLETE
.3=4000 - 4999 E-7000 -7999 1 9-10,000-12,499 - OVER-25,000
L- TOTAL NUMBER OF AUTO DRIVER (VEWKCLE} TRIPS REPORTED AT THIS ADDRESS o e e TELEPHONE NUMBER
M-TOTAL NUMBER OF TRIPS REPORTED AT THIS ADORESS (EXCEPT WALKING) .o oo _ INTERVIEWS CHECKED
[~NUMBER OF PERSONS 5 YEARS OF AGE OR OLDER MAKING TRIPS~———wmmmn - ——— NI TEAL )
2-NUMBER OF PERSONS & YEARS OF AGE OR OLDER MAKING NO TRIPS e e e e CODED BY e
- F A WITH TRIPS UNKNOWHN o o o m e —_
3-NUMBER OF PERSONS, 5 YEARS OF AGE OR OLDER T [ l CHECKED. BY
R FACTOR e e e e —————— e e e ——————— LNHAL)-

Figure 1. 1960s Origin-Destination Household Survey Instrument
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URBAN FALLS URBAN TRANSPORTATION STUDY

Form I-BA Sheet__ of __ Sheets -
ROVISED H-19-6T
CARD E COUNTY CENSUS CENSUS SAMPLE SURVEY
or CITY TRACT BLOCK NUMBER | ZONE MONTH and DAY of TRAVEL
QRIGIN DESTINATION
1" 2 3 4 5 6 7 8 9 0 1 iz* 13
Czaupa- : Sex Kind of Ploce , in ) Purpose Kind
: rson ) Tri i r Tim: in
tion B | Preon| Trie WHERE DID THIS TRIP BEGIN? WHERE DID THIS TRIP END? L % B Pupose of Trip verte of
Industry Origin — Dest. Dﬂrgr % 1rom P, 1'0 Trip Parking
! O--RESIDERTIAL--O 0 WALKITOWORK} AM RS T---STACET
1= IHDIS T, MFG.~ = | It INESS-= -~ ~ 2-STREET METER
2 Ze-UTIL ~THANS 302 . | AUTO DRIVEA PR E’.‘,‘,E‘:..‘-&%’T:‘E? -3 2 3---LoT F :r.
3-COM-RETAY +== 3 2 AUTD PASSENGER] A-SCHOOL v~ w- v= —emrevad | X €-1L0F P
A--SERVICES v=v 4 3 BUS PASSENGER Beee SOLAL- RECREATION == § 2 o 5--- GMAG! rnu:
S CULT-LKTERH -3 B+CHANGE TRAYEL WODE~= 6 | 23 GARLGE PAID
6= PARKS -OPEN- 6 4 TAXI PASSENGER PM TosoEAF MEAL = m=mmmanat 3 7.5 SRR CA Rowes
. T- AGRI-UNDEV.- =7 & TRUCK PssEnGen] - B=RCS PROTERTY
] T B-KILTI,- BLOG-~ 8 9o CRUSED
. : City [ opubric BLOG-— City 6 SCHOOL Burg ° 0- KOT FARKED
O -RESILERTIAL--0 O WALK(TOWORK) FE T T T L —— I-==-STR
t 1= INOUST=NFG.v =a | | AY)TO DRIVER AM 2- PERSOMAL RUSINESS - - -3 z—ms:r METER
2 2=+ UTIL s TRANS WEL2 2 3 3-++L01 FREE
‘!-gg:\.;accz?u.--; 3 2 AUTO PASSENGER 3 4-LoT "Ionm:
.- IEES s mm 5o §a2. A'»P"CRC,\TICM-—--S 5+ s GARRGE
5-CULL-CNTERN =+ 8 38US PASSENGER G Eniat TReEL UoEevg | @ | 2| 776 Gamear peid
6~ PARKS-OPEN- @ 4 TAX| PASSENGER PM Fua-EAT NEAL~ » voumwn = F [ Tome SLHGICE O REPRINS
T-AGRL-UNDEV.- - -7 5 TRUCK PASSEHICA] . BeSHOP= = - = e mmeean #-RES PROPCATY
- 8- MILTL.- BLhA—0 9 +-SERVE PASSCNGER - —-9 9--- CAUISED
Cily [ o-pyBLic 6LOG.~~ 9 Clty 6 SCHOCL BUS O HOME == 2 % 4 b ta s o = O- KOT PARKED
i 0--HESIDLNTIAL-O 0 WALK{TOWORK) | AM beem WOMK = = = o= mmmae] Tewe STRLLT
.- | 1 AUTD DRIVER 2- PEWSONAL BUSINESS — --2 2-STRECT WETER
2 3eve REQICAL- DENTAE~ 3 3--- LOT FREE
2 AUTO PASSENGERY - 4 SCHOOQL == = = = = g ols - LOI"‘:\'O €C
Bee- SOCIAL-RECREATION e GARMGE FR .
secuLr-ENTERn-- 8] - 3 BUS PASSENGER - CHANGE TRAVEL WOC €| F [ 6. ganzie pam
B PARKS: GPEN- 8 4 Taxi PASSCNGER PM To- - [AT MEAL=n = s ¥ e #ou- SOFVE 0 RETRRS
07'36';'[-“0%"-—;7 5 TRUCK IMSaEaC SEHAP i - ccemaeanf g0 HLs PerATY
T - M T]apLDg.. .7} va Guee SLRVL PASLENGER - -0 - - -etELD
Cily 9PUBLIE BLBD Clty & $CHOOL Pus - O HEVE - --......-_3.4, O NGT PARKED
I O RESIOERTIAL-O 0 WALK(TO WORK] Joe e WORK ~ == == - v = T A
I IRQUST-HFG.-=v | | AUTD DRIVER Z- FERUMAL HJSINESS T UIFLLT WETER
2 2--UTIL-TRANS¥SL-2 a 3 MEOIGAL- DENTAL- — $-4- L3l THEE
:'gg:»'fcigﬂ"-";a 2 AUTD RISSTHIER 4-5CHOOk- - -- -~ = - s 4-{9; nin:;""
. Vi . - von SOCIAL - RECHEATION -- - res GARLS
$+CULY.-CNTERN = § 3 8uS PASILNGER s cag'1"is 15!1«%7. movz-?& E e §- GaueGE PAID
6 PLRKS -~ DPCN=8 4 TAX! PASSENGER Fov-EAT WLAL* === o= =~ T Poee SOPCE QRTINS
7-AGAI-UNDEV.++-T 4 TRUCK PRESCHGETY BeSHOP s mm e mss ey 8- R[S LAOMCATY
, B--WILTL-8LUG--8 9+ ee SEXSE PASSENGEA« v =9 Fre - CRAGLD
City | 9-,uslit BLDS. =+ 9 City 6 SCHOOL BUS O HEHE = == == =< v 0 -HOT PARELD
0--ﬂE.nIMNYML 0 bovs WCRK = =~ = == =wreu] I--=$Th
| 1+ INOUST» Wi G === 1 O WALKITD wi¥in} 2+ PLRSONAL  BUSI - srm:r METER
2 2o UTIL rnmsmz | AUTD DRIVER 3= WE DAL DENTAL 3-+- LOT FREE
43- gg:v-lgg;ML -4- 3 2 AUTO PRSSEVER 4- LCHOOL- = — — = o 4+ 0T PAID
. " o . $-v - SOCTAL » RECAEATION 3--- GARLGE FREE
5 CARLT +LHTTRN: =+ 8 3 BUs PASLLNGER G CHALGE TRAVEL WODE«--§ g|r 6+ GARASE PAID
sy--:g;'xsdgggc-s 7 4 TAXF PASGLNSLR P 1--- CAF WfAL-==-==- w Teoa SLRVE A REPAIRS
VAGALS -~ » ¥ BCS FouPLATY
- BeMILTL BLDG-- 8 3 TACH IRLIZRAT 900 STRE PASTL 90 CRISTO
City | a-pubLic BLDG---9 City & SCHOOL [13 O HOUE = = s s e 0- 50T PAED

*Column 12 To Ba Usad Culy if “Servs Passcogar” is A Purposs Uzad In Column I,

Figure 1.

1960s Origin-Destination Household Survey Instrument (con’t.).
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variance of trip rates for each cell (from the 1964 survey). Table 2 presents the final stratified

sample quotas.
Table 2
Sample Requirements
Dallas-Fort Worth Household Survey
Persons per Household
Autos
Owned One Two Three Four+ Total
Zero! 101 66 40 43 250
One 501 363 228 292 1384
Two - 226 179 179 584
Three or More - - 155 377 532
Total 602 655 602 891 2750 H

'Quotas for zero auto households were desired numbers, but variations would be accepted.
Source: Reference 1

Households were selected via a systematic random sampling technique using area
telephone directories and were contacted and asked to participate. For those agreeing to
participate, household characteristics were obtained to determine in which stratification cell the
household belonged. As quotas for each cell were reached, households would be excluded if they
fell in a cell already filled. Additional effort was required to fitl the necessary quotas for the
zero-car households. Each household that agreed to participate was subsequently sent a letter and
a set of travel diaries for recording their travel on a specified day. An interviewer then went to
the household and interviewed each person over 16 years of age about the fravel they did on the
survey day.

The household survey consisted of two parts. The first was to obtain basic information
concerning the characteristics of the household:

1. Household address and structure type.
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Number of persons age five and older living at that address.
Number of out-of-town visitors staying at that address.
Number of vehicles available for use.

Household income.

Data on persons age five and older:

a. Relation to head of household

b. Age and sex

c. Licensed to drive

d. Occupation

e. Industry

f. Whether they worked on the survey day, made trips while at work, and

whether they made other trips that day

The second part of the household survey dealt with the information on the number and

type of trips made during the survey day by each person 16 years of age and older:

1.

aw oA W

Address where trip began (i.e., origin) and address where trip ended (i.e.,
destination).

Purpose of trip.

The land use activity at the origin and destination ends of the trip.

The time the trip was started and the time the person arrived at the destination.
The mode of travel used for the trip.

If the person (i.e., making the trip) was the driver, the number of passengers in
the car, and the number of passengers in the vehicle if the trip was a carpool or
vanpool.

If the mode of travel was transit, the mode used to access the transit system.
The cost for transit if the mode of travel was transit and the cost for parking if the

mode of travel was by car

In addition, the travel diaries were obtained from the survey respondents. The travel diary

also included the person’s age and sex along with the information listed above. Copies of the

household survey forms are shown in Figure 2. Additional details and specific information on

the Dallas-Fort Worth household survey may be found in Reference 1.
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Sectlon IV: Administrative

[Travel Day NORTH CENTRAL TEXAS
- COUNCIL OF GOVERNMENTS A. Household Telephone Number; __
rSamph Number [ I [ I —l ® ad HOME INTERVIEW SURVEY
r B. Interdewsr
C. Telephone Contacts {If Any}:
Sectlon I: Household Data Date  Time Puipose/Outcome
A. Sample Address [ I ' l ] l
House Numbar, Street Name, Apl, No. City/Town County 2Zlp Code
B. Stuclure Type. D
C. Numberof People LIMng @l thIB ADATess ittty ie it aam e e e e asaie ittt teta e e st s b e aam e e n e s e e e s e e d e n e eaae b e e e e aaean s %::: .| ©. Personal Contacts in Household:
D, Number of Peopls Age 5 8nd Over LIMng 8t thIS AGAIBES ... ..uueessarneaenoeennnnestesonseenssstonsseariasnssessonsnnsanss eerarrraas Cerrreneaes e | ' Dale  Time  Talked lo/Commaents
E. Number of Out-of-Area Visliors Staying af this Address fesrirasresr g Ceriaanas [N errera s Eesraaeas CetttssseraraaEEe s Cevweriaaas hrsEsressinas E
F. Number of Passenger Cars, Vans, and Pickups Avallable for LJse .. i ieirsinennriroiotananneninssoonsns e Cenamtirrrerranan [: .
G. Household Income: [Do Nol Ask Until Intendew Is Complale] i iut e v v o n ta st s ne it i base ot asssn sttt sasonsunnanasttrtavansarnan Wrrareamantane Vevaaean E .
E. Compleled Interview Submitted:
Section ll: Data on Persons Age 5 and Qver Date: By:
A B G 0 E F G H ! J K '
Persan i Ralalion Licensed Worked on Made Trips Made Other Trips | Centify That All Informallon
Number Interviewsd to Head Age Sax to Drive? Oceupation Industry Travel Day? While at Work? on Travel Day? On this Form Is Correct and True,
o1 Head 1M 1 YES 1YES 2NO 1 YES 1 YES
r‘ r 2F 2 NO r “"'I 3 Worked at H: 2 NO 2 NO
i o_ o ome e Signature of Inteniewsr
02 1M 1 YES 1YES 2NO 1 YES 1 YES
r— i“"'— 2F 2 NO l | 3 Worked at Home 2 NO 2 NO
03 M T ¥ES TYES 2NO T VES T YES F. K interview Submitted incomplete
T r"“ 2F 2 NO [ 'I 3 Worked at Home 2 No 2 No
1M 1 YES 1YES 2 NO ™™ YES TVES Interdewer's Reason:
r—" r“"‘ 2F 2 NO I ’ 3 Worked al Home 2 NO 2 NO
08 T M 1 YES TYES 2ZNO T YES T YES
r- r‘_' 2F 2 NO I | 3 Worked st Home 2 NO 2 NO
06 T ™ T YES 1YES 2 NO T YES 1 YES Date Initials
r"" r"‘ 2F 2 NO r"_““"‘l 3 Worked at Home 2 NO 2 NO
o7 T™ T VES TVES 2ZNO TVES TVES Supeivisor's Comments:
] l' 2 F 2 NO l - '-"" 3 Worked at Home 2 NO 2 NO
) ™ T YES TYES ZNO T YES T YES
[— I-'— 2F 2 NO r" '_I 3 Worked at Home 2 NO 2 NO
o9 T M T YES TYES 2NO T YES 1 YES Date Initials
i r 2F 2 NO r—_'l 3 Worked at Home 2 NO 2 NO
10 M 7 YES TVES 2 N0 TVES TVES Q. Fist Edi; Fall Paess
!"" r‘—' 2F 2 NO l'_"_—l 3 Worked at Horne 2 NO 2 NO
Date Initials
Age Codes Relation Cades Section |l Trip Summary
_H. Flnaf Edii: Fa#l Pass
15-10 6 28-45 1 HEAD 8 GRANDCHILD A, Tolal Vehlcular Trips Reported
2 11-15 7 48-55 2 SPOUSE 7 OTHER RELATIVE B, Persons Age 5 and Over Making Trips
3 18- 8 58-85 3 SON 8 UNRELATED ; Date Initlafs
C. Parsons Age 5 and Over Not Making Trips
4 21-25 B8 85-QVER 4 DAUGHTER 9 QUT-OF-AREA VISITORS D. Complets of Incomplate Interview Code
5 28-3% 0 UNKNOWN 5 GHANDPARENT 0 UNKNOWN ) - {, Coding Camplele
Date initlals
Figure 2. North Central Texas Council of Governments 1984 Home Interview Survey.
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Trip Report

CONFIDENTIAL

The infermation obtsined I this srvey

LT 111 NORTH CENTRAL TEXAS e o ied b
OUNCH - acoorded conftentiat treatment,
C CIL OF GOVERNMENTS and will be used for stetistical
- only.
Section V: Trip Report
Travel Day and Date Sheet _ of
A c b E F G H f J K L
[ 4
TR LAND-USE
R PURPOSE (Type of Activity} TIME OF TAIP § g 3
i’ g WHERE DD THIS TRIP BEGINT - WHERE DID THIS TRIP END? ~ . i£ z 1 '.§ 25
z z {ORIGIN) {DESTINATION) ] g 5'56 !'6 .’ég
2 2 From| To ORIGIN DESTINATION START ARRIVAL Hagll= ..';
e« (3 3 =a
gF 33
=5 Xl =22
::‘m Citghe
‘ ] A ™
Addran Tnimes tion Aadraslintsssetion e | —ereraaamr— | » “| N oy
Fiscq [Tyt | #Tote (City) - § : S
memr——[ [T T | | sepm——I[T T ] 1 [ [T} —wm Tome
Clacte " Chreta
e e— S AM
Addram |atmsectipn Addisen'intarsscilon Trpe o Activily Tyos af Aclivity N "] :“ ’:
Prace (City) Fiace TChy! H H L JUN T
} X L re— I I l I I b X ra— ' ] I I I I l l I Time Tuna
Circle - Cirche
ey — - —— AM M P
Addisn Intbriictian Addresd intetseiion Tvos of Activity Tvpe of Activity N M : »
Fisca [Chy] Fivew (Ciny) H H S .
o[ T [ I 1 |mem———[ TTT] [1 I Tie
Circla Cucin
; [R—— AM | AM ™
Addrass 'Interiecilon AdOrtik i nlSriat 10 Fyoe o1 ACTvTY Fvpe of Activity H min "M
Fta ST Fraca iEhT o~ H : L J .
EEE?"**—'l ]I ' 1 EEEE“""——I l l l] r? I [ Jums Tme
' Circly Chela
AM M| AM L)
Addiegs in1srescilon Addrese fnisrasciion Tone oT ACTRY Fep ol Aetiviny N ™ "
Fiscs (Ciyl Frace [Cityd 1 : ) H | S
e [ [ [ | Jmme—— T T [ L] i i
Cireiy Circte
AM P AM M
Edd e Tntarvaciion FRodrens Tpcarection Tese st ATy Trev et AGTY N aln o
eca SRYT Fiste 1CHyT . : H | JUN S
e —— T 1T [ w1 T1 L1 [T Hig
Clgha Clrela
v v AM ™| am L
FTiws Tnrarvecilon .iia-nlﬂnwmﬂnn ey e ——tmarR N min "
FucdTZRVT Fiace [Chy] | : : $__o
[ [T [ |-V TTT] L] 0 LD
Cirgks Clrele
AM P A [ 4]
ABaien TRt setion RadisiTarseection Tyoa ot Attlvity Type af Acihvly N MM [}
(1 Fisca 1C) . : : L I S
s (T [ [mr—— [T T T] T [T | =
b7 X T ¥otods
TRANSIT ACCESS CODES!:

owrun

PURPOSE COUES:

HOME T EAY MEAL

WORK B SERVE FASSENGER
sHOP # CHANOE MODE
scHoo o MDE

SOCIAL/ALE.

. FEASONAL BUS

MODE OF TAAVEL CODES:

. AUTO DRIVER

1
H
3. BUE TROLLEY
&, 3CHOOL Bus
8. TANXY

8 MDTOACYCLE

. AUTO FASRENGER 2. CAR/VAN FOOL

B.WALK;/BICYCLE

9. QTHER

1. WaLx

1, DAOVE AUTO A PAAKED
3, AUTOQ, BUT NOT PARKED
4. CAR POOL

8. DYHERN

Figure 2.
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HOUSTON-GALVESTON (2)

A regional travel survey was initiated by the Houston-Galveston Area Council (HGAC)
in 1984. This household travel survey was designed to provide information for updating the
Houston-Galveston area travel demand models. Previous travel models had been based on
information from an origin-destination travel survey conducted in the 1960s.

The total number of households to be surveyed was estimated using modified coefficients
of variation weighted by the proportion of households in each stratification by size and vehicle
ownership. The needed number for the survey was estimated to be 1,200. A goal was set at
1,500, however, to ensure that the minimum of 1,200 would be obtained.

Table 3
Desired Household Responses
Houston-Galveston Household Survey

—T e ———T —

Household Size

Autos
Available 2 persons 3 persons 4+ persons
1 238 103 ) 4 424
2 ' 22 330 146 222 720
3+ 6 72 107 148 333
Totals 276 | sl 296 413 | 1,49

Source: Reference 2

Based on data from Dallas on the variability of the number of trips per household, three
categories of households were identified; and census tracts in the Houston-Galveston area were
grouped according to those categories (based on the number of households in the census tract that
fell in each category; i.e., the category with the largest number was the one to which that census
tract was assigned). Using data from the 1980 census, the number of households by household

size and vehicle availability were computed for each category. An estimate of the trip variability
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per household for each of the three categories was developed by weighting the estimated trip
variances per household by the estimated number of households in each household size and
vehicle availability strata. The number of households to be sampled from each of the three
categories was estimated based on the variability of trips per household and number of households
in each category.

Households were selected randomly for ten replicates of 1,200 households. It was
anticipated that up to 12,000 households would have to be contacted in order to obtain 1,500 that
would participate in the survey. The procedures used to implement the survey consisted of two
primary stages. Households were first contacted by phone and asked to participate in the travel
survey. The telephone survey was used to screen the households to ensure that the number within
each size and auto availability stratification was obtained in terms of those agreeing to participate.
The information obtained during the telephone interview verified the names and address of the
household occupants, the number of automobiles available, the number of household members,
and whether or not the household would participate in the second stage of the survey.

The second stage of the survey consisted of mailing survey forms and instructions to each
household that agreed to participate. The survey mailed to each household consisted of two parts.
The first part requested information about the household and its members, while the second part
requested information on the trips made by each member of the household. Each household
member five years of age and older was requested to complete the trip survey forms for a
selected day.

The household survey questionnaire asked that each household member be assigned a

number and requested the following information:

1. The age and sex of each member of the household.

2. The relationship of each member to the first person in the household.

3. Whether that person was employed full time, part time, or not employed.

4, Whether that person did or did not travel on the designated travel day for that
household.

5. The combined annual income of all members of the household (five income ranges

were on the survey form and they were requested to indicate where their combined

household income fell within those categories).
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Each household member was given a different colored trip survey form to complete
concerning the trips that member made on the designated travel day. The trip survey form
requested the following information:

1. The travel day.

The location where the person’s first trip began.

The address, building, or nearest intersection of the destination of each trip.
The time each trip began.

The purpose of each trip.

AN G o o

- The mode of travel for each trip including whether the person was the driver or
a passenger (if a driver or a passenger, the person was asked the number of other
persons in the vehicle). '

The households were asked to return the completed survey forms to H-GAC by mail. The
forms were processed and, if necessary, the households were contacted by phone again to clarify
any questions and/or missing information. It should also be noted that the households were
contacted prior to their travel day to ensure they had received the survey forms, determine if they
had any questions, and remind them to complete the survey form on their travel day and return

it. The household survey forms are shown in Figure 3.

TEXARKANA (3)

A regional household travel study was initiated in the Texarkana, Texas, area in 1989 by
TxDOT and the Arkansas Highway Department in cooperation with the Ark-Tex Council of
Governments. The purpose of the study was to collect information by which the urban travel
demand models for the Texarkana area could be updated. The travel survey consisted of three
independent travel surveys, a household travel survey, a workplace travel survey (which included

a survey of special generators as a component), and a roadside travel survey.
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PART 1: HOUSEHOLD INFORMATION

1. Address
Label

Remember, your travsl day Is m:v’--

DAY
The label above includes your home address and the number of persons and the
numbaer of vehicles repcrted in our initial teisphone conversation If any of these are
incorract please write the correct information directly on the label

We wouid naow iike some information on each housshold mamber.

2, Please assign 2“Person Number” to each persan residing in your housshaid who is five 1
years or older, starling with yourseif as “Person Number1.”
(Fill in appropriate box for sach question for sach parson)
Perion RELATIONSHIP TO PERSON I8 hat she smpioved! Did he' she treve! Form 1o he used
Mumber{ Ags Sox NUMBER 1 [Check onat o yuu, holl or parttime?  fon the = Traved Day? for Trip Aecord
M/ F[Soouss ChAd  Aslattey ..:?t” Full Time Pw- Na Yeou No Continy n
1 —|PersonnumBer1f O 3 Of O O | anached Page
|2 | o0.0:0] 0.0 Of g O | e
1| |1—40 ©C g 0 O Qg g aaog Yeliow
«L d e po@j-ad ol g o . e
s | {10 O QO Qg Qoo o Tan
s L g O ool oo alag a - Pink-
T|l—j—}©2 0 0 0f o o g g o Gray
L_‘. 2 0o gl o-g opo a Orange

3. ¥ you add up the annualincomes of all housshold membaers, into what range doesitfalil?
{Check one)

Under$10.00000  $10.000-320.0000 $20,000-$30.000 () $30.000-$40.00000 Over$40.00003

This completes the houssahold information needed Please fiil out the attached
travel questionnaire for yourself and ask every other household mamber gver S to
compiete the enclosed trip record of the ¢olor indicated in quastion 2 above. For
example, person number2 usa blue form, person number3 use yellow form, st

Figure 3. Houston-Galveston 1984 Household Survey.
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Plezsa fill out this form for one parson oniy.

PART 2: TRIP RECORD

FOR PERSON NUMEER _1__ {write number from question 2)

Do NOT report walking or bicycie trips.

Please enter your travel day—..._/.

[-T8

On this day, did you travel outside the home? (check one}
0 NOQ — Return questionnaire

0O YES = Continua below -
MY FIRST TRIP TODAY BEGAN AT
0 Home [J Other Location (fill ir}
NUMBER
d FOTH
BEGIN THIS LOCATION Aﬂmg m‘ms ruRRCSE ‘ wumo.:w 2‘355:;
O orr o Truck e
: Address Building or ] . am 10 Retum Home river- Car or -
3 0O work 0 Passenqer+ Car or Truck
FIRST Neaarest intarsection pm B Work Retated m_ﬁ__—_a
| WENT O Schoot O School Bus
T O Shep or Meal | O Taxdd
1 O Other(Social | 0 Other
Recreation,
Sty Perscnal
Address, Building or|____-__am| O Retum Home O Driver+ Car or Truck -
Nearest !ntersogtlon- pm|Ql Work .QL‘..”'MEJ
THEN 3 work Related | O Bus
1 WENT O School O School Bua
T O Shep or Meat { O Taxt
2 a] om-r{‘?jau 0 Qther
City Peraona
Address, Building or am | @ Retum Homa § CJ Driver~ Car or Treek l_
. O work ] Passenger- Car or Truck
THEN Nearsst Intarsection pm T work Aviared BB ger- Car or” JS———
| WENT T Sehool 3 Schoot Bus
plss €] Shoo or Meal | O Taxi
3 Q Other(Sociat | O Other
Recrastion,
Sy Fersona)
itdi am | O Retum Home | [J Driver- Car or Truck
e araon am | © e Heme | O e ey ]
THEN : O work Related | (J Bus
| WENT B school O Sehool Bus
TS 0 Shop or Mest | O Taxt
4 3 Other(Sociat j O Other
Recreation,
L Gy ™)

CONTINUE TRIPS 8 THROUGH 10 ON REVERSE SIiDE. THANK YOU,

Figure 3.  Houston-Galveston 1984 Household Survey (con’t).

20



r
- STARTING FOR THS PURPOSE BY MEANS OF:
THes LocATION AT THIS THag (Chach ongy {Choch ol Shat sDoht
ress. Buildl . am )3 Retumn Home | [ Driver- Car or Truck
:‘d.‘:u |2:‘.‘f::cgtlg; pm ] O Work L3 Passengwr- Car or Truek
THEN O woex Retated { (] Bus
| WENT O school [ School Bus
TO: O Shop or Meal [ O Taxi
H] 0 Other(Social | O Cther
Recrestion,
Oy Personal
: O Return Home | O Driver - Car or Truck
- arn
ﬁida::!: isgch%g;‘*—pm O work [] Passanger- Car or Truck
THEN O work Related | [ Bus
| WENT O school 0 School Bus
10 O Shop or Meai | 3 Taxd
[ D Other(Sociai { O Other
Recreation,
ity Personal
Al . am| 3 Retum Home { O Driver- Car or Truck
’A{ddres:.err:.t;:gt'r::gﬂg;  pm | O wexk O Pazsenger- Car or Truck }-
THEN { oares O work Avisted | L5 Bos
| WENT O school O School Bus
T O Shopor Meat | 0 Taxi
7 B Other(Social | O Other
Recreation,
Gy Perscnat
. D) Return Home | O Driver - Gar ar Truck |
. am
posres Buldngorl__._am| 5 S |5 S0 s ]
THEN O work Related | O Bus
1 WENT O Schoot QO Schooi Bus
TO: O Shop of Meat | O Taxi
8 O Other(Social { O Other
sation,
Gty Peracnal
ress. Buildi . {J Retum Home § ©J Drivar- Car or Truck
:ldd <t [B:‘;Idmcgt.or "’—""—‘;,mn 0O womk Ol Passenger - Car or Truck
THEN earest Intarsection Ol Work Reiated | T Bus
| WENT O seroal D) School Bus
TO: D Shop or Mea! | [ Taxi
] O Other(Socias | 1 Other
Recreation,
y Personal
Jitd am } O Return Home | {J Driver- Car or Truck —
ﬁda‘:::?,s;:igr&g;' pm 0O work O Pesssanger- Car or Truck [E—
THEN 0 work Aeisted | O Bus
| WENT 0 Sehoot 3 School Bus
TC: D Shop or Memi | [T Taxi
10 O Other (Sociat | O Other
ﬁmaugrt
Cny F L
S

IF YOU MADE MORE THAN 10 TRIPS, HOW MANY MORE? ____

Figure 3. Houston-Galveston 1984 Household Survey (con’t).
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In the household travel survey, households were selected randomly from the 1989 Cole
Cross Listing Directory for the Texarkana Urban Area and Vicinity in accordance with a stratified
sampling plan developed by TxDOT. A total of 626 useable household surveys were desired with
the household stratified by vehicle availability (four classifications) and household income (four
classifications). The number of households to be surveyed within each stratification category was
estimated using the modified coefficient variation method (4) with nationally averaged modified
coefficients of variation with cell frequencies for the income and vehicle categories for the

Texarkana area.

Table 4
Household Response Matrix
Texarkana Household Survey

It

Vehicle Availability

Income

3+

uartile 0 1 2

$0 - $10,000 20 72 27 6 125
$10,000 - $20,000 3 63 59 23 148
$20,000 - $30,000 1 39 101 51 192

'r $30,000+ 0 13 74 74 161

" Totals _ 24 187 261 154 626

Source: Reference 3

Households were randomly contacted based on the wealth rating of the census tract within
which they were located. In an attempt to survey an even cross section of the community, an
effort was made to survey a proportionate number of households in each census tract based on
the number of known households within the tract. The method used to conduct the household
travel survey was a telephone/mail/telephone/mail technique. Households were contacted initially
by telephone and asked to participate. Those agreeing to participate were asked basic information

to determine the category the houschold was in. A survey packet was then mailed to the
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household with appropriate instructions and later contacted twice by phone, once to remind them

of their survey day (i.e., the day they were to record their trips and complete the survey forms)

and answer any questions concerning the survey and again after their survey day to determine if

they had completed the survey and later to remind them to return the survey. As surveys were

returned and checked, some households were contacted again by phone to clarify or obtain

missing information.

The household survey consisted of two parts. The first part was to obtain basic

information concerning the characteristics of the household:

1.
2.
3.

Household address.

Number of persons living in that household.

* Number of persons in that household that were employed for more than 20 hours

per week.

The number of cars, vans, and/or light trucks available for use by members of the
household.

For each person in the household, the following information was requested: age,
sex, relationship to first person listed (usually the head of the household), if they
were employed full time, part time, or not at all, and if that person traveled or not
on the survey day.

The total annual income range earned by all members of the household (four

ranges were listed on the survey).

The second part of the household survey dealt with the travel information on the number

and type of trips made during the survey day by each person five years of age and older:

I.

The location where the first trip began and whether it was at home or the person’s
place of work.

The address of the destination of each trip and the time of arrival at that
destination.

The purpose of the trip. (i.e., return home, work, work related, school, shop or

. meal, and other, e.g., social, recreation, personal, etc.).
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4. The means of transportation for the trip, i.e., car, pickup, van, or motorcycle and
whether the person was the driver or a passenger; bus/school bus; commercial
truck; taxi; or other (blank included for mode to be specified).

5. Total number of persons in vehicle.

The survey forms are shown in Figure 4.

1990-1991 HOUSEHOLD SURVEYS

As a result of the surveys conducted in the Dallas-Fort Worth, Houston, and Texarkana
areas and the recognition that the basis for the travel demand models was questionable due to the
age of much of the data, an effort was successfully initiated by TxDOT to fund and supervise
travel surveys in several different size urban areas throughout the state. The intent was to
compile a comprehensive data base on travel by which travel demand models used for
transportation planning could be updated using the latest techniques and data available. The San
Antonio urban area was selected for the first of these surveys. Surveys were subsequently
conducted in Tyler, Amarillo, Brownsville, and Sherman-Denison.

As the first of several areas where travel surveys would be done, the travel survey in San
Antonio became the preliminary design for the travel surveys that would follow. The surveys
conducted in Dallas-Fort Worth, Houston-Galveston, and Texarkana all provided a base of
information relative to the techniques to be used, information to be gathered, and methodologies,
but each survey was different in one way or another. Using the information and knowledge
gained in the previous three travel surveys, the household travel survey was structured in two
parts, one to obtain household information and one to obtain trip information.

The household information was requested in three sections. The first requested general
information on the household, the second requested specific information on each member in the
household, and the third requested information on household income. The following information
was requested in the first section of the household survey:

1. Household address confirmation and type of structure (i.e., single family detached

or multi-unit).
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Texarkana Urban Area Travel Survey

| . PART 1: HOUSEHOLD INFORMATION
| : Address

Remember, your travel day is

DAY MONTH YEAR

d . - - .

1. Thonk You for ogreeing lo participate in this Importont travel survey. Please provide or confirm
the requested information on oll cppropriate Sutvey forma,
A. Including yourself, how many people live in your household? e~
B. How maony peopie in your household are employed for more thon
20 hours per week?

C. How mony cors. vans ong light trucks ore avaiioble for use

L by members of your househoid?

The information obove includea your home address. ond the number of persons and the number of vehicles
reported in our initia! conversation. If any of thia information is incorrect, please magke the necessary
corrections above.
We would now like some information on eoch household member,

2,

Please assign o "Person Humber® to eqch persen residing In your housenold who is five years or

older, storting with yoursell os "Person Number 1" (Fill In appropriate box for each question
for each person.)

RELATIONSHIP TQ PERSON

I3 he/she employed? |Did he/she trovet
NUMBER 1 (Check one) If/m_ fu“pl ofm on the
Persont Age | Sex Not port—time? Travetl Day™2 Form to be used
Number M/F [Spouse Child Refotive Relateq| 4! Port Tme Na Yes for Trip Record.
Time  Only
1 PERSON NUMBER 1
2 o O

o|ajoo(oi

o|o|ojo;o|a
olojojo|o|o|als

o{o|o{0{0;0

0

ololnjo{o|D

O
Ololololio|o|olo
olololo|lolajo|a
ololgjololo|o|d
olololo{g|o|o|o
0

N

(3 i you odd up the annuai incomes of oll household members, into what ronge does it foll? )
{Check one)
0 ¢-$0.000 0 $20.000~$30,000

\ 0 $10.000-$20.000 O $30.000 + )

This completes the household Information needed. Please fil out the attached trovel questionnaire for yourself

ond ask every other household member over five years old to complete the enclosed trip recard of the color Indicateo
in question 2 cbove. For exumple, person number 2 use blyg form, person number 3 use the yeliow form. etc.
Please moll oll completed forms using the postage pald envelope enciosed in thiz pockage to:

Texarkana Urban Transportotion Study
P.0. Box 5826

Thenk You for your cooperation! Texorkana, Texas 75305

Figure 4. Texarkana 1989 Household Survey Instruments.
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Texarkana Urban Area Travel Survey
PART 2: TRIP RECORD

FOR PERSON NUMBER

Please fill out this form for one person only.
Please enter your travel day

/

MONTH Day

1

On this day, did you travel outside the home? (check one)
O NO — Return questionnaire

0 YES — Continue below

MY FIRST TRIP BEGAN AT O Home DOOther Location

IS THIS YOUR PLACE OF WORK? ] YES

fill in)

NAME OF LOCATION

ONO

ADDRESS

( TOTAL
FOR THIS PURPOSE BY MEANS OF
BE GIN LOCATION TIME (Check one} (Check oli that apply) Ngggg&s
) IN_VEHICLE
@ Please be specific . M| [ Return Home § {1 Passenger—Car, Pickup,
FIRST T PME O work Van, Motorcycle
O work Related O Driver -
WENT Nome of Ploce O schoot O Paossenger
! . O shop or Meal | (3 Bus/School Bus
T0: Address/Nearest Intersection {1 Other (Social, [ 0 Commercial Truck
1 Cit Recreation, O Toxt )
= 1 Y ] 1 Persondal) O3 Other(spectfy) .
ey 1+ vy |l s R T R B I B IO e B P An
SNV S I N N A N XYTv'e S S B B e N Koy SCrorvetucs U B Jriiis e
Please be speciﬁc — ©M1 [ Return Home | L) Passenger—Car, Pickup,
P O work Ven, Motorcycle
THEN O} Work Reigted 8 Drlver —_—
. NT [ Name of Place {3 School Possenger
I WE 3 Shop or Meal | ) Bus/Schoo! Bus
TO- Address/Nearest Intersection £] Other (Sociol, | O Commerciel Truck
2 City Recreation, 0 Texl :
- Personat) [ Other(specify}
i M I e I
Please be specific . :’:1 (] Return Home b L} Passenger—Car, Pickup
R—— 0 Work Von, Motorcycle
\ THEN O Work Refoted | O Driver _—
| WENT [ Name of Pigce O Schoal | [ Passenger
TO. O Shop or Mea! | [1 Bus/Schoo! Bus
. Address/Nearest Intersection . {3 Other (Social, | [J Commercial Truck
3 cit Recreation, 3 Toxi
o I‘L f' [ LT - Personal) O Other({specify}
=T T T T 1T T 1T ——
I I T T T T T o L s
i Piease be specific |_ . ™| 'O Retum Home | O Possenger—Cor, Pickup.
THEN PO 3 work Van, Motorcycle
[0 Work Related [ Driver —
| WENT |{ Nome of Pioce £} School [l Passenger
TO: 01 Shop or Meat [0 Bus/School Bus
: Address/Nearest Intersection D Other {Soclal, } 3 Commercial Truck
4 City Recreation, 3 Text
SFRICE Personat) O Other{specify)
11 | | | sl l | Sy b .:.:.:.:.:.:.:.:.:.:.:.:.:.l J [

Figure 4.

Texarkana 1989 Household Survey Instruments (con’t).
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Texarkana Urban Area Travel Survey
PART 2: TRIP RECORD

FOR PERSON NUMBER

2

Piease fill out this form for one person only.
Please enter your travel day

/

MONTH

On this day, did you travel outside the home? (check one)
ONC — Return questionnaire
O YES ~ Continue below

DAY

MY FIRST TRIP BEGAN AT O Home 0[JOther Location

IS THIS YOUR PLACE OF WORK? O YES

(fill in)

0

NAME OF LOCATION

[LLT]

NO

ADDRESS

]

(" l TOTAL
FOR THIS PURPOSE BY MEANS OF
BEGIN LOCATION TME {Check one) (Check ol that appiy) NggssEgNS
IN VEHICLE
Please be specific . 9MY [ Return Home | [J Possenger—Cor, Pickup,
IRST TP O work Van, Motorcycle
FIRS 0 Work Related 3 Driver
8 Schoot 1 Possenger
I WENT | Nome of Piace [} Shop or Meq! | [] Bus/Schoo! Bus
TO: Address/Nedrest Intersection 0 Other (Social, (] Commercial Truck
1 Reereation, O Toxt
City Perzonal) O Other(specHy)
ofFFkEl 1 t T 1 1 bl T T F -1 T T -
§ l .................. | J .............. r J ................ o R
Please be specific | . ;‘r: 8 Return Home | O ;;oase:q:r—m:. Pickup,
Work - an, Motercycle
THEN {3 Work Related [J Driver —_—
| WENT | Nome of Piace EDJ Sehoal Lo Es;g::f;loe;“
op or Me u
TO: Address/Nearest Intersection D2 Other (Soclal { Con:!meﬂ:ial Truck
2 Recreation, O Taxt
Clty Personal) [0 Other(specify)
FET T T T 1T T I T T T T T T T T
bl 1 | | 1 L] s N s R s
Please be specific |{__. 9™ O Return Home | O Passenger—Cor, Pickup,
PNl I work Van, Motorcycle
THEN {3 Work Related 0 Driver
| WENT | fome of e B oo e [T G50 5
op orf Meql L
TO: Address/Nearest Intersection ] other {Social, | O Commercial Truck
3 ) Recreation, O Taxt
Ely Persondt) [0 Other{specify)
OEFICE J l ................. 1 ! l ..................................... l ' ......................
'L.SE ..................................... ittty B B
Please be specific | . M| [ Return Home | [) Possenger—Car, Plckup,
PMY O work Van, Motorcycle
THEN [ Work Reioted 8 gf‘ver —
WE 3 Schoeo! aszenger
| NT Name of Place £] Shop or Meal | T Bus/School Bus
TO: Address/Nearest Intersection [ Other (Social, | 0 Commerclal Truck
; ecreation, ox
4 City gerson::{) B gthler(speclfy) .
el 11 LT T B TT T T Vo == ] | ]
Figure 4. Texarkana 1989 Household Survey Instruments (con’t).
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3.
4.

Number of persons living at that address and the number that were five years of
age and older.
Number of persons in the household that were employed.

Number of vehicles available for use by members of the household.

The second section of the household information survey assigned each member of the

household 2 number and requested the following information:

1.

AN O S

Sex.

Age.

Indicator whether they were or were not a licensed driver.

Relationship of person to the head of the household (i.e., spouse, child, etc.).
Indicator whether the person was or was not employed. |

Indicator whether the person did or did not travel on the household’s travel day.

The third section of the household information survey requested the household to report

the range within which the total combined annual income of all members in the household fell.

Ten ranges were provided on the form. The first eight were in $5,000 increments from zero to

$40,000. The ninth range was from $40,000 to $49,999 and the last range was $50,000 or more.

Figure 5 presents Part 1 of the Household Survey form as used in San Antonio.

Part 2 of the household survey instrument was designed to collect information on each trip

made by persons within the household during the specified travel day. That form is shown in

Figure 6. The information requested was as follows:

1.
2.
3.

The location where that person’s first trip of the day began, i.e., home or other.
Name and address of location of each trip destination.

The time of the person’s arrival at each location and the time of departure at each
location.

Purpose of the trip (seven purposes including other were provided).

Mode of travel for the trip (these included vehicle driver, vehicle passenger, walk,

bicycle, bus, school bus, taxi, commercial vehicle and other).
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SAN ANTONIO - BEXAR COUNTY TRAVEL SURVEY
PART 1: HOUSEHOCLD INFORMATION

\,

ﬁ Thank You for agresing to participata In this Important ravel survey. Please provide or
confirm the lollowing information:
A. Is this your correct malling address? I Check box Ii comekt
B. Is your residence [ Single family delached
C. How many people live at this addrass?

D. How many people are five years or older?

E. How many people In your household are employed?
F. How many cars, vans, and light lrucks are availabla for use by members ol your household?

{3 Multi-unit {apartment/conde/lownhcuse)

Address:

Telephone:
Remember, your travel day Is:

y

the necessary corrections above,

Tha information sbove Includes your home address, the number of parsons, and the number of vehiclas reperted In our lalial conversation, i any of (hls inlormation Is Incomrect, please make
We wouid now llke some intormatlon on each household memboer,
1

-
2 Pleasa essign a "Person Numbar” to each parson residing in your household who Is five years or older, starting with *Person Number 1° as the deslgnated head ol the
household. (Fill in appropriate quastlon boxas lor each person.) This Seclion 2 Is conlinuad on the reverse sida,
Relation to Persan No. 1
{chack box) 5 Did He/She Travel Color of
Person Sex Liconsed Driver 7 2 a 4- Not Employed ? on the "Travel Day* 7} Form lo be Used
Numbar MF Age {circle ona) Spousa Child Relative Relaled {circle ona) {circla one} for Trp Record
Haed of . . .
N 1) Yes 2) No O O 3J O 1) Yos 2) No 1) Yos 2) No White
2 1) Yes 2) No L1 O & Od 1) Yos 2) No 1) Yos 2) No Blue
3 1) Yes 2) No I O O O 1) Yes 2) No 1} Yes 2) No Yellow
4 1) Yes 2) No O O O 3 1) Yas 2) No 1) Yes 2) No Green
5 1} Yes 2} No O O g g 1) Yes 2) No 1) Yes 2) No Gold
6 1) Yes 2) No O O g d 1) Yes 2) No 1) Yes 2) No Pink
7 1) Yos 2) No 1 J O g 1) Yes 2) No 1) Yos 2) No Tan
8 1) Yes 2) No 1 [ [:] 1 1) Yos 2) Ne 1) Yes 2) No Cream
9 1) Yes 2) No O O O O 1) Yos 2) No 1} Yes 2) No Grey
L 10 1) Yes 2) No O O O Od 1) Yes 2) No 1) Yes 2} No Ivory

Figure 5.

San Antonio-Bexar County 1990 Household Information Survey Instrument.
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FOR PERSON NUMBER 1 (Refer to question 2 of the Household Questionnaire)
O Yes

Please fill out this form for gnq person only.

PART 2: TRIP RECORD

On this day, did you travel outside the home? {check one)
If Yes, continua balow, I No, relurn the queslionnalre to the

Please enter your traval day -

Month

Day

deslgnaled head of housshold,

i

3 Ne

N
-

MY FIRST TRIP TODAY BEGAN AT

{Fill in address)

I Hoeme

J other Locatlon

am.

Departure time: p.m.

30

{Place/address or neares! intersaction/cily/slale/zip code)
When did ;:;':,ff,; tiYouPsld | IfBus, WhatWas
you gat Moda of CanTruek/Van| Parking, What the Fare?
: herefleave Purposa of Trip Transportation {Including Was the How Did You Get
BEGIN Location Address hera? {check ona) {check ona) salh) Parking Cosl? to tha Bus Stop?
@ Arlve J Astun Home [0 Oriver {(carvuckivarvmotorcycls) Fare § Arip
Mame of Place . 8 g:hfolwom or Work Rolated 1) Pas;senger {carruckvan/motorcycla) = Ps — =T ETETy
FIRST [.] Secial / Racreatlonal LJ v\.ra kl L] Tax! per day CJorove Aulo & Parked
Address or nearesi Inlersection | Daparnt [J Pick vp/Drop oll Passengsr CJ Bicycle ] Commercial Vehicie CI0ropped OIf (] Waiked
IWENT a.m. | [] Change Travel Mode ] Bus fover 1 lon) [JcCarpocled with bus riders
TO: City St Zip pm. | (I Other (] Scheo! Bus [] Othor ) Gther
Atthval ] Ralurn Home ] Driver {car/ruckivarymotorcycla) Fare $ filp
8.m. 1] Go lo Work or Work Related [ ] Passenger (carfruckvan/molorcycio) P$ —
Name of Place pm.| 3 School 0. Walk [ Tai e
THEN [ Secial f Recraational D Bleyclo 0 co cial Vohid per day [IDrove Aulo & Parked
I WENT Address or nearasi Intersection | Depariure | 7] Piek up/Drop off Pessenger i mmercial Yelicio [O0ropped Off ] Walked
a.m.|[[] Change Travel Mode 3 8us {ever 1 ton) {JCarpooled with bus riders.
TO: iy S 7 prL| [ Oter [ School Bus [} Other C10ther
@ Arthval [_] Asturn Home [J Oriver (carfruckivarvmotorcycla) Fare Arip
Name of Place pm 8 g;“’ :"’0’*‘ or Work Related | [T} passenger {carruckivan/molorcycle)
THEN {77 Social/ Recreational . ;\.’a"; g Taxi — [J0rove Auto & Parked
| WENT Addross or nearest Intersection | Departure | [} Pick up/Drop off Passenger | L Bicyde Commarcial Vehlicla Coropped Oll T walked
T0; a.m.} [J Change Travel Mode [ Bus {over 1 lon) CICarpooled wilh bus riders
o Stato p.m.{[[] Other [J School Bus [ Other
1 — = :
@ Artlval ] Relurn Home [C] Diiver {caritruckivarvmoloreycla)
Name of Place om 8 ggh“) \IN"* or Work Related } [T passenger {carfruckivanimolorcycle) P S _
ALIN [e%e]
THEN ] Socialf Recreational g ::'alk! 8 1(;3“ ‘al Vehicle |’ per day [JOrove Aulo & Parked
F WENT Address of nearest intersection Daparlure [C] Plck up/Drop ofl Passenger cycle ommarcial vehi [CIDropped O [J Walked
TO: - a.m.|[_] Change Travel Mode ] Bus {over 1 lon) CICarpoolad with bus riders
Gity State Zip p.m.i ] Other 7 School Bug [T Other AC)Other
RoT p 2 B T g
- A
Figure 6. San Antonio-Bexar County 1990 Household Trip Survey Instrument.




6. Total number of persons in vehicle.

7. Parking cost if the person paid parking.

8. If bus was the mode of travel, the mode of travel to the bus stop and the bus fare

paid.

Figure 6 presents the Part 2 form used in the household survey to record the frip
information for each person in the household.

While the survey instruments were consistent for each of the five urban areas surveyed,
there were some differences in the sample sizes and the methodologies employed in implementing
the surveys. These are discussed in the following sections. Where procedures and/or

methodologies were identical between urban areas, the areas are discussed together.

San Antonio, Amarillo, and Brownsville

The household surveys in San Antonio, Amarillo, and Brownsville were accomplished
using the same methodology as well as the same survey instruments. The only differences
between the three urban areas were the sample sizes established for each. Tables 5 through 7
present the stratified sample sizes for each of the three urban areas. The actual number of
households surveyed varied. For example, in San Antonio 2,643 househoids were surveyed. In
Amarillo, 2,590 were surveyed, and in Brownsville, 1,411 were surveyed.

The methodology used in the household survey was the same in all three urban areas.
Households were randomly selected, contacted by phone, and asked to participate in the survey.
Those agreeing to participate were assigned a travel day and mailed a packet containing travel
diaries for every person in the household over 5 years of age. They were asked to record all of
their trips on the survey day assigned. The household was contacted after their travel day,
and the survey data were retrieved by phone interviewers. Each household was then asked to
mail the travel diaries back for documentation purposes. Detailed descriptions of the survey

methodologies are contained in References 5, 6, and 7.
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Tyler and Sherman-Denison

The household surveys in Tyler and Sherman-Denison were accomplished using the same
methodology and survey instruments. The metﬁodology differed from that used in San Antonio.
Tables 8 and 9 present the stratified sample quotas established for the two surveys. The actual
‘number of households surveyed varied with 2,646 surveys being done in Tyler and 2,289 surveys
done in Sherman-Denison.

The methodology used in the housechold survey was the same for both urban areas.
Households were randomly selected, contacted by phone, and asked to participate in the survey.
- Those agreeing to participate were assigned a travel day and mailed a packet containing travel
diaries for every person in the household over 5 years of age. Each person was asked to record
all of their trips on the survey day assigned. Each household was asked to return the travel
diaries and household information by mail. This was the principal difference between the survey
methodology used in these two urban areas versus that used in the other three. Here the data
were obtained by the survey instruments being mailed back in lieu of an interviewer retrieving
the information by phone. Detailed descriptions of the survey methodologies may be found in

References 8 and 9.

EVALUATION

The subsequent evaluations of the household survey methodologies were accomplished,
in part, with the analysis of the data that were collected. Because the primary objective of the
household survey is to obtain information for use in travel demand modeling, the evaluation of
the methodology is keyed to how well this objective was met. Four key issues were identified,

sample size, sample selection, data collection methodology, and the data actually collected.
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Table 5
Household Sample Goals
San Antonio Household Survey

Cars per Household
Persons
er Household 1 2

One Person 264
Two Persons 78 357 244 100 779
Three Persons 43 284 146 159 632
Four or More Persons 70 250 151 157 628

Total 390! 1156 641 415 2602

Column total was only requirement in terms of sample size.
Note: Shaded cells had no minimum number of samples.
Source: Reference 5

Table 6
Amarillo Household Initial Sampling Goals

Cars per Household

Persons
er Household 0 1 2 3+ Total

One Person 144

Two Persons - 173 371

Three Persons - 133 102 99 334

Four or More Persons - 155 99 102 356
Total 163! 605 399 300 1467__

'Column total was only requirement in terms of sample size.
Note: Shaded cells had no minimum number of samples.
Source: Reference 6
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i Table 7
: ‘ Brownsville Household Initial Sampling Goals

Cars Per Household

Persons
Per Household I 2
One Person 144
Two Persons 173 99
Three Persons - 133 102 99 334
Four or More Persons - 155 99 102 356
Total 163! 605 399 300 1467
—— — r— ﬂ.l
!Column total was only requirement in terms of sample size.
Note: Shaded cells had no minimum number of samples.
Source: Reference 7
Table 8
Household Response Matrix for Recommended Usable Surveys
Tyler Household Survey
No. of Persons in Households
Vehicles
Available I 2 3 4+ Total
%
0 120 120
1 264 204 883
i 2 218 259 239 188 686
“ 3+ 218 209 191 618
” Total 218 741 652 794 2525

Source: Reference 8
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Table 9
Household Response Matrix for Recommended Usable Surveys
Sherman-Denison Household Survey

No. of Persons in Households
Vehicles
Available 2 3
0 110 110
F | M— -
1 249 168 645 "
) 299 235 184 419
3+ 260 198 183 641
Total 299 509 601 595 2114 "

Source: Reference 9

Sample Size

Sample size has always been a critical issue. In the past two decades, it has become even
more an issue because of limited funding. This creates a paradox relative to how much is
affordable versus how much is needed in order to get reasonably good results.

For the surveys conducted in 1990 and 1991, the sample size for the household travel
survey posed one of the most difficult areas of consideration. The sample size for obtaining
certain levels of accuracy could be estimated using standard statistical methods based on an
estimate of the coefficient of variation for each trip rate (i.e., trips per household) within each
cell of the stratification being used in the survey. The coefficient of variation estimates were not,
however, readily available; and data from the survey in the Dallas-Fort Worth area were used in
most cases to develop desired sample sizes. As discussed previously, the stratifications selected
for use in those household travel surveys were household size (four categories: 1, 2, 3, and 4
plus) and auto ownership (four categories: 0, 1, 2, and 3 or more). The overall level of accuracy
desired for estimating the mean trip rates for each of three trip purposes (i.e., home based work,
home based non-work, and non-home based) was set at +5 percent with a level of confidence of

90 percent. The desired level of accuracy for the average trip rates (for each trip purpose) within
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each cell of the primary cross-classification stratification was set at +10 percent with a level of
confidence of 90 percent without exceeding a sample size of 2,500 households. It was
acknowledged that to maintain the desired level of accuracy within the cells considered the most
significant, the criteria would have to be relaxed in the least significant cells to stay within the
specified overall sample size of 2,500 households. The least significant cells were identified as
those with zero auto ownership and those where the number of autos exceeded the persons in the
household. The sample size of 2,500 households was based primarily on limiting the overall cost
of the survey and ensuring that the resulting data would be sufficient to provide reasonable
results. Subsequent analysis of the data from the surveys indicated that the sample sizes
were adequate in most cases. The problem identified was the stratification used for the samples.
Data analysis resulted in a recommendation that trip rates be stratified by household size and
household income for use in travel demand models (10). Since the survey samples were stratified
by household size and vehicle availability, the resulting sample sizes were found to be insufficient
in some cells when the samples were stratified by household size and income. During the survey,
the location of households with no vehicles available was difficult and required additional effort
on the part of the consultants. This additional effort may have introduced some bias into the
survey due to its non-random nature.

The desired accuracy of the survey was +5 percent with a level of confidence of 90
percent for each of the three trip purposes. In addition, the level of accuracy within each
stratification cell was set at 110 percent with a level of confidence of 90 percent. These were
desired given the constraint that the total sample size would not exceed 2,500 households.
Evaluation of the results from the survey indicated that these levels of accuracy were not met
except in a few stratification cells. For example, Table 10 presents the number of surveyed
households and the percentage they represented of the desired number in the San Antonio survey

stratified by size and vehicles available. Several cells were under
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‘Table 10
Number of Surveyed Households :
In the 1990 San Antonio Household Survey

Persons Cars per Household
per Item
H hold
ouseho 0 1 9 34 Totals
One Number 173 343 38 8 562
Person :
Percent 86.9 129.9 38.0 N.A. 99.8
Two Number 72 245 375 79 771
Persons
Percent 92.3 68.6 153.7 79.0 99.0
Three Number 44 147 180 121 492
Persons
Percent 102.3 51.8 123.3 76.1 77.8
Four or Number 61 248 336 183 828
More
Persons Percent 87.1 99.2 2225 116.6 131.8
Number 350 983 929 391 2653
Totals
Percent 89.7 85.0 1449 94.2 102.0

"Percent" is the percentage of the desired number of households (see Table 5) that were actually
surveyed.
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Table 11

Estlmated Percentage Error in Trip Production Rates by Trip Purpose
1990 San Antonio Houschold Survey
(90% Confidence Level)

Home Based Work

Persons
per
Household

One Person

Person Trips per Household

e e e o G e e e i i e e . e e e e o |

Vehicles Available

Vehicles Available

Auto Driver Trips per Household

1 2

i 2

34

" Two Persons 326 124 73 14.7
" Three Persons 260 120 78 9.6
Il Four or More Persons 259 9.1 5.6 84

Heme Based Non-Work

Persons
per
Household

One Person

Person Trips per Houschold

Vehicles Available

Vehicles Available

1 2

1 2

Two Persons

26.3

104 84

Three Persons

258

1.7 103

Four or More Persons

Non-Home Based

279 8.6 6.3

Person Trips per Household

Persons Vehicles Available Vehicles Available
per
Household 1 2 1 2
One Person
|| Two Persons 527 16.2 102 19.6 164.0 16.7 105 202
Three Persons 45.0 226 16.4 183 164.0 2567 16.5 13.8
Four or More Persons 385 164 10.9 143 100.9 16.5 112 139

Total Trips

Person Trips per Household

Auto Driver Trips per Household

Persons Vehicles Available Vehicles Available
per
Househeld i 2 1 2
One Person 144 6.5 184 423
' Two Persons 205 8.8 55 | 11 f nrs ] 92 56 | 113
Three Persons 154 9.6 73 9.5 164.0 10.2 7.7 93
I Four or More Persons 20.8 18 54 6.9 78.0 82 5.5 6.8
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sampled and several were over-sampled relative to the desired number of households to be
surveyed. Table 11 presents the estimated percentage error (plus or minus) for the trip rates
developed from the survey data stratified as the sample was drawn. Table 12 presents the
estimated error in the expanded average trips per household by trip purpose from the San Antonio
survey. It presents a more representative picture of the accuracy in the sample data because it
represents expanded data which incorporate the estimated distribution of households within the
study area. A particular cell might have a large error in its estimate, but its relative contribution
to the overall trip rate for the area may be small. Thus the expansion of the data would not be
as impacted by the high error in that trip rate.

Table 12
Expanded Trip Rates and Estimated Errors
1990 Household Survey
San Antonio

Expanded Person Trips Expanded Auto Driver Trips

Trip
Purpose Average per Percentage Error’ Average per
Household (Ga) Household

Percentage Error

®

Home Based Work 1.839 9.46 1.482 9.26 |
Home Based Non-Work 4.274 9.70 2.441 11.08
Non-Home Based 2.379 15.15 1775 15.26

" Total (All) 8.492 7.59 5.757 7.79 l

'Confidence level is 90 percent.

The data for the other four urban areas surveyed yielded similar results as that shown for
San Antonio. The desired levels of accuracy were not met in any of the five urban areas
surveyed. The reasons vary, but it appears a different approach is needed for establishing a
reasonable sample size for household surveys which consider both the expected accuracy of the
trip rate estimates and the contribution each stratification cell makes to the overall travel in the
urban area. The stratifications used for obtaining the sample households should also be the same

as that used for developing the trip rates used in travel demand modeling.
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Sample Selection

Sample selection is the process by which households are identified and solicited for
participation in the household survey. The key concern here is that the process be random and
that each household has the same probability of being selected. One of the issues is how to
actually select the households. Several methods have been used (as described previously), but
they have all, in one way or another involved, the use of telephones. This raises the question of
bias due to households that do not have telephones not having an equal probability of being
selected for participation in the survey. In terms of sample selection, there is a bias due to these
households not having an opportunity to participate. In terms of the survey results, there is no
reason to believe that the travel patterns of these households (i.e., households without phones)
would be any different than that of households with telephones. If this premise is correct, the
trip rates developed from households with telephones would still be applicable to households that
did not have telephones. The number of households without telephones usually represents a very
small proportion of the total population in most urban areas. The amount of bias that may or
may not be entered into the survey is not considered to be significant, and the cost which would
be associated with attempts to reach this portion of the population is felt to greatly exceed the
benefit gained.

Selecting the telephone numbers for use in soliciting participation in the survey may be
accomplished in a number of ways. One of the most cost-effective ways is to hire an agency or
organization that provides telephone numbers for survey purposes. These agencies typically have
developed techniques that address problems such as unlisted numbers, business numbers,
disconnections, etc. They can reduce the amount of effort required in the solicitation and, in
some cases, can ensure a more comprehensive coverage of the study area.

The number of telephone numbers necessary for the sample selection may be estimated
from previous experience. Typically, 20 to 30 percent of the households contacted will agree to
participate in a one-day travel survey. If the desired sample size is 2,500 households, the number
of randomly selected telephone numbers will be approximately 8,000 to 13,000 (these numbers
are rounded). To ensure randomness, the numbers should be provided in a pre-specified number
of replicates. For example, if ten replicates were desired with a total of 8,000 telephone numbers,

ten sets of 800 phone numbers would be selected with each set being selected randomly from the
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entire population. This ensures that every household has an equal chance of being selected in the

Process.

Data Collection Methodology

In the household surveys done in 1990 and 1991, two methodologies were used for
collecting the survey data. After a household was contacted and had agreed to participate, a
package containing travel diaries was mailed to them with a request that each person over 5 years
of age in the household record information on every trip made during a specified 24-hour period.
This was the same for all five surveys. The method used in retrieving the data from the
households differed. In three of the urban areas surveyed, the data were retrieved by telephone
through an interview process. In the other two urban areas, the households mailed the travel
diaries and survey instruments back; and the data were taken directly from them.

The analysis of the data from the surveys indicated some differences in the results between
those areas where the data were retrieved by phone versus those areas where the data were taken
from the survey instruments returned in the mail. The data were analyzed by comparing several
results between the surveys. Table 13 presents the expanded average person trip rates by trip
purpose for the five urban areas surveyed. It appears the overall trip rates in Sherman-Denison
and Tyler tend to be slightly less than the trip rates for the other three urban areas. These
differences however, are not large enough to draw any valid statistical conclusion. Table 14
presents two other comparisons, the percentage of households recorded as making zero trips
during their survey day and the percentage of households which reported their annual household
income. Two observations were made. One was that the percentage of zero trip households were

significantly higher in the two
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Table 13
Expanded Person Trips per Household

By Trip Purpose

Person Trips per Household

Data
Collection
Method Urban Area Year HBW HBNW NHB Total
Surveyed
Telephone San Antonio 1990 1.94 4.46 2.55 8.95
" Telephone Amarillo 1990 1.77 4.81 3.16 9.74
Telephone Brownsville 1990 1.69 6.27 3.04 11.01
Mail Sherman-Denison 1991 1.43 4.18 3.01 8.62
" Mail Tyler 1991 1.60 4.08 2.81 8.49
Table 14
Comparison of Zero Trip Households
And Households Not Reporting Income
Data Percentage of Percentage of
Collection Year Households With Households Not
Method Urban Area Surveye Zero Trips Reporting Income
Surveyed
Telephone San Antonio 1990 8.25 7.54
Telephone Amarillo 1990 6.24 3.00
Telephone Brownsville 1990 7.44 3.12
Mail Sherman-Denison 1991 11.95 0.55
Mail Tyler 1991 11.01 23.54

surveys where the data were retrieved by mail. The second was that the telephone retrieval

seemed to produce more consistent results in households reporting their annual income. These

data indicate that the telephone retrieval method appears to produce more consistent and reliable

results.
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Data Specifications

The data that were collected in each of the household surveys were complete in its
purpose to identify and compile travel data for households by which trip rates could be developed
and used for travel demand modeling purposes. It was determined, however, that there were
some data elements missing that were needed for both travel demand modeling and air quality
analysis. More specifically, information was needed for the type of activity at the destination end
of the frips being recorded. This was felt to provide additional information for the development
of trip attraction models. For air quality analysis, more information was needed on the vehicles
available to the household for travel and the specific vehicle being used for travel. These data
would be applicable to the development of input data for modeling mobile source emissions. An
additional data element was also desired which would indicate the number of trips being made
to a household by non-household members. This was necessary to develop residential trip
attraction rates. Modifications were subsequently developed and are discussed in the

recommendations section of this chapter.

ALTERNATIVE METHODS

The surveys conducted in 1990 and 1991 were designed along the concept of each
member of a household completing a travel diary in which information would be provided on
each trip made during a specified travel day. It is generally felt that in many instances,
household members do not remember (or complete their diary as they travel during the day) and
the resulting trip information is incomplete. An alternative method to the travel diary is the use
of an instrument referred to as an activity diary. The use of the term "activity" is felt to be more
understandable to people and, therefore, easier to remember and record. It is also argued that the
reason that people travel is to participate in different activities and that it is more logical to think
and remember in this manner (11).

With an activity diary, people are asked to record each activity they do during a specified
day and the means (i.e., mode) of travel from one activity to another. It is designed to obtain
the same basic information as the typical travel diary, but the format and structure of the

_questions is slightly different. An example of an activity diary is shown in Figure 7. The
activity diary shown in Figure 7 was used in the 1990 Boston household survey. While similar

43



to the typical travel diaries, activity diaries offer some advantage in their orientation to activities
instead of trips. In both cases, there is some confusion relative to what constitutes a trip or what
is an activity. This could introduce some inconsistency in surveys that are self-enumerated; but
where the data are collected by phone using trained interviewers, the amount of inconsistency
shouid be minimized.

The use of activity diaries may also be advantageous for developing new types of travel
demand models that lend themselves to being sensitive to issues such as telecommuting or policy
changes. The use of these diaries should be designed to obtain the same information as that from
the typical travel diary as a minimum. The similarities between the two are such that the
accuracy when using trained interviewers to obtain the data should be similar. The advantage
offered by the activity diary is one of potential ease of understanding, growing acceptance in the
professional community, and additional information for use in developing new models.

Another alternative survey method which has not been used is that of passive data
collection. This is a new research area that needs extensive development work to demonstrate
feasibility and use in travel data collection. It is discussed here because it may become a viable
alternative in the future. The concept is to monitor travel within vehicles through the use of on-
board equipment that would compile information on the number of trips made, the speed and
direction of travel, trip length, and, possibly, vehicle emissions. It could also incorporate global
positioning and track vehicle paths through the urban area. This alternative offers the advantage
of not relying on human memory or cooperation for gathering travel information and, thus, is
non-intrusive by its nature. The disadvantages are that limited information is obtained in terms
of trip purpose, and there is a fear that people may consider the use of such devices as an
infringement of their privacy. These issues, while difficult, are not insurmountable; and the
development of such tracking devices will most likely occur as a natural evolution in technology.

This is an area where more research is needed.
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1991 Boston Region Household Survey

lary
For Wednesday

Today's Date:

Month Date

Year of Birth: | 19

Are you: Male Female
Address or nearest intersection of
workplace:

City: State:

Address or nearest intersection of
school:

City: State:

Figure 7. Boston 1990 Regional Household Activity Diary.
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RECOMMENDATIONS

As a result of evaluating the household survey methodology used in the 1990 and
1991 travel surveys, a number of recommendations have been developed. These are
presented in terms of the same areas discussed in the evaluation, sample size, sample

selection, data collection methodology, data specifications, and other considerations.

Sample Size

The question of sample size has raised a number of problems mostly due to funding
availability and how much accuracy can be afforded. Because most household surveys
(particularly during the last 10 to 15 years) have been small samples (i.e., 1,200 to 2,600
households), the question of accuracy is sensitive and has been additionally complicated by
the sample stratification by different variables. The following discussion presents the
recommended procedure for determining the sample size for household surveys in Texas.

Extensive analysis of the 1990-91 surveys resulted in the recommendation that

household size and household income be used as the variables to stratify household trip
production rates. For consistency and statistical reasons, these variables will also be used
to stratify the households to be surveyed in subsequent household travel surveys. Table 15
presents the household stratification categories for the survey. The number of surveyed
households in each category (i.e., cell) will be determined as a function of each category’s
expected trip rate variability and the amount each contributes to the area’s overall travel
estimate as indicated by the trip rate size and the category’s expected number of households.
The sample sizé computation for each category is accomplished as follows:

1. Develop an estimate of the urban areas household distribution by household
size and income. Since these data are not currently available, a reasonable
estimate is computed using the 1990 census distribution of households by
household income and the distribution of households by household size. For

example, Table 16 shows these distributions for El Paso, Texas.
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Table 15

Stratification of Household Samples

[T e

1990 Income Range

Household Size

1 2 3 4

5+

$0 to $4,999

$5,000 to $9,999

$10,000 to $19,999

$20,000 to $34,999

$35,000 Plus

To compute the cell values for Table 16, a seed distribution from
another area must be used. If available, an earlier distribution (e.g., 1980) for

the area being surveyed may be used. An iterative proportional weighting

routine is used to estimate the cell values which are forced to sum to the

correct row and column totals. For the example shown, the 1980 distribution

from San Antonio shown in Table 17 will be modified and used.

Table 16

1990 Percentage Distributions of Households by
Household Size and Income

El Paso
Household Size

1990 Income Range 1 2 3 4 5+ Totals

30 to $4,999 9.12

$5,000 to $9,999 11.19

$10,000 to $19,999 23.78
$20,000 to $34,999 26.46 “
It $35,000 Plus 2945 "
Totals 23.78 18.29 18.50 2275 100.00 "

16.68

Source: 1990 Census
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Table 17
Percentage Distribution of Households in 1980
by Household Size and Income (in 1980 Dollars)
San Antonio-Bexar County

Household Size
1980 Household

Income Range 1 2 3 4 5+ Totals
$0 to $4,999 7.02 323 175 130 1.66 14.96

$5,000 to $7,999 3.37 3.10 148 1.04 132 10.31 II

"7 $8,000 to $9,999 2.04 192 125 0.95 1.16 732 "
$10,000 to $14,999 370 4.86 297 2.54 2.89 16.96
" $15,000 to $19,999 2.08 4.36 299 2.57 2.87 14.87
" $20,000 to $24,999 1.06 329 2.46 2.42 2.50 11.73
|| $25,000 to $34,999 0.70 3.86 293 3.00 3.10 13.59
$35,000 to $49,999 028 2.09 139 157 1.51 6.84
$50,000 or More 0.18 117 0.68 0.72 0.67 342

|| Totals 2043 27.88 17.90 1611 17.68 100.00 |

Source: 1980 Census

The first step is to convert the 1980 San Antonio-Bexar County
distribution to reflect the same distribution, except in terms of 1990 dollars.
The method used for this is described in Household Trip Rate Comparison,
Technical Note, published by the Texas Transportation Institute in August
1992. The resulting distribution in terms of 1990 dollars is shown in Table 18.
Using the distribution of households by income and size from the 1990 census
(the same as shown in Table 16 for El Paso), an iterative proportional
weighting procedure was used to estimate household distribution by household
income and by size for 1990. The results are shown in Table 19. Using the
values in Table 19 as seed values, the iterative proportional weighting
procedure was applied using the distributions for El Paso shown in Table 17.
The results are shown in Table 20.
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Table 18
Percentage Distribution of Households in 1980
by Household Size and Income (1990 Dollars)
San Antonio-Bexar County

Houschold Size II
1990 Houschold
Income Range 3
$0 to $4,999
$5,000 to $9,999 3.88 222 1.15 0.84 1.07 9.16
" $10,000 to $14,999 321 297 1.55 113 141 1027 4
u $15,000 to $19,999 2352 2.83 178 1.46 1.70 10.29
“ $20,000 to $24,999 2.18 2.84 173 1.50 170 9.95
" $25,000 to $29,999 135 2.58 174 1.50 168 8.85
" $30,000 to $34,999 1.13 2.44 1.70 1.48 1.64 839
|| $35,000 to $39,999 0.63 192 143 1.39 145 6.8
|| $40,000 to $49,999 0.64 2.68 202 203 211 948
$50,000 or More 0.87 546 373 3.99 395 18.00
" Totals 2053 2783 17.86 16.09 17.69 100.00
2. Because no statistical data are available for El Paso in terms of previous

household surveys and resultant trip rate variances, these data are borrowed
from the 1990 San Antonio household travel survey. San Antonio data are
used because they most closely approximate the size and composition of the
El Paso urban area. Data from the other travel surveys would be used in
other urban areas of the state and would be selected on the basis of similarity
and on professional judgment. The information borrowed from the San
Antonio survey consists of the person trip rates and the standard deviation of
those rates as observed from the survey. These values are shown in Tables
21 and 22.
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Table 19
1990 Percentage Distributions of Households
by Household Size and Income
San Antonio-Bexar County

1I Household Size
1990 Income Range 1 2 3 4 5+ Totals
$0 to $4,999 4.76 1.66 0.88 0.64 072 8.66
:85,000 to $9,999 4.20 218 1.06 0.75 0.83 9.02
$10,000 to $19,999 6.67 557 325 2.57 265 20.71
$20,000 to $34,999 477 7.59 5.15 449 429 26,29
$35,000 Plus 257 10.88 747 7.67 6.73 3532
Totals 2297 2788 17.81 16.12 15.22 100.00=
Source: Household Trip Rate Comparison, Technical Note, August 1992
Table 20
Estimated Percentage Distributions of Households in 1990
By Household Size and Income
El Paso
Household Size
1990 Income Range 1 2 3 4 3+ Totals
$0 to $4,999 3.76 1.80 117 0.98 141 9.12
$5,000 to $9,999 3.75 2.68 161 130 185 1119
$10,000 to $19,999 504 5.80 417 3.78 499 2378
$20,000 to $34,999 2.91 6.37 532 534 6.52 26.46
$35,000 Plus 122 7.13 6.02 7.10 7.98 29.45
Totals 16.68 23.78 18.29 18.50 22_;75 160.00

The methodology for computing sample sizes for the household survey
is based on establishing an overall acceptable error in terms of the weighted

average person trip rate. The error is distributed to the categories (i.e., cells)
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in a proportional relationship based on the percentage of population in the
category and a relative value for the categories trip rate as compared to the
trip rates for all of the other categories.

The minimum acceptable error is +10 percent. The weighted average
person trip rate for San Antonio was 9.7032. Applying the household
distribution for El Paso to the San Antonio trip rates yielded an average
person trip rate of 9.643. This means that the overall error in the total trip
rate should not exceed +0.9643. Table 23 shows the relative values for each

- category’s trip rate as compared to the other trip rates shown in Table 21.
These values were computed by summing all the trip rates in Table 21 and
dividing each by the total. Summing the values in Table 23 with the values
in Table 20 and dividing by 2 gives the proportional distribution values for
distributing the minimum acceptable error of +0.9643. The proportional
distribution values are shown in Table 24, and the resulting distribution of the
acceptable error is shown in Table 25.

Conceptually, the acceptable error in the overall trip rate has been
distributed to the individual categories in relation to the amount each
category contributes to the overall travel. The values shown in Table 25 are
next divided by the percentage of households in each category to compute the
acceptable error in that category’s trip rate. These values are shown in Table
26. Dividing the values in Table 26 by the trip rates in Table 21 will compute

the percentage error for each category’s trip rate.
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Table 21
1990 Person Trips per Household
San Auntonio-Bexar County

Houschold Size
1990 Income Range 1 2 3 4 5+
$0 to $4,999 147 283 6.18 6.07 797
" $5,000 to $9,999 3.13 4.47 530 731 10.55
|I $10,000 to $19,999 426 6.77 8.66 12.25 13.32
$20,000 to $34,999 4.59 7.52 922 11.83 1591
ﬂ $35,000 Plus 4.63 8.24 10.§6 1436 18.64
Table 22
Sample Standard Deviations
of 1990 Person Trips per Household
San Antonio-Bexar County
Household Size
1990 Income Range 1 2 3 4 5+
" $0 to $4,999 1.72 3.17 4.80 522 6.73
" $5,000 to $9,999 3.34 437 3.42 6.45 8.03
I $10,000 to $19,999 3.17 549 567 8.74 891
$20,000 to $34,999 3.10 4.8 5.92 6.52 9.40
$35,000 Plus 253 498 6.48 7.65 10;§L
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Table 23
Relative Trip Rate Values
San Antonio-Bexar County

——— e —
Household Size j
1990 Income Range 1 2 3 4 5+
$0 to $4,999 0.007 0.014 0.030 0.029 0.039
$5,000 to $9,999 0.015 0.022 0.026 0.035 0.051
II $10,000 to $19,999 0.021 0.033 0.042 0.059 0.067
|| $20,000 to $34,999 0022 | 0036 | 0045 { 0057 | 0077
ﬂ $35,000 Plus 002 | o004 | 0os1 { 00 | 009
Table 24

Proportional Distribution for Alocation
Of Overall Trip Rate Error (+10%)

" Household Size
1990 Income Range 1 2 3 4 5+ Totals
$0 to $4,999 0.022 0.016 0.021 0.020 0.026 0.105
$5,000 to $9,999 0.026 0.024 0.021 0.024 0.035 0.130
$10,000 to $19,999 0.036 0.045 0.042 0.049 0.058 0.230
$20,000 to $34,999 0.026 0.050 0.049 0.055 0.071 0.251
$35,000 Plus 0.017 0.056 0.056 0.070 0.085 0.234
Totals 0.127 0.191 0.189 0.218 0.275 1.000
. . E——
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Table 25
Distribution of Overall Trip Rate Error (+10%)

Household Size “
1990 Income Range 1 2 3 4 S+ Totals

$0 to $4,999 0.022 0.015 0.020 0.019 0.025 0.101 "

" $5,000 to $9,999 0.025 0.023 0.020 0.023 0.034 0.125 |
$10,000 to $19,999 0.034 0.044 0.040 0.047 0.056 0.221
" $20,000 to $34,999 0.025 0.048 0.047 0.053 0.069 0.242
$35,000 Plus 0.017 0.054 0.054 0.068 0.082 0.275

L Totals 0123 | 0184 | o181 | 0210 | 0266 0.964 u

The error in the trip rates shown in Table 26 and the standard
deviations shown in Table 22 are the inputs to the following formula for
computing the required sample size to estimate the trip rate for each category
(i.e., cell) within + the errors in Table 26 at a confidence level of 95 percent.

1.96xc
E

N=1] P

N = Number of Households
o = Standard Deviation

E = Trip Rate Error

The resulting sample sizes computed using the above equation are
shown in Table 27. These sample sizes should result in an overall error of no
greater than +10 percent in the estimate of total person trips in the El Paso
urban area. It is felt, however, that a minimum number of households should
be surveyed to assure statistically reliable results. In addition, the

methodology may tend to over-sample certain categories; and a maximum
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sample size is also established to reduce that probability. The minimum
sample size is 50 households, and the maximum is 250. Replacing all sample
sizes less than 50 with 50 and those greater than 250 with 250 results in the
final sample size recommendations for El Paso shown in Table 28. The
sample sizes recommended in Table 28 are estimated to produce an overall

error in the total household person trip rate of +10 percent.

Table 26
Trip Rate Errors by Category

Houschold Size “

| 1990 Income Range 1 2 3 4 3+ II
$0 to $4,999 0.573 (.849 1.715 1928 1.802
$5,000 to $9,999 0.677 0.872 1251 1.795 1.813
$10,000 to $19,999 0.679 0.755 0.967 1239 1129
" $20,000 to $34,999 0850 | 0758 | 0887 | 0999 | 1052
|| $35,000 Plus | 1368 | 0752 | 08%2 | 095 | 1027

Required sample sizes for household surveys must be computed for each area. The
methodology presented in this section uses the distribution of households by household size
and of household income for determining sample size. This distribution will be different for
each urban area being surveyed. In addition, borrowing seed distributions, trip rates, and
trip rate standard deviations will be different depending on the size and type of the urban
area being surveyed. Pending the release of the detailed census data, Table 29 presents a
listing of the potential urban areas to be surveyed in Texas and the areas previously
surveyed that are best suited to borrow the necessary information for use in computing

sample sizes required for household surveys.
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Table 27
Initial Estimates of Sample Sizes by Category

Household Size
1990 Income Range 1 2 3 4 3+ Totals
$0 to $4,999 35 54 31 29 54 203 II
|| $5,000 to $9,999 94 97 29 50 76 a6 |
" $10,000 to $19,999 84 204 133 192 240 853 h
$20,000 to $34,999 51 153 172 164 307 847
" $35,000 Plus 14 169 203 247 431 1064
| Totals | 278 677 568 | 682 1108 33 |
Table 28
Recommended Sample Sizes by Category
El Paso
Household Size
1990 Income Range 1 2 3 4 5+ Totals
$0 to 34,999 50 54 50 50 54 258
" $5,000 to $9,999 94 97 50 50 76 367
$16,000 to $19,999 34 204 133 192 . 240 853
II $20,000 to $34,999 51 153 172 164 250 790
$35,000 Plus 50 169 203 247 250 919
Totals 329 677 608 703 870 3187

Sample Selection

The components of the household survey design presented in this report deal
primarily with those areas which differ substantially from the design of the surveys
conducted in 1990-91. Where necessary, reference will be made to the procedures

developed and used in those surveys rather than presenting the information in this text. For
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example, no discussion is provided on survey personnel training. This is assumed to be the
responsibility of the consultant and a part of the contractual agreement between TxDOT (or
the Metropolitan Planning Organization) and the consultant. The only discussion presented
in this paper relative to items such as training will deal with recommendations of significant
difference.

Selecting households to be solicited for participation in the household survey may be
done a number of ways. The first recommendation is that the solicitation and ultimate data
coliection be done by a professional telemarketing firm. The firm should have experience
in soliciting and gathering survey data by telephone including the training and support

operations with experienced personnel committed to the project.

Table 29
Designation of Urban Areas
For Borrowing Information in
Computing Sample Sizes for Household Surveys

Urban Area From Which To

Drban Area To Be Surveyed Borrow Information

Abilene Amarillo

Austin Dallas-Fort Worth

Belton-Killeen San Antonio

Bryan-College Station Tyler

Corpus Christi Houston

El Paso San Amtonio

Harlingen-San Benito Brownsville

Laredo Brownsville

Longview Tyler

Lubbock Amarilio

Midland-Odessa Amarillo

McAllen/Pharr /Edinburg Brownsville

Beaumont-Port Arthur Houston

San Angelo San Antonio

Victoria Tyler

Waco San Antonio

‘Wichita Falls San Antonio

It is recommended that households be randomly selected and contacted by telephone.
"Random"” as used here implies tlia_t each household with a phone has an equal opportunity
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of being contacted. The total number of randomly selected telephone numbers is estimated
to equal the number of households desired or expected to participate in the survey divided
by 0.2. Approximately 20 to 30 percent will agree to participate in the survey. In the case
of El Paso, this would be approximately 16,000 telephone numbers. Since households will
‘be selected by stratification cell until a pre-determined quota is reached, the selection
procedure must be done in replicates to maintain the randomness of the process.

A set of 10 replicates of telephone numbers randomly selected from the population
for the urban area under study is recommended. For example, if 16,000 randomly selected
telephone numbers are desired, 10 sets of 1,600 numbers will be required; each set will be
randomly selected from the population of all telephone numbers in the urban area including
unpublished numbers. These lists are available from firms which specialize in drawing
random samples, and the lists may be purchased for a fee. Unless a consultant proposes
another method with appropriate justification, it is recommended that the telephomne
numbers be purchased from a firm specializing in random telephone number selection.

Households should be contacted by phone and a prepared script used to solicit their
participation in the travel survey. As part of the prepared script (to be developed by the
consultant during the Request for Proposal process), it is recommended that information on
the characteristics of the household be obtained, ¢.g., number of persons in the household,
number of vehicles available, annual household income, etc. It is recommended that this
information be obtained (or at least attempted) even if the household does not agree to
participate in the survey. A running account, based on the stratification cell each household
falls into, should be kept of the households which agree to participate. As the quota for
each cell is reached, households falling within those categories will not be requested to
participate, but their household characteristics data should be collected and retained for use
later. The consultant should include as a part of the response to the Request for Proposals
a detailed plan of action for filling cells which are found to be difficult to fill. Those cells
should be identified jointly by TxDOT staff and the consultant after either 70 percent of the

cells have been filled or 70 percent of the contacts have been completed.
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Data Collection Methodology

The recommended procedure for conducting the household survey is similar to that
used in the San Antonio, Amarillo, and Brownsville surveys. A travel day should be
designated for each participating household. A travel diary with instructions should be
mailed to them within two days after they agree to participate. The household should be
contacted the day before their travel day and reminded to complete the diary. At that time,
any questions can also be answered. If contact with the household is not made prior to the
travel day, attempts should continue until two days past the travel day. After that, it should
be assumed that the household did not complete the diary, and the household should be
replaced. On the day after the household’s travel day, they should be contacted by phone
and the travel information obtained via an interview with each member of the participating
household that ccl)mpleted a diary. It is expected that a travel diary will be completed for
each person in the household 5 years of age or more. The information should be coded and
an edit check made to determine if any information is missing or is not clearly coded. If
necessary, the household should be called back to clarify any missing or unclear information.
If the household reports that no trips were made during their travel day, the interviewer
should request additional clarification to determine if there were adequate reasons for no
trips and record that information on the survey form. The survey information for
households reporting no trips on their travel day should be reviewed by a supervisor or
TxDOT staff person to determine if the response was reasonable. If it is determined that
the response is not reasonable, the household should be considered as a non-respondent and
replaced.

If the household has not been contacted (for whatever reason) within four days after
their travel day, the household should be replaced. After the travel information has been
obtained over the phone, the household should be requested to mail back the travel diaries;
and a stamped, self-addressed envelope should be sent to them for that purpose.

The survey data obtained should be coded and entered in a pre-specified format (i.e.,
a computer file) and forwarded to TxDOT or the contracting agency every two weeks. The
data files should be processed using programs designed to identify missing or inconsistent

information. Those records identified as incomplete, illogical, etc., should be returned to
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the consultant for correction or further editing. The consultant should be responsible for
correcting errors found in the data during the survey and within three months following the

‘completion of the survey.

Data Specifications

The recommended survey instroments for the household survey are similar to those
used previously. Minor modifications are recommended to clarify certain information being
obtained and to collect additional information. Figures 8 and 9 present the revised
household survey instruments. The major revisions being recommended are the expansion
of the data on the vehicles available to the honsehold, additional data on the land use
activity at the end of each trip, and data on the vehicle being used for each trip. The format
presented in Figures 8 and 9 may be modified if desired and the questions reworded if
necessary. The data shown in those figures are comsidered to meet the minimum
requirements for purposes of travel demand modeling. Modifications such as expanding the
number of household income ranges may be made to meet the needs of individual areas.
In addition, the instruments may also be expanded in terms of the questions and detail
necessary to meet an individual area’s needs. The data being collected in a household
survey are more a function of the modeling needs of a specific urban area and the survey

instrument may be modified as necessary.

Other Considerations

A major consideration that may be addressed in the design of a household survey is
whether to design an activity diary survey or a travel diary survey. The survey instrument
in both cases collects very similar information; and as long as the data meet the modeling
needs of the area, either survey will suffice. The activity diary survey offers some
opportunities in terms of additional information on household activities, but care must be
exercised that the data collected will still furnish the trip information necessary for modeling
purposes. It is recommended that additional research be accomplished in current survey

instruments to incorporate activity data in addition to the travel data being collected.
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TRAVEL SURVEY -
Record Types 1,2, and 3 PART 1: HOUSEHOLD INFORMATION ~ Sample #

Thank you ior agreeing to participate in this important travel survey. if you have any questions, please call
@ A Is this your correct mailing address? DO Yes [ No Hnot, please enter the correct infonmation.

B. Isyour residence:  [J Single family detached E. How many people visiled your residence on this day who
O Multi-unit (apartmenticonde/fownhouss) do not live thera?
C. How many people live at this address?, — F. How many people in your household are employed?
D. How many people who live at this address are five G. How many vehicles (cars, vans, light trucks, and motorcycles)
yearsorolder? __ _ are available for use by members of your househaid?

Please assign a "Person Number®to each person residing in your household who is five years or older, starting with
"Person Number 1° as the designated head of the household. (Fill in appropriate question boxes for each person.)

Relation to Person No, 1 (check box} Did He/She
Licensed Travel on the
Person | Sex Driver? 2 k] 4 5 Employed? *“Fravel Day™?
Number | WMF Age {circie one) Spouse Chid Relative NotRelated (circle one) (circle one)
Head of
House 1) Yes 2) No O o o o 1) Yes 2)No 1} Yes 2) No
2 1) Yes 2)No 0 a ] HYes 2N | 1)Yes 2jNo
3 1) Yes 2} No ] O O G 1)Yes HNo | 1)Yes 21No
4 1) Yes 2} No ] 0 0 c 1) Yes 2)Ne | 1)Yes 21No
5 1) Yes 2} No O [m] m} (] 1} Yes 2 Ne 1} Yes 2) No
6 1) Yes 2)No O 0 0 O 1}Yes 2)No | 1)Yes 2)No
7 1} Yes 2)No O O | o 1)Yes 2)No | 1) Yes 2)No
8 1} Yes 2)No 0 O O O N Yes ) No 1) Yes 2} No
9 1) Yes 2} No O O 0O O 1) Yes 2}No | 1) Yes 2)No
10 1) Yes 2) No (] 0 n o 1) Yes 2) No 1) Yes 2)No
Please list all vehicles available to your household (including company if you add up the annual income of all
cafs, rental cars, motorcycles, etc.) and complete the following: housshold meimbers, ino what range
doesitfall? {check one)
Odometer Readings
Vehicke Circlo __ On Travel Day 1} [] Less than $5,000
Number | _Year Male Model Dqg;i Beginning Ending 2 7] $5,000 10 $9,999
1 Ges 3) [ $10,000t0 514,999
Diesel 4 ] $15,00010$19.999
2 Gas 5){T] $20,000 to 324,999
Diesel 6) ] $25,000 10 $29,999
3 Gas 1Ll ) ©
Dol 7) [ $30,000 10 $34,999
4 Gas 8) D $35,000 to $39,999
Diesel 9) [ ] $40,000 10$49,999
5 Gas 10} [[] $50,000 er more

This completes the household information needed. Please proceed to Section 2 of this survey.
: Thank you for your cooperation!

Figure 8. Revised Household Information Survey Instrument.
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Record Type 4

BEGIN:

MY FIRST TRIP TODAY BEGAN AT: {1 (1) Home [ (9) Other Location

PART 2: TRIP RECORD

FOR PERSON NUMBER 1 {Refer to Question 4 of the Household Questionnalra)

Sample #

10/01/93

Please filt out this form for one person only.
Ploase enter your travet day /

Month Day

On this day, did you travel outside the home? (check one} [] Yes O ne
If yas, eontinue below, If no, return the form to the head of the housshoid,

{Fill in address)

{Placevaddress or nearest intersection/city/state/zip code)

Departure time:

am.
p.m.

en Total rumber  Jf Diiver, what
Location Address you get Type of activity at this location Purpose of Trip Mode of Transportation ofpeoploln | vehicte was !: aa;,m ‘\;l‘:n" gun
herefleave {check ona) fcheck ons} {chack one} carlruchivan usad? 1o the bus slop?
here? (nciuding seit) [makeamoder | 99t 10
L rive I3 {0} Fesidantial 11 Driver
O (1) Baso o E (1) Rotum Home (CaTICkAARATIOLOTY Ci0) T Fars:
ngAWholasa (2) Go ko Work L] (2) Passonger —_— d
Utk Trapsporiaton/Comd
Name of Flace am. oo et Mniesom |1 y work Rolated O RNty i) number of Wake S
p.m. FReted [ (23 scheot (3) Wtk
@ o ComimardaMetallFood 0 :5: BociatRacraakion /Eal L1 (4) Bcyde il
Addraas or hearest nlemection oo 010} Servioss 00) 20 —— O t5) Bus P——
pa ‘ B Gus, ele. 8) School rove
FIRST ;mgmxﬁumm Estate I (71 Pk cpvrop off Passenger o Bug f you paid patking, what was e
I WENT Educational @ op enger | O @) Tex parking cosk? (2) Droppod off
TO: Clty/Blate/Tip am. Sarvices [] (8} Change Travel Mode 0 (8) Commarciat Vaticie E(a) walkod
. Park/Cpen Space O p)other {over 4 ton) | (4) Carpooled
PG otmer O ®) Other C(s) Other
b rrive [}0) Residential 1) Orver
C¢1) @asic 3 (1} Rebum Homa {cantruckivanimotorcycis} Year para:
chuingholesale O (2) Go o Work ] @ Passenger e :
uiil
Nams of Place am. I Iv{’[' wmﬁmmmﬂm O 3 work Rotates s anmotoroycls) TRmner :f e .
@ p.m. Ratail 4y Sehool {3} Walk paopl —
@ CommarcialMatsiFood E :5: SocialAacrealion/Ee 3 (4) Bieyds el
Addro3s or noarast Intemection N t n (3) Sorvicos n ‘e, she Gone. 0 u (5’ B n(‘) orove and
P ancarR P/BUY Gas, atc. [ (8) Schoot Bus
|1\.,:;|EE|::T 5%‘;’%‘&22‘&‘1’.’1 ant Eatala [ {7) Pick up/Drop off Passenger | ] (7) Taxk it you Pﬂ:x:““;g-sg‘ﬂ was 2) l;:;-;l:ﬂ ot
TO: am. Eoiagg 3 (9) Chonge Travol Mode £ 8) Commetctal Veticte gm walkad
| p.m. Parkipan Spaca Ol (8) Ctner {aver 1 ton) s, S {4} Carpooted
[ Other 1 (8) Other (5} Other
Inritve [} (0) Residentizt {1} Orivor
[ (1) Baslc 11 (1) Retum Home {sartruckivan/molortyelay eBr Fare:
Marutactudng/Whoiesale 0 t2) Go o Werk [ (2 Passangar R g
@ Nama of Ptace am. bﬂggﬂmnmﬂmmmimum D) &) Work Ralatad teantrukivanmotorycie) numbar:1 W T .
P Iy o) gt [ 4) Scheol O3 ¢y wan peopl —
THEN Commardal/RetallFood I (5} SoclaMRecrention/Ea £ ¢4) Bicycte Wogel
Addre2s of hasrest intemection 115 Bua
| WENT| Depart 01 (3) Services [ {6) ShopBuy Gav, sic. O Bus [1(1) Drove and
Financa/natrancasitea! Estate £6) Schao) It you paid perking, what wes Parked
To: Govemmenal (17 Pick Lg/rop off Passanger | 55 7) Tax © you pald purking, i 2 o
a.m. gammc:g:na ! 1 (@) Change Travel Mode 3 (8) Commercial Vehice ﬁ(a)walud
p-m, ParivOpen Bpace £.]19) Other taver 1 ton) s —_— (4) cauztr:olod
O Other [ {8) Other as o




WORKPLACE SURVEYS

Workplace surveys were initiated in Texas in 1984 during a region-wide travel survey
in the Dallas-Fort Worth area. The purpose of the surveys was to obtain information at the
non-home end of the trip in order to better estimate attraction rates for use in travel
demand modeling,

The trip generation phase of the travel demand modeling process generates trip
production and attraction estimates for different trip purposes. Trip productions are
estimated based on the characteristics of households within a zone. There are two types of
trip productions: the first are those productions which begin or end at the home and are
referred to as home based trip productions; the second are those which begin and end at
locations other than the home and are referred to as non-home based trip productions. Trip
attractions are estimated based on the type and intensity of non-home activities within a
zone. Each trip consists of one production and one attraction. It naturally follows that the
final estimates of total productions and total attractions will be equal. Since these two
estimates are generated using different models, the final totals are typically not equal, and
one must be adjusted to equal the other. Since productions are historically felt to be more
accurate estimates, the attractions are generally balanced to equal the productions.

While balancing the final estimates ensures that the condition of having equal
productions and attractions is met, problems arising when the two estimates (i.e.,
productions and attractions) are severely out of balance should be resolved. Examples of
such problems might be inconsistencies in forecasts, improper/illogical allocations of
forecasts, etc. Since the attraction estimates were considered to be less accurate than
productions, a need was identified to develop a means by which better estimates of
attractions could be obtained. The proposed solution was to conduct workplace surveys to
obtain information for developing more accurate models for estimating attractions. The
current models in Texas use rates (attractions per employee) to estimate attractions.

The following sections present brief descriptions of the Dallas-Fort Worth and
Texarkana workplace surveys followed by a discussion of the five workplace surveys done
~in 1990 and 1991. |
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DALLAS-FORT WORTH (12)

A regional travel survey was initiated by the North Central Texas Council of
Governments in the Dallas-Fort Worth area in 1984. That project consisted of three
independent surveys (a household survey, a workplace survey, and a special generator
survey) designed to provide information by which the urban travel demand models in use
at the time could be updated. The travel demand models in use had been originally
developed based on an origin-destination travel survey conducted in 1964 and updated in
1973.

The workplace survey was unique in that it included a survey of the persons arriving
at a selected establishment as well as a survey of the employees of the establishment. The
arriving persons (i.e., nonemployees/visitors) were interviewed to obtain the characteristics
of their trips to the establishment. The employees were surveyed to obtain the
characteristics of the trips they made to and from the establishment during the day. The
surveys were self-enumerated. The employee surveys were distributed through the
employer; the nonemployee surveys were distributed to all persons arriving at the
establishment.

The establishments in the area were stratified by three industry types, basic (SIC
codes 0000 to 5099), service (SIC Codes 6000 or higher), and retail (SIC Codes 5100 to
5999) and by three area type categories, central business district and other business districts,
urban residential, and suburban residential/rural. Quotas were established for the number
of establishments in each stratification cell to be surveyed. Table 30 shows the initial
sample quotas established for the workplace survey in the Dallas-Fort Worth area. The
establishments surveyed were selected by use of a systematic random sampling technique.
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Table 30
Workplace Survey Sample Quotas
1984 Dallas-Fort Worth Travel Survey

Business Type

Retail Service Basic Total

Central Business District or
- Other Business District 50 50 34 134
Urban Residential 50 50 33 133
Suburban/Rural 50 50 33 133
Total 150 150 100 400 |

Source: Reference 12

The employee survey obtained the following information:

1.
2.

8.

The time the employee normally arrived at work.

Mode of transportation to work; if by auto, truck, or van, the number of
persons in the vehicle.

If the employee was the driver of the vehicle, how much was paid for parking
(if any) and how many blocks from work the employee parked.

If the employee traveled by bus to get to work, mode of transportation to the
first bus stop.

The number and purpose of each stop made on the way to work and on the
way home from work.

The number, mode, and purpose of any trips made during working hours.
The number of antos, pickups, and/or vans available to the employee for
his/her use.

The employee’s occupation, home address, and the annual household income.

After determining that a person was not an employee, the nonemployee travel survey

obtained the following information:

1.
2.

The time of arrival at the establishment.
Where the trip began that brought the person to the establishment.
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3. How the person traveled to the establishment, e.g., drove alone, drove car
with other passengers, etc.
4, If travel was by auto, truck, or van, the number of persons in the vehicle and
the number of blocks from the establishment the person parked.
5. If the person traveled by bus, how they traveled to the first bus stop.
6. The reason for the person’s trip to the establishment.
Copies of the survey forms used in the workplace survey are shown in Figures 10 and
11. For each establishment surveyed, the survey attempted to gather information on the
total arrivals (either vehicles and/or persons) at the establishment during the day of the
survey. In addition, for a sub-sample of establishments, truck counts were also obtained by
type of truck.

TEXARKANA (3)

As part of a regional travel survey done in 1989 for the purpose of updating the
urban travel demand models being used in the Texarkana area, surveys were conducted at
workplaces in the region. The workplace travel survey consisted of two independent
components, a survey of the employees at the workplace and a survey of the persons (i.e.,
nonemployees) traveling to the workplace. A total of 45 business establishments (not
including those classified as special generators) were surveyed. These establishments were
stratified by three employment types, (basic, retail, and service) and by three area types
(central business district (CBD), urban, and suburban). Table 31 shows the sample quotas
established for the workplace survey. In addition to the surveys at each site, traffic counts

and person counts were obtained by TxDOT.
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Norih Ceniral Texas Councll of Governmeanis
1984 EMPLOYEE TRAVEL SBURVEY

The Norih Centesd Taxas CouncH of Governmedits (s sponsofing & survey of travel In the
Dalins-Fort Worlh area. We ask yout cooperaiion by anawerlng esch of ihe queations betow. If
possible, ploase relum this queslicnnalre o the parson who gave i Lo you,

YOUR ANSWERS WILL BE KEPT CONFIDENTIAL AND WILL ONLY BE USED

TO PRODUCE STATISTICAL DATA NEEDED TO IMPROVE TRANSPORTATION
SERVICES IN THE AREA.

A Al whal TIME do you usually srrive ol work?
i AM. PM. (wrlie lime and circle AM. of PM}

B. HOW O you travel 1o work shis morning? {Clrcle number)

1. | diove by'myaelf. 5. | roda & moldicycle.

2. ) drove a car with bihers a4 passengers. 8. | rode In & yanpoot.
3. | was & passenger in a car driven by someons slse. T. frode In & taxl,
4. 1 watkad or blcycled. 8. Hrode abus,

C. H you iraveled to work by aulo, truck, or van, HOW MANY PERSONS were v the vehicle,
Including yoursell? {enlar number of persons)

D. it you weie (he DRIVER today, how much did you PAY TO PARK?

(1 Fioe lpald$_ ...

E. N you wars the DRIVER loday, how many BLOCKS away (rom work did you park?
LY vorless 02 a3 Cl s 0O morathan4

F. M you traveied BY BUS 10 gel 1o work loday, how did you get 1o your firsl bus stop?
{Chicle numberd

1. | drove by myaelf.
2. | drove s cav with othera as passengera.

5. ¢ rods & motorcycte.
6. 1 rode In a yanpool.

3. | was a passanges In & Car (riven by someond ¢lse. 7. lroda In a taxl.

4. 1 walked or bicycled.

Q, Did you maks sy STOPS on your way TO work loday? (Check yes of no)
3 Ho, 1 raveled directly to work,
1 vYou, | mada the loltowing stopa:
{F YES, plaass chach the puwiposa for EACH slop

e _BTOPMADE
PURPOSE OF STOP 1s1Slop  2ndStop  XdSiop  4th Stop
Work Ratated (1 [ 1 [3 ]
Shopping 1 2] +[) 10
School il l 2} 1] 20
Soclal/Racreallonal 'l W01 «£1 +[]
Porsonat Business N 21} sl } s
Eal a Maal W o] ] o

el} N 1) el

Plck-Up of Dhop Ol a Pasaenges

1

M Mgliad, Piguse Fuid Alarg Doshag

H. Did you meks any STOPS on your way home FROM work yesterday for yowr baet weshdey sl

O Mo, | iraveled directly homa.
3} Yes, | made the {olicwing stope:
IF YES, pisasa check Ihe purposs for EAGH slop

STOP MADE
PURPOSE OF STOP mBlop 2ndStop dBtop  #hSlop
Work Ralatad 0 el O 0
Bhopping 0O 0 0 a0
Bchool 21 s O s
SoclalfRecreailonal 0 0 0 0
Porsonal Business O o1 0 0
Esl & Mand [ O O 0
Pick-Lip of Drop ON a Passenges 0 0 0 0

I.  Did you mahe & Urip{s} during working hours yesterday for your Sast weskdey st work)?
1 no 3 vee i yes, ploasa check purpose for sach inip.

18T IR - 2ND TRIP 3P0 TRIP 4FH Thee
PURPOSE PURPOSE PURPOSE PURPOSE
ID Waork fales nd |D Work Palsbed lu Vgt Puplnilnd ID Wk Fulated
lD Shoppng 3D Shopping lD npping ID Shapping
!D Bchoot 3D Soheoi )D Bt ID ket
ICJ - ot CD ‘D ID

‘D Pursens! Buosiness

l[.-] £l & Muad lm Eat o bloal OD L M OD Em o hbond
l[‘_l Pach LipdGrap Ot FD ek prlvop OH !D Pk UprDvay O !D e prCone ON
B Puasange & Fuesenget & Pramdwogeid s Pt

s 00 voma o[ rome o[ veme 20 rieme
MEANS OF TRAVEL MEANS OF TRAVEL MEANS OF TRAVEL MEANS OF TRAVEL
lD At |D Avie tD Avie ID Avte
1] s 20 e 1[) sa 10w
!D (=] ¥ 1D Othar JD L lD Ontunet

AND THEN: AND THEN: AND THEN: AND THEM:
ID sk 10 Work .[] Back Is Werk IB Bk b Vs lD Boch b W
10 vz v 10 wyare 2] nemre 0 :_,':','."."“

J. How many AUTOS, PICKUPS, and VANS are avalisbie lor wee by members of your
househokd? fenter number)

O

K. Wha Is your OCCUPATIONT

L. Wha Is your homs ADDRESS?

O

Humber and Street  Clty Iip Code

M. Whal Is your snnual HOUSEHOLD INCOME?T (Circle number)
1. Lesa than 35,000
2. § 5000% 0500
3. $10,000-$14,999
4. §15,000319.999
5. $20,000 $24,009

4. 325,000 520,999
1. $30,000-$34, 500
A $35,000-330.900
i $40,000 350,000
10, More than $50.000

Figure 10. North Central Texas Council of Governnients 1984 Employee Travel Survey.
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North Central Texas Councli of Gavermmanta
1996 HON-EMM.OTER TRAVEL SURVIY

'CRG
a0

The North Central Texas Council of G ta i SpOv vg & Survey of trevad in the
Osiag-Fort VWorth i, Vi Sk YOUr COOOMEON Oy q each of the 4 omicw. i
POBMDIE. DIHMMSE MOy s CUSSTIOO U (o) T DIFEON Wit Gave it 10 youL If NI0L, JuR PUecE it
inary maibox,

YOUR ANSWERS WILL 8 XEPT CONFIDENTIAL AND WILL ONLY BE USED

TO PACDUCE STATISTICAL DATA TO IMPROVE TRANSPORYATION SERVICES
IN THE AREA

W MANLED

M THE
LNITED STATES

HO POSTAGE
MNECESSARY

A I your regdler pleoe of sepioymant at this sddrees? (Clrcle mamier
1. Yea

2 No

-

IF YQU ANSWERED “YES™ TQ QUESTION A, DO NOT ANSWER THE REMAINING
QUESTIONS ANG PLEASE RETURN THIS FORM TO THE PERSON WHO GAVE [T TO YOU.

IF YOU ANSWERED “NQ.” PLEASE CONTINUE

& Al what TIME did you &vive hare 10airy? {Coks fustibern
1. Getore 700 AM, 1 00 AM, to 300 M.
2 TO0 A to 900 AM. 4, 300 PM ta 800 PM.

S After 400 PM.

G YWivaw i you STAKT the (rip that trought you o this sddress?

Straat ACKIReS (O MBSt IENMCHON O Dlacs ey Clty I Cooe
i thin yourr toma? O vea O n

0. HOW disl you get hem? (Circle mumben

I

2
=
4
E
E T
1. | arows oy myseit. S | roce & MOtOCycie. ® Q
Z 1 2rove & G with others 8 CASENGers. & | rooe 1N & YENPOR. 3 g
1 [ wal 4 ORSSSNQEr N & CAF CITVEN Gy SOMMONS e, 7. | roce in e Ul E ) ‘g.
4. 1 wekicmg OF DiCYCIOL L 1 roce & bus - £ Ju K] &
E H you iraveied t0 ifve Diecs by s, rest. or van, HOW MANY PERSONS ware in the < £ ,% 'c'é -
9 Yourssi? —— e {omtar cORr of SarEONE) = < 15 ] 98
§ Q )
E. N you wars the driver today, how mavy SLOCKS swey e here did you parx? : g : 8 I.lc.l 5] é
T toriess Qa2 Ca [ I O moretnand a s I 2 =
w =z le x g g ~
G. It you travetsd 8Y BUS 10 9wt to thin piaos, how did You gt to Your first bus stop? o LE- - = - a 2
mm -3 i - b
1. | crowe by myseit. 5. 1 race a motorcycte. g% T g =2 ?, =
2 | crowe & CAF Wit Ctfers &5 Jassangens. & 1moe in & vanpoot. w2 '§" 5 28
3 | was & DASSSNQEr 1N & CAr driven Oy SOMeOne Giee. 7. | rooe in a thd, 29 w Q 8_8 b=l
4. | waiked or Bicycled. @ ° g £ @ e
[ = = € w =
H. Wit s the REASON for your trig a7 (Clrole i) g g § :_o’ g ﬂ? E
1. | work hers 4. Sociatirecreational -
2 Work related 4. Personad busineds
1 Shopoing 7. Eat a ment
4. School B. Mk up OF Crop off 4 CAERENDer
T wen2
Figure 11.

Survey.
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Workplace Survey Sample Quotas

Table 31

1989 Texarkana Travel Survey

Business Type
Area Tvpe Basic Retail Service Total
Central Business District 3 4 3 10
Urban 3 10 9 22
Suburban 2 6 5 13
Total 8 201_ 17 45

Source: Reference 3

Survey questionnaires for the employees were distributed by the employer, and the

employees were to complete the survey and return it to a location at the business where it

would be picked up. Nonemployees were interviewed by the consultant staff and at times

by the employer’s personnel. The following information was obtained in the survey of the

employees:
1
2.
3.

Usnal time the employee arrived at work.

Usual time the employee departed work at the end of the work day.

How the employee traveled to work on the survey day. Three choices were
indicated; personal vehicle, commercial truck, and other (blank provided).
If the employee traveled to work by auto, pick-up, or van, the number of
persons also in the vehicle (including employee).

Any stops on the way to work and the purpose of each stop. Purposes listed
were work related, shopping, school, social/recreation, personal business, eat

a meal, and pick-up or drop off a passenger.

There were some exceptions to the general procedure for conducting the employee surveys.

At one location due to three different work shifts, the questionnaires were distributed by the

consultant staff to workers on each shift as they arrived at work. The employees were asked

to complete the survey and return it to their supervisor. Special generators were also

allowed several days to complete their employee surveys due to the large number of
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employees. The nonemployee survey was conducted by interview. Surveyors interviewed
persons outside businesses and/or special generators. The following information was
obtained:
1 Time the person arrived at the establishment where the survey was being
conducted.
2. The address from where the person was traveling (i.e., where they began the
trip).
Mode of travel to the establishment.
If traveling by auto, truck, or van, how many persons were in the vehicle
(including the employee).
The purpose of the trip to the establishment.
6. The address or location of where the employee would be going upon leaving
the establishment.
In some situations, the surveys were conducted by the businesses themselves; and for large
companies with security gate entrances, the surveys were administered by the security guards
at the gate. For area colleges, a selected number of students were surveyed as they arrived
for or departed from classes. At high schools, campus personnel administered the survey
to visitors and the seniors, and drivers education students were surveyed with a nonemployee
survey. The procedures and forms used in the special generator surveys were essentially the
same as the workplace surveys. Figures 12 and 13 show copies of the survey instruments

used in the Texarkana Workplace Survey.

1990-1991 WORKPLACE SURVEYS

Workplace surveys were conducted in each of the five urban areas surveyed in 1990
and 1991. The survey designs were patterned after the survey done in the Dallas-Fort
Worth area for each of the five urban areas, San Antonio, Amarillo, Brownsville, Tyler, and
Sherman-Denison. The principal differences in the surveys between the urban areas were
the number of establishments surveyed and the stratifications used. Tables 32 through 36
show the sample quotas established for each of the five urban areas. It should be noted that

the actual number of establishments surveyed varied and did not meet the sample quotas
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Texarkana Urban Area Travel Surveys
1989 EMPLOYEE TRAVEL SURVEY

The Texos & Arkansas Highwoy Departments, in cooperation with the Ark—Tex

Councll of Governments are sponzoring @ survey of trovel In the Texarkana
area. We ask your coopergtion by answering sach of the questions below.
If possible, please return this questionnacire to the person who gave It

to you.

Your angwers will be kept confidentlal ond wil onily be used to produce
statiatical dota needed to improve transportation services in the aorea.

Thank You for your cooperation!

ST. MICHAEL HOSPITAL

8062
0034

FOR
OFFICE
USE
ONLY

A, At what time do you usuoliy arrlve ot work?

_ AM. PM. (wrlte time and circle A.M. or P.M.)

B. Upon completion of your work day at what time

do you usually deport your place of work?

———rra. "

]

AM, P.M. (write time cnd circls AM. or P.M.)

C. How did you trovel to work today? (Circle number)

1. Personal Vehicle

2. Commercial Truck

3. Other
{specify)

D. If you troveled to work by auto, plek~up, or von, HOW MANY PERSONS

were in the vehicle, including yourseift

(enter number of persons)

E. Did you mecke any STOPS on your woy TO work todey? (Check yes or na

O MO, | troweied dicactly to work
[ Yes. | made the following stops:

IF YES, please check the purpase for EACH stop

STOR MADE

PURPOSE OF STOP st Stop  2nd Stop  3rd Stop  4th Stop
Work Reloted o =] O W]
Shopplng O (] o |
School O &) = D
Soclal /Recreationat O O D o
Personal Business m] O m] D
Eat o mea 0 O 0. O
Pick=Up or Drep Off a Possenger 8| D (] D
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Figure 12. Texarkana Urban Area Travel Surveys, 1989 Employee Travel Survey.




Texarkana Urban Area Travei Surveys
1989 NON-EMPLOYEE TRAVEL SURVEY

The Texas & Arkonsas Highway Departments, In coopergtion with the Tex—Ark
Council of Governments is sponsoring a survey of trgvel In the Texarkona
area. We ask your cooperation by answering each of the questions below.
Please return thix guestionnaire sither to the drop boxes provided ot survey
locations or to the personz who gave It to you.

Your gnswers wil be kept confidentlal ond will only be used to produce statistical
data needed to improve tronsportation services in the area.

Thank You fot your cooperationl

Survey Location

Name of Establishment:

Street Address {or nearest Intersectlon or place noma) Clty Zlp Code

FOR
OFFICE
USE
ONLY

A. s your reguiar ploce of employment ot this addresa? (Clrcle 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 WHO GAVE IT TO YOU.

IF YOU ANSWERED "NO" PLEASE CONTINUE

B. At what time did you arrive here todgy? (Circle Number)

: AM. PM. (write time ond circle AM. or P.M.)

C. Where did you START the trlp that brought you to this cddress?

Street Address (or.necrest Intersection or place name) Clty Zlp Code

is this your home? [] Yes 0 wNe

D. How did you get here? (circle number)

1. | drove myself. 5. | rode a motorcycie
2. | drove a cor with others o3 poasengers. 6. | rode in o vanpool
3. 1 was a passenger in g cor driven 7. | rode In o texi

by someone clse,

8. | drove a commercial truck
4. 1 walked or bloycied,

E. if you traveled to this place by cuto, truck or van, HOW MANY PERSONS were In the
vehicle including yourseif? {enter number of persons)

F. Whot Is the REASON for your trip here? (circle number)

1. 1 work here 5. Soclal /recreationai 9. Commercial delivery or
2. w«k relcted 6. Personal Business plck=up

3. Shopping 7. Eot o Medl

4. Scheol 8. Plck up or drop

o a passenger

G. What is your next destination? O Home £ Other

Figure 13. Texarkana Urban Area Travel Surveys, 1989 Nonemployee Travel Survey.
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in many cases. In some of the urban areas (e.g., Brownsville), some of the area types were
combined due to the low number of establishments within the- stratification cells.
Additional information may be found in References 13 through 17 concerning that actual

number of establishments surveyed and the results.

Table 32
Workplace Survey Sample Quotas
1990 San Antonio Travel Survey

Central Business District/Urban

Urban Residential 15 5
Suburban Residential/Rural 67 31
Total 113 56

Source; Reference 13

Table 33
Workplace Survey Sample Quotas
1990 Amarillo Travel Survey
Industry Type
' Basic

Central Business District 3 5 9 17
Urban Fringe 24 7 19 50 "

Urban Residential 18 7 15 40

Suburban 20 12 21 53

Rural 3 3 4 10
Total 68 34 68 170 "

Source: Reference 14 .
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Table 34
Workplace Survey Sample Quotas
1990 Brownsville Travel Survey

Industry Type
Basic
Central Business District 0

" Central Business District Fringe 3 0 0 3 ||
" Urban 6 3 2 11 "

Suburban 14 21 12 47

|| Suburban Fringe 4 2 3 9

Rural 0 1 1 2

L _Total 28 28 18 74

Source: Reference 15

Table 35
Workplace Survey Sample Quotas
1991 Tyler Travel Survey

Industry Type
Basic
Central Business District 19 10 1 40
“ Suburban 22 31 13 66
Rural 13 36 24 73
" Total 54 77 48 179

Source: Reference 16
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Table 36
Workplace Survey Sample Quotas
1991 Sherman-Denison Travel Survey

Industry Type
Area Type Retail Basic Service Total
Central Business District/
Central Business District Fringe 63 17 10 90
Urban/Suburban/Suburban Fringe 18 42 14 74
" Rural 24 12 17 53
H L Total 195 2’1 41 217

Source: Reference 17

In the surveys done in San Antonio, Amarillo, and Brownsville, the workplaces were
selected for sampling by use of a weighted systematic sampling procedure. In the other two
areas, workplaces were selected through a random sampling of workplaces by employment
size, industry, type, and area type. The procedure used ensured a good proportion of small,
medium, and large establishments with a geographic representation of the urban area being
surveyed. The key issue in the selection of workplaces was that the workplaces were
selected randomly and each had an opportunity for being selected.

After being selected, each workplace was contacted and requested to participate in
the survey. Those agreeing to participate in the survey were asked additional questions
concerning their hours of operation, number of employees (full and part time), whether
there were different work shifts at the workplace, information on parking, delivery
information, transit information, etc. An example of the form used for recording this
information is shown in Figure 14. Each establishment agreeing to participate was assigned
a travel day and that was the day the survey was conducted at that location.

Two surveys were done at each establishment agreeing to participate. One was a
survey of the employees, and one was a survey of the nonemployees (i.e., visitors, customers,

etc.) to the worksite. The employees were asked to complete a travel diary
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SAN ANTONIO - BEXAR COUNTY TRAVEL SURVEY
WORKPLACE GENERAL INFORMATION SURVEY FORM

Work Place:
Address:
SIC Code: Hame
Seriat Zone: Steet Addvess
- Area Type: Chy St Tip Code
Employer Type: Telaphone
CEQ/Administralor:
Name
. : Tide Telaphona
Personnel Managen
or Namm
Other Contact
Twse Telephone
Security Director:
Name
E Tae Telaphona
Weekday Hours of Operation:
Employment Information
Tolal Employees:
{Fuli and Parl-Tine)
Il Shitts:
Times Employees [# f shilt
Parking Information
Spaces:
Number § Locaven HNumber / Location
Cost of Parking:
Dellvery intormation
Loading Docks:
Location(s} Location(3}
Delivery Hours: (if restricted}
Transit Information
Bus Siops:
Location{s) Location(s)
Bus Routes:
Numbers f Namas Hombers  Names
fayout f Site Plan
Requested:
Daw Location Dake Location
Received:
Datw Location Dam Location
: San Antonio-Bexar County Travel Survey Figure
Parsons -
Brinckerhoff WORKPLACE GENERAL INFORMATION
Cowa de & Dewplsn, Tnc.
Enginetts + Archilacts « Hamiura
Sourca: Parsons Brinckerholl Quade & Douglas, inc., 1990

Figure 14. San Antonio-Bexar County Travel Survey, Workplace General Information
' Survey Form. ' '
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detailing each trip they made during a specified day. The travel diary was similar to that

used in the household surveys. The following information was requested:

LA

&

The location where they began their first trip on their travel day.

The address of each location they traveled to during the day.

The time they arrived and the time they departed each location.

The purpose of each trip.

The mode of travel for the trip and if by car/truck/van/motorcycle, the
number of persons in the vehicle (including the driver).

The amount paid for parking (if any).

If the trip was made by bus, the amount of fare paid and the mode used to

access the bus stop.

Figure 15 shows an example of the employee survey instrument used.

The nonemployee (i.e., visitor, customer, etc.) survey was an intercept survey where

nonemployees were randomly selected (usually every Nth person) and were interviewed by

a trained surveyor. After explaining to the person what they were doing, the first question

asked was whether the person worked at that establishment. If not, then the interview

would continue and the following information would be requested:

1.

2
3
4

If they had traveled from their home or another location to that place.

The time they arrived at that location.

Their mode of travel to that location.

If their mode of travel was auto/truck/van/motorcycle, they were asked the
number of persons in the vehicle including the person being interviewed. If
their mode of travel was bus, they were asked the amount of fare paid for the
trip.

Their reason for coming to that establishment (options were given for them
to select).

When they left that location, if they would be going directly home or to

ancother location.

Figure 16 shows an example of the nonemployee interview form.

83



SAN ANTONIO - BEXAR COUNTY TRAVEL SURVEY
WORKPLACE EMPLOYEE TRAVEL INTERVIEW FORM

Plaass sniee your ravel day

[ myrrsTTRPTODAYBEGARAT [ Mome 3 othestocation h
R In addreas} am
Depariure Uma: P
(Pucsiaddress O st intersachon/sily/stala/zip code)
Tolal Ha, .
When did X You Peid 1 Hsza, What Was
you get ode of c:::::;hn Parking, What the Fare?
herallsave Putpose ol Trip Tesnsporistion (ncluding Was the How DId You Get
BECIK Location Addreas here? {check ons} (chack o) aeiy | Perking Cort?]  tothe Bus Stop?
Aive ] Aurrom Haome T Ovbvar {carfruckirarvimoicrcyce) Fare $ Arip
O _ Hars of Place . ;ﬁ DG"S o ork o Wak Related 8 :‘:wv-.-a‘;—: 'ﬁ':ﬁ%‘\*’ﬂii'ﬁi P privall 221 Ca = e
SocalFiecrsa fonalShop/E : , 1 PYAT 0rme Ao L Pat
ARST Addewss o rearest beasacion. | jDepant Dmm::w" [ Bioyde [ Commenial Vehicle| o = DW“D’:,::“
PWENT e | O Charge Travsl Mode O B {over 1 lon) it ﬁ' Pc‘fp*d-ihhms
TO: Cay S Tp PN Other 3 Schod Bus [ Other Fiadt A e Ol Other
Al R R = M R e
Archva 0 Rewan Home )
@ Nams of Frce ey D““s o ok or Work Rotated e;.:ih*_\;—:ﬁ*
THEM SocalRecsstonalShopE {I0rove Ao & Packed
twinT ] Aoses o nerstnunacion | Depant 3 Pick up/Drop off Passenger ) 0xopped Of [] Waked
T0: M| ) Changs Travel Maode {TICarposied with buy riders
Cty __ Suw T prilome o (o
_zsm]:.w:ﬂm&he.&s an e e s A R Al L
) Asive 0 Reawn Home Fare § e
@ T ;: Dg;:aﬂwu or Work Ralaled tnziaaT_ﬂw:L}E:e
THEN SocalPecmitonalShop/Eat Ci0rore Ainc 8 Parkad
IWENT b Address o nex mivianacion  jDepatre | £J Piok up/Orop off Passanger [D0vopped Of [ Walad
TO: wm | TF Crungs Travet biody T Armosiad with bus rderd
City Stm Im pallove Dove
RSN Rl i e B R ) Gad”
@ [ Reoam Home ] Oxivae {casanucsAmnimornrcycie) Fuse § . ip |
] [} Go 10 Work or Work Folaied 1 [ Parssnger [canuchhanimoiorcy ce) sars Trea [P, Ay e
i ) 5 by | S = L s Dlovers Ao 1 Patad
Cvpant ) Pick uprvop oft Passanger | Trde [0 Commuesial Vehiclel 350005 124 J0ropped OF [} Watked
. am] O Crange Travet Mods g b= fover § 1or} Ly [CICarpocied wih b fcker
| em Qoo O sdwatbe Doher I8 w e | 1000w
Bk | e ror ari oo I IR == M R A I T AT
San Antonio-Bexar County Travel Survey Figure
Parsons -
-
Brinckerhoff WORKPLACE EMPLOYEE TRAVEL
Tarseew Brinckerbol? 2 . 0 4
e bt INTERVIEW FORM
Loginvery = Archilects » Planners -
: Souwrce: Parsons Brinckerholl Quade & Douglas, Inc., 1890
Figure 15. San Antonio-Bexar County 1

. Interview Form.
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SAN ARTONIO - BEXAR COUNTY TRAVEL SURVEY o TR
WORKPLACE NHONEMPLOYEE TRAVEL INTERVIEW FORM Zons m o] iy
Employer # [pidic ; o)
AroaTyps AT {2 =
! Date: Locetion: erviewsr (957 1]
' . Y
“Hallo, my name fs : . 1 am conducting & trave! survey for the San Antonlo - Baxsr County 1 1
‘ Sdeiropolitan Planning Organization. Wiil you plve me » few minutss of your time?~ Thank you for your time !
| QUESTIONS: Person #1 Person# 2 Person 3 Person #4 Person# s Person6
: ’ 1. Do you work hht:ﬂ;:mndlng? 3} Yos 1) Yo 1) Yes 1) Yes 1) Yer 1) Yes
a Yes ~s5to efview
\ b. No ~ ee:l.inuo questionnalre 2) Ne 2} Mo 2) No 2) No 2} No 2} No
| 2. Did you travel atralght frem yoﬁr 1} Homa 1} Home 1) Home 1) Home 1} Home 1) Home
~, :‘: ;n:t :::33.;;"‘“ focatlon 2) Cther 2) Other 2) Other 2) Other 2} Orvr 2) Omer
\ 3. What spproximate lime did you
arrive at this location today?
S R R R AR R B S R P R I A P R I R I BN B
{ & How did you arrive herw fodey?
i {chooss from options below)
l & If carfiruckivan, ask: fPeople] Fae 17Pecple] Fare JtPeople| Fare {1Peopie| Fare {#Pecpie} Fare [fFooplel Fare
How many persons Including
yoursal wers In the vehich?
q b I bus, ask: . T S [ 3 - S S .
: ¥hat fare did you pay? - -
i £ What Is your reason Iot comling No. Other No, Other Ho. Other No, Other He. Other No. Other
i here foday? d
\ {choose from optlons below)
& g bomediatay memer | nYer ZINo | Nver BB | DY AN | Hves AN | NYes BN | HYes AN
Interviewer Trzospodation Mods Options: N —
Notes: 1) Driver (cashruckAvan/motorcycie) 6 Tad 1) Wotk ralated
2) Passenger [carfiruckivan/motorcycie} 7)) Schoolbus - 2) Scheol
3} Wak 2) Commarcial vehicle 3} Sedial frecreational
4} Bicycle : {evet 1 ton) 4} Dalvery
Lluﬂhls: 5) Bans 9) Othac 5} Othar (specity in block] )
San Antonio-Bexar County Travel Surve Figure
Parsons Y Y
Bmckerhoff WORKPLACE NONEMPLOYEE TRAVEL
Pacvess Brinckirboll 2. 0 5
e bt INTERVIEW FORM
Exginects « Architects « Planhers
Source: Parsons Brinckerholf Quade & Douglas, Inc., 1980

Figure 16. San Antonio-Bexar County 1990 Travel Survey, Workplace Nonemployee
' Travel Interview Form.




In addition to the employee and nonemployee surveys, vehicle and/or person counts
were made at each establishment to provide a basis for the expansion of the survey data.
These counts were either made for a 24-hour period or during the period of time the
establishment was open (this time was usually extended to cover likely arrivals before and
- after the establishment opened and closed).

The workplace surveys done in each of the five urban areas used essentiaily the same
forms and procedures. For that reason, the discussion presented here has not delineated

any particular urban area and may be assumed applicable to all five urban areas.

EVALUATION

The objective of a workplace survey is to obtain information on trip generation
characteristics of employees and the number of trip ends occurring at workplaces due to
nonemployees. This information is used to develop attraction rates for the travel demand
modeling process. These rates should be accurate enough to estimate the total attractions
by trip purpose within a reasonable level of the estimate of total productions. The
evaluation as discussed in this report is directed at the workplace surveys done in 1990 and
1991. These were analyzed as a part of this project whereas the prior two workplace surveys
had been implemented and evaluated under the contracting agencies involved. The surveys
done in 1990 and 1991 were consistent and accomplished under similar survey designs. Four
areas were evaluated, sample size, sample selection, data collection methodology, and data

specifications. These are discussed in the following sections of this report.

Sample Size

The unique nature and complexity of workplace surveys pose an interesting challenge
to the estimation of the proper sample size to achieve some statistical level of accuracy.
Attraction rates as used in Texas are typically stratified by area type and employment type.
Five area types are most widely used but these have varied from a low of three types to as
many as six types. They are defined in accordance with a measure of the population and
employment density within a zone. The more dense areas such as the central business

district are expected to have different attractions than less dense areas such as suburban
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areas. The employment types typically used are retail, basic, and service with each being
defined as including specific standard industrial code classifications of industries. The
typical stratification of attraction rates used is five categories of area type and three
categories of employment type. The challenge in estimating the number of establishments
in each cell of the stratification matrix that will produce statistically reliable attraction rates
for modeling. .

In the workplace surveys done in 1990 and 1991 (as well as the prior surveys), the
sampling unit was a business establishment. In effect, the unit represented a cluster sample
of employees and nonemployees. Within the unit, independent surveys are done, one for
the employees and one for the nonemployees, with the results from each being combined
to represent the total attractions for the establishment. Attraction rates are computed by
dividing the total attractions to the establishment by the total employment at the
establishment. It is important to note that the total employment for an establishment is not
necessarily the same value as the number of employees at work on the day of the survey.
Thus the estimated attraction rate includes a measure of absenteeism for the establishments
surveyed. i

From a statistical view, several measures of variance may be computed. The first
would be the variance of employee attractions between employees in the same levels of
stratification. A second measure could be the variance in the employee attractions per
employee between establishments in the same stratification levels. A third measure could
be the variance in the number of nonemployee attractions per employee between
establishments in the same stratification level. A fourth measure could be simply the
variance in the total attractions per employee between establishments in the same
stratification level. Each of these measures could produce different sampling requirements
to achieve certain levels of accuracy.

The sample sizes established for the five urban areas surveyed in 1990 and 1991
varied between the areas. In San Antonio, the stratified sample sizes were developed using
data from the workplace survey in the Dallas-Fort Worth area. In Brownsville and
Amarillo, a maximum number of workplaces was agreed upon between the consultant and

the contracting agencies. In Tyler and Sherman-Denison, the stratified sample sizes were
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estimated using statistical data from the Texarkana workplace survey. The level of accuracy
that bad been established for the workplace surveys was + 12 percent with a confidence level
of 90 percent.

An evaluation of the attraction rates developed from the survey results revealed that
the desired level of accuracy was not met in any of the five urban areas surveyed.
Subsequent evaluation indicated that the reason was not necessarily the sample size as much
as the methodology employed in the surveys. This is discussed in the section on data
collection methodology. In terms of future workplace surveys, a need still exists for a
reasonable method of establishing sampling requirements. A method is proposed in the

recommendation section of this chapter.

Sample Selection

The methodology used for selecting the sample of workplaces in each of the five
urban areas is considered reasonable from a statistical standpoint. There are two concerns:
one that each workplace has a non-zero probability of being selected and second that the
selection method is not biased toward large or small size establishments. In each of the
urban areas, it appeared that these concerns were addressed. Table 37 shows the range
and median size of the establishments surveyed in each employment category for the five
urban areas. These data are not shown broken down by area type due to the small sample
size in many of the cells which could be misinterpreted. It is of interest to note that the
selection methodology used in San Antonio, Amarillo, and Brownsville appeared to achieve
a wider range of different sized establishments. This is indicated by the larger median size
of establishments surveyed in those three urban areas as compared with those surveyed in

Tyler and Sherman-Denison.

Data Collection Methodology
As previously discussed, the data collection methodology used in the workplace
surveys in 1990 and 1991 were essentially the same. Each workplace was surveyed in the

same manner. After analyzing the attraction rates developed from the surveys, it appeared
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Table 37

Average and Range of Size

Establishments Surveyed

1990-1991 Workplace Surveys

Number
Establishments

36

Size of Establishments Surveyed

High

Median

=)
:
&

BIRIBER (B[R 3 |B

41 2 150 10
47 1 170 10
48 2 200 6
45 2 700 8
65 1 150 7
37 1 170 7

a significant imbalance existed between the trip production rates from the household survey
and the trip attraction rates from the workplace surveys. When applied, the total attractions
tended to exceed the total productions by as much as two to three times. This implied that
an error existed in the survey, since these differences were not considered to be reasonable.
Further review and intuitive reasoning led to the conclusion that the survey methodology

used in the workplace surveys was theoretically flawed. In essence, it was reasoned that any

survey method used should produce an accurate estimate of the variable being surveyed if
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the survey were conducted at every workplace (i.e., if a 100 percent survey were done). In
the case of the workplace surveys in 1990 and 1991, this was reasoned not to be the case.
If every workplace had been surveyed, the number of attractions from the survey would
exceed substantially the number of productions due to double counting that would occur at
activity centers containing multiple establishments where significant walk trips would occur
between the different establishments in the activity centers. On the production end of the
trip (i.e., the household), generally only one trip would be recorded to an activity center
because walk trips were not included in the trip production rates. At the activity center, an
individual could visit multiple establishments and, if each were surveyed, that individual
would be counted/surveyed at every establishments. This would result in one production
and multiple attractions. Thus the basic methodology was considered theoretically flawed
and inconsistent with the development of trip production rates. A revised methodology is

presented in the recommendations for future workplace surveys.

Data Specifications

The data collected in the 1990 and 1991 workplace surveys were found to be
adequate for the development of trip attraction rates. The problem was not the data being
collected as much as the methodology being used. There were some areas where the data
being collected were unclear and clarifications were needed. One of these areas was the
employee survey. As previously discussed, employees were asked to provide information on
their household and record all of their trips for a selected survey day in a travel diary. This
was essentially the same information being requested in the household survey. In analyzing
the trips made by each employee, the only trips actually used in developing attraction rates
were those that had one end (beginning or ending) at the place of employment. In a
number of cases, it was not possible to distinguish work-related trips that occurred away
from the place of employment from those that occurred at the place of employment. In
addition, the trip purposes indicated on the travel diary for both the household and
workplace surveys should be consistent. With the exception of clarifying trips beginning or

ending at the workplace location and maintaining consistency with the household survey
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instruments and expanding the survey instrument to collect data for use in air quality
modeling, few changes were felt necessary for the employee survey instrument.

The nonemployee survey instruments were also felt to be adequate for the most part.
Some improvements were felt to be warranted to clarify information and to address data
requirements for air quality modeling. Other modifications to the data specifications were
made in conjunction with modifications to the methodology of collecting the data. These

are discussed in the recommendations section of this chapter.

RECOMMENDATIONS

The development of an adequate survey design requires a clear delineation of the
survey objectives with an understanding of the desired survey result. While there is no
guarantee that the final survey design will produce the desired results and accomplish the
objectives, a clear understanding of what is desired has a greater probability of success.

The objective of a workplace survey is to obtain information on trip generation
characteristics of employees and the number of trip ends occurring at workplaces due to
nonemployees. This information will be used to develop attraction rates for use in the
travel demand modeling process. These rates should be accurate enough to estimate the
total attractions by trip purpose within a reasonable level of the estimate of total
productions. To achieve this objective, a series of intermediate objectives is defined to
address the different aspects of the workplace survey and the components of information
needed.

The first aspect considered is stratifying the attraction rates. The variables used for
stratifying attraction rates are employment type and area type in the current trip generation
models used in Texas. One concern is the number of area types used and the grouping of
employment types. An additional consideration is that the information obtained from a
workplace survey should be sufficient to allow for development of alternative models for
estimating attraction rates and/or total attractions.

The initial objective is to obtain information for developing attraction trip rates
stratified by employment type and area type for each trip purpose. It is assumed here and
throughout that the trip purposes being used are home based work, home based non-work,
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non-home based, and truck-taxi. There may be some need or justification for the use of
other trip purposes. The survey design, as proposed, will obtain the information to delineate
rates for some additional trip purposes.

The second aspect to address is the type/location of workplaces to be surveyed. In
this case, type refers to freestanding and non-freestanding. The objective is to attempt to
survey these in some proportion to the population mix, Unfortunately, this information is
not likely to be available; and the survey design will have to have a provision for
determining this information. It is also likely that the mix will not be the same for
workplaces located in different area types. In fact, a reasonable argument may be made for
this being one of the primary reasons for attraction rates being different between area types.
A minimum acceptable condition in the survey design would be that a reasonable mix of the
two types be included in the survey,

The third concern is that three independent data collection efforts are required. One
survey must deal with employees, one must deal with nonemployees, and a third effort must
obtain the total number of vehicles and/or persons arriving and departing the workplace
during its hours of operation. The survey design will be similar for freestanding and non-
freestanding workplaces but some additional information will be required for non-
freestanding workplaces. The objective is to design the survey such that the necessary
information to develop reasonable estimates of attraction rates will be obtained for both
freestanding and non-freestanding workplaces. |

There are several issues/areas that must be considered to ensure that the survey as
designed will accomplish the intended result. Some of the issues identified are:

e The survey of employees deals primarily with two trip purposes: home based

work and non-home based.

® The survey of nonemployees primarily yields information on the purpose of

the trip (i.e., home based non-work or mon-home based), the vehicle
occupancy, and the mode of travel.

. The survey must include 24-hour vehicle counts for use as a consistent base

to expand the survey data. Where it is not possible to obtain 24-hour vehicle
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counts, it will be necessary to count all persons entering and exiting the
workplace/center.

L Two types of information must be obtained: the total number of employees
at the site and the mumber of employees present at the site on the day of the
survey.

* The size of the sample will depend on the number of employees that must be
surveyed to achieve a reasonable estimate of employee attractions.

The recommended survey design for accomplishing a workplace survey is a multi-
faceted process of gathering information which may be used to develop reasonable estimates
of attraction rates stratified by employment type and area type. The most variable aspect
is that which deals with area type; since the process of designating zones by area type is not
standardized, and these may be significantly different between urban areas. The assumption
is made that the process for defining the area type for zones is non-regimented and may be
based strictly on professional judgment. The major concern in this aspect is that a
reasonably good estimate of the mix of freestanding and non-freestanding workplaces be
obtained by area type.

The proposed survey design has several aspects, each of which may be considered an
independent effort which obtains information that feeds into the final product. These are

described and discussed in the following sections.

Sample Size and Selection Procedure
Computing the desired sample size and selecting the workplaces to be surveyed may
be accomplished by following these steps: '
1. Obtain the listing of all employers in the urban area from the Texas
Employment Commission (TEC). Include in the listing the Standard
Industrial Classification (SIC) code and the total employment for each
employer.
2. .Group the employers into three categories: basic (SIC codes 1000 through
5199), retail (SIC codes 5200 through 5999), and service (SIC codes 6000
through 9799).
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Remove those workplaces and/or employers which are classified as "special

generators” from the list.

Rank (i.e., sort) and list the remaining employers in each group from largest

to smallest. Develop a table containing the following columns of information:

Assign a sequential number to each firm in order of its size, i.e., the
largest employer would be assigned the number 1, the next largest firm
the number 2 and so on, and place in column 1.

Place the employment for each firm in column 2.
Compute the cumulative number of employees and place in column 3.
Assign beginning and ending numbers to the employees at each firm

based on the cumulative number of employees, and place in columns
4 and 5 (see Table 37).

Select a 5 percent random sample of employers from the listing for each

employment type. For example, if an area has 1,500 basic employers, a 5

percent sample would be 75. Select the employers using a weighted

systematic sampling procedure as follows:

Divide the total employment for each type of employment by the

- number of employers desired in the sample. For example, if five basic

employers are desired in the sample and the total basic employment
is 5,600, the result of this division would be 1,120.

Select a random nmumber between 1 and the value from the previous
computation. For the example shown, this would be a number
between 1 and 1,120. Select this number using a random pumber
generator or a table of random digits found in most statistical texts.
Assume for the example being used that the random number picked

was 649,

Using the table developed in Step 4, the first firm picked in the sample
is the firm with employee number 649 found by scanning columns 4
and 5 (see Table 37).

The second firm picked is the firm with employee number 649 + 1,120
= 1,769 found by scanning columns 4 and 5 again.
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The third firm picked is the firm with employee number 1,769 + 1,120
= 2,889 found by again scanning columns 4 and 5.

This process is repeated until all five firms have been selected. An
example of this is shown in Table 37.

One of the difficulties encountered with TEC information in the past has been

employers with one central address and omltiple workplaces scattered

throughout an urban area. There is no way to avoid this, and one of these

may be selected in the random selection process. When this occurs, the

following steps should be taken:

Contact the central office, explain what you are doing (i.e., the entire
survey, etc.) and request a listing of all their workplaces, the
employment at each, the address of each, and the total employment at
the central office (this information will not be necessary if the central
office is located at another city or urban area).

If the central office will not provide the information, compile a list of
the workplaces and addresses manually using the telephone book or
secondary information (e.g, chamber of commerce, criss-cross
directory, etc.). Employment for each site will be estimated as the
average site employment for the employer (i.e., total employment from
TEC divided by the number of workplaces found).

Assign each workplace for the employer a sequential number
beginning with 1.

Randomly select a 5 percent sample of the workplaces. For example,
if an employer has 50 workplaces, these are numbered between 1 and
50. A. 5 percent sample would be 2.5 (rounded to 3). Pick three
random numbers between 1 and 50 using a random number generator
or a table of random digits. Include the workplaces with those
numbers in the sample of employers.

List the workplaces with their SIC code, estimated employment, and
address with the other employers from Step 5.

Once the sample employers/workplaces have been selected, use the addresses

to determine the zone and area type in which they are located. Conduct a

visual observation of each workplace to determine if it is freestanding or non-

freestanding in accordance with the following definitions:
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L Freestanding Workplace: A workplace where the points of vehicle
access can clearly be established and those points of vehicle access are
designed to serve that workplace only. Examples might include a
restaurant, a service station, or a convenience type grocery store where
the points of vehicle access and parking are clearly defined as being
for that establishment only.

® Non-Freestanding Workplace: A workplace located in an area where
the vehicle access points and parking are designed to serve more than
just that establishment. An example would be a grocery store located
in a community shopping center.

Sum the number of employers/workplaces and the estimated employment by

workplace type (i.e., freestanding or non-freestanding) for each area type and

employment type. Compute the percentage of freestanding and non-
freestanding workplaces and employment for each area type and employment
type and save for use later. This information will not be needed for the
sample selection. Develop two tables; one containing the number (from the
sample) of employers /workplaces in each area type for each employment type
and one containing the number (from the sample) of employees in each area

type for each type of employment. Examples of each are shown in Tables 38

and 39 for San Antonio.

Using the information from Step 8, compute the average number of

employees per workplace. Table 40 presents an example of these values for

San Antonio based on the values in Tables 38 and 39.
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Table 38

Example of Selecting Firms Using
Weighted Systematic Sampling Technique

. Numbering of Employees !
No. of Cumulative No. of - Selected
Firm Employees Employees Low High Firms
l 1 1,650 1,650 1 1,650 X
2 1,200 2,850 1,651 2,850 X
3 725 3,575 2,851 3,575 X
4 530 4,105 3,576 4,105
5 412 4,517 4,106 4,517 X
" 6 350 4,867 4,518 4,867
7 285 5,152 4,868 5,152 X
8 250 5,402 5,153 5,402
9 134 5,536 5,403 5,536
I 10 64 5,692 5,537 5,600
Number of firms to be selected: 5
Total employees per selected firms: 1,120
Random number between 1 and 1,120: 649
Selected Sample Number of
by Employee No. Firm Employees
649 1 1,650
1,769 2 1,200
2,889 3 725
4,009 5 412
5,129 7 285
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Employment

Table 39
Distribution of a 5 Percent Sample of
Employers/Workplaces in San Antonio-Bexar County

111

———— __'—""—‘—‘_"'—"il
Table 40
Total Employment for a 5 Percent Sample of
Employers/Workplaces in San Antonio-Bexar County
Area Type
Employment
e 3
Basic 2254 1,047 777 1,873 790 6,741
Retail 51 867 589 1,379 407 3,293 II
Service 589 1,329 2,194 1,960 456 6,528
Totals 2,894 3,243 3,560 5212 1,653 16,562
Table 41
Average Employment per Workplace for a 5 Percent
Sample of Employers/Workplaces in San Antonio-Bexar County
Area Type
Employment

I]QYS 1 2 3 4 5 Totals
Basic 322.00 80.54 64.75 98.58 263.33 124.83
Retail 12.75 43.35 36.81 26.02 8140 33.60
Service 5890 5538 8776 50.26 50.67 61.01
Totals 137.81 56.89 67.17 46.95 97.24 03.95
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10.  Using information from Step 8, compute the percentage of workplaces and
employees in each area type for each employment type. Tables 41 and 42
present examples of these for the values shown in Tables 38 and 39.

11.  As a result of the analysis of the workplace surveys done in 1990-91, the
recommended sampling rates for employees are shown in Table 43. The
values in Table 43 are in terms of percentages and are different for large
urban areas (with > 200,000 population) versus small nrban areas (with <
200,000 population).

Table 42
Estimated Percentage Distribution of Employers/Workplaces
By Employment Type in San Antonio-Bexar County

Area Type
Employment 3
Basic 12.96 24.07 222 35.19 5.56 100.00
Retail 4.08 2041 16.33 54.08 5.10 100.00
Service 935 2243 2336 36.45 841 100.00
Totals 811 22,01 20.46 42.86 6.56 100.00
Table 43

Estimated Percentage Distribution of Employees
By Employment Type in San Antonio-Bexar County

Area Type
Employment
e 1 2 3 4 3 Totals

l Basic 33.44 15.53 11.53 27.78 11.72 100.00
" Retail 155 26.33 17.89 41.87 1236 100.00
| Service 9.02 20.36 33.61 30.02 6.99 100.00

Totals | 17.47 1958 21.50 3147 9.98 100.00
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Table 44

Recommended Percentage of Employees

To Be Surveyed in Workplace Surveys

Sampling Percentage Sampling Percentage
Urban Areas > 200,000 Urban Areas < 200,000
Employment Type Population Population

N Wy |
‘ Basic 3.0 10.0
Retail 50 150
Service 1.0 50

12. Compute the number of employees to be sampled in the urban area by

applying the appropriate sampling rate to the total employment (by type). An

example is shown in Table 44 using values for the San Antonio-Bexar County

ared.

Table 45

Sample Sizes Required for San Antonio

(Example)

T Sampling Employees to be
Employment Type Total Employment Percentage Surveyed

Basic 114,900 3.0 3,447
Retail 106,300 50 5,340
" Service 301,800 10 3,018

-

r———

13.  Distribute the number of employees to be sampled by area type based on the

- percent distribution of employees observed and computed in Step 10. Table

6 illustrates an example distribution and was used to compute the example

values shown in Table 45.
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Table 46
Number of Employees to Be Sampled by Area Type
In San Antonio-Bexar County

Area Type
Employ:lent 1 ) 3 4 s Totals
Basic 1,153 535 397 958 404 3,447
Retail &3 1,406 955 2,236 660 5,340
Service 272 615 1,014 906 211 3,018
Totals _ 1,508 2,556 2,366 4,100 1,275 11,805 |

14.

15.

The number of employees to be sampled (computed in Step 13) is the
minimum number desired. Compute an estimate of the number of workplaces
to be sampled by dividing the number of employees (by area type and
employment type) by the average number of employees per workplace as
computed in Step 9 (see Table 40). Using the values shown in Table 40 and
those from Table 45, the number of workplaces to be selected is shown in
Table 46. Note that the values are rounded up in all cases.

The values from Step 14 compose the second minimum criteria which must
be met in the selection of workplaces to be surveyed. If, however, the number
of sites to be selected is less than 10, set the minimum number to 10. In
some cases, this may mean sampling all of the workplaces of an employment
type within a particular area type.
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Table 47
Estimated Number of Workplaces to Be Sampled
In San Antonio-Bexar County

Employment

Area Type

10

Retail

Service

4
7 33 26 86 9 161
5 12 12 19 5 53

Totals

16.

17.

16 52 45 115 16 244

There are two minimum criteria for selecting the number of workplaces to be
surveyed: the number of employees and the number of workplaces (i.e., sites).
It is recommended that both be met. To avoid the possibility of over-
sampling, a maximum number of sample sites of 50 is also recommended.
This means that if 50 workplaces are selected without meeting the minimum
number of employees (to be sampled), the quota for that cell would be met;
and no more samples would be drawn for it. Table 47 shows the values that
would be used in the example from Tables 45 and 46.

The actnal workplaces to be surveyed may now be selected. Use the method
described in Step S except that the number of workplaces to be surveyed for
each employment type will be the values obtained from Steps 15 and 16. In
the example shown, the number of workplaces would be those shown in the
"Totals" column in Table 47, i.e., 50 basic workplaces, 128 retail workplaces,
etc. To reduce the possibility of fulfilling the sample size requirement before
making a complete pass through all employers (one replicate), select the
workplaces in 10 replicates. For example, in the first computation, the total
basic employment would be divided by the desired number of basic
workplaces, divided by ten. In the example above, this would be 5, and five
workplaces would be selected in each replicate. The selection process is

described in Step 5.
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Table 48
Minimum Sample Sizes for Workplace Survey
In San Antonio-Bexar County

Area Type
Employment Sampling 1 2 3 4 5
Type Unit
Employees 1,153 535 397 958 404
Basic
‘Workplaces 10 10 10 10 10
Enployees 83 1,406 955 2,236 660
Retail
Workplaces 10 33 26 50 10
Employees 272 615 1,014 906 211
Service
Workplaces 10 12 12 19 10
Employees 1,508 2,356 2,366 4,100 1,275
Totals
. Workplaces 30 55 43 79 30
18.  As workplaces (or employers) are selected, geo-code them to determine the

area type within which the workplace is located. Then use the criteria
previously established to determine when a sufficient number of workplaces
for each employment type have been selected for each area type. The
decision hierarchy for each area type is as follows:

a Have the minimum number of employees to be surveyed been met?
If yes, go to b. If no, go to c.

b. Have at least 10 workplaces been selected to be surveyed? If no,

continue to select workplaces for that area type and employment type
to be surveyed. If yes, go to d.

c Have at least 50 workplaces been selected to be surveyed in that area
type and employment type? If yes, the quota for that area type and
employment type have been satisfied. If no, go to d.

d. Have the minimum number of workplaces to be surveyed been met?

If yes, the quota for that area type and employment type have been
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satisfied. If no, continue to select workplaces for that area type and
employment type.
19.  Contact the employers and determine if they will participate in the survey.
If the employer refuses, replace the workplace using the same random sample
selection process.
20.  The final step(s) is the implementation of the survey.
It is recommended that the sample calculation and selection process be done by
TxDOT or the MPO for the area being surveyed.

Data Collection Methodology and Specification

- The actual survey implementation is done in a manner very similar to the way it was
done in the 1990-91 surveys. The only real difference is the way non-freestanding
workplaces are treated. No mention is made of the solicitation procedure because the same
procedure as employed previously will be used. Those firms not agreeing to participate will
be replaced through the same selection process. The procedure for surveying freestanding

workplaces will differ slightly from that for non-freestanding workplaces.

- Freestanding Workplaces
The survey of freestanding workplaces will involve four primary data collection
efforts. The first is the employee survey, the second is the nonemployee survey, the third
is the employer survey, and the fourth is the data collection effort to obtain the vehicle
and/or person arrivals and departures to the workplace during its hours of operation.

Emplovee Survey
On the survey day, employees will use a self-administered survey form to provide trip

information. The recommended survey form is shown in Figures 17 and 18. The same

procedures as used in the 1990-91 surveys will be followed.
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TRAVEL SURVEY 10018
Record Types 1.2, and 8 PART 1: HOUSEHOLD INFORMATION ~ Sempled

Thank you for agreeing to participate in this important travel survey. i you have any questions, please call
@A. Is this your correct mailing address? OYes 0O No ff not, please enter the comrect information.

B. Isyourresidence: [ Single family detached E. How many people visited your residence on this day who
O Mutti-unit (apartmenticondoftownhouse) do not kve there?
C. How many people live atthis address? F. How many pecple in your household are employed?
D. How many people wha live at this address are five G. How many vehicles (cars, vans, light trucks, and motorcycles)
yearsorolder? are available for use by members of your housahold?

Plaase assign a “Person Number* to each person residing in your household who is five ysars or older, starting with
"Person Number 1" as the designated head of the household. (Fillin appropriate question boxes for each person.)

Ralation to Person No. 1 (check box) Did Ha'She
Licensed Travel onthe
Person | Sex Drivar? 2 3 4 [ Employed? "Travel Day*?
Number | MF Age {circlo one) Spouse Child Relative Not Rslated (circle one) (circle one)
Head of
House 1) Yes 2)No o = d o ) Yes 2)No } 1) Yes 2}No
2 1) Yes 2)No O O O f)Yes 2)No | 1)Yes 2}No
3 1) Yes 2JNo O 0 o ] 1) Yes 2)No | 1)Yes 2)No
4 1) Yes 2)No x| O 0 O 1) Yes 2}No | 1)Yes 2}No
5 1} Yes 2)No ] O O O 1) Yes 2}No | 1) Yes Z)No
[ 1) Yes 2)No | [n| ] m| 1) Yes 2)No | 1) Yes 2)No
7 1) Yes 2)No 0O O | a 1) Yes 2} No 1) Yes 2)No
8 1) Yes 2}No o O 'a o NHYes Ne § 1) Yes 2)No
9 1) Yes 2)No [a] ] (] x| 1) Yes 2) No 1) Yes 2} No
10 1) Yes 2)No 0 0 ] ] 1} Yes 2) No 1) Yes 2)No
Piease list 2l vehicles available to your household {including company If you add up the annual income of all
cars, rental cars, motorcycles, elc.) and complete the following: household members, into what range
doesitfali? {check one)
Qdometer Readings
Vehicle Circle On Trave! Day 1) [] Lessthan $5,000
Namber | Year Make Model 09;| Beginning Ending 2) [] $5.000 10$9,9%
1 Gas 3) [ $10,000 10 $14,999
Diesel 4) D $15,000 10 $19,999
2 Gas 5} [] $20,000t0 $24,999
. Dé"if' 8) [] $25.000 10 $29,999
Dicsel 7)[] $30,000 0 534,999
4 Gas 8} [[] $35,000 10 $39,999
Difese! 9) D $40,000 to $45,989
5 Gas 10} [_] $50,000 or more

This completes the household information needed. Please procesd to Section 2 of this survey.
Thank you for your cooperation!

Figure17.  Workplace Employee Travel Survey, Part 1: Household Information.
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Record Type 7

BEGIN:

FIRST
IWENT
TO:

THEN
I WENT
0o

THEN
IWENT
TO:

WORKPLACE EMPLOYEE TRAVEL SURVEY
PART 2: TRIP INFORMATION

MY FIRST TRIP TODAY BEGANAT: [J (hHome [ (9) Other Location

-ﬁ in address)

{Place/address or nearest intersection) (clty/state/zip coda)

SHE # 100183
SAMPLE #:
PLEASE ENTER YOUR:
TRAVEL DAY:
am.
DEPARTURE TIME: pan.

. When did . Ton:!al. “"'rnl T 1 Driver, what e hat th
ou got Purpose of Trip Mode of Transportalion peoplein | ohile'was us, what was the
Locatlon Address ¥ cerAruckivan tare? How did you
he;:::gve {chack ona) {check one) {including ma::?rﬁzdel} get to tha bus stop?
drivar}
hrrive [ (1) Oriver
0 (1) Return Home {earAruckiran/matarcycle) e Eare:
Name of Flace am,| D (&) GotoWork 0 (&) Pasaenger “numberof | ~jpmm— -
pum,| O @) Work Related (¢ kivan/motorcycle) "”P";uP{: o ' S
71O @) sehoot 0 (3) Walk ———
Seclalff Eat P1 (4) Bigycls Model
Address or nearest Intersection 01 (5) SoclalRecrestion/ta [aOF:]
us
Depant L1 (8) Shop/BLy Gas, elc. 0 (8} School Bus O (1)Diove and
I3 (7) Pick up/Drop o Passenger [ [ (7) Taxi It you PB'L':TI‘!;; 'gdr:.:g'a ::hat wer | & PD%?; o o
City/State/Zip a.m. | O (8) Change Trave!l Made [J {8} Commoercial Vehicle . 8; \ga]kgdbd
Do you nomally work at p.m. ] 0 (9) Other (over 1 ton) ——— arpoo
orontot i oeatony - DIYes [Ho 0 (8) Other (5 Other .
Prrive 0 (1) Drivar
L1 {1) Return Homs {carftruckivan/motorcycle) ~—vear Fare:
a to Wi 2) Passenger e "
Name of Place am.lq (3) \‘:r:r: H:rl: od of )("_ Soma | numberof | Weke s
pm.[o & ) (3} Walk T people —
0 4) School 1] — ST
B (5) SociatR tlor/Eat O (4) Bicycle
Address or nearast intersection i © [ (5) Bus
bepart D (6) Shop /Buy Gas, atc. [ (1) Drove and
0 () Schoo! Bus It Id parking, wh Parked
0 (7} Pick up/Drop of Passenger | | (7) Texi [ papamg':g's:; owee 2 D:;ieped off
Cliy/State/Zip a.m.| D (&) Change Travel Mode L (8 Commercial Vehicle %a Walked
b iy work pm 0 (&) Cther {over 1 ton) $. — 243 g;:poohd
0 yoU Romally work at . 5) Cther ______
or outotthis locationy 11 Yes  CHo 0 (@) Sther
prive O (1) Driver
0O (1) Return Home (earftruckivanimotorcycie) = Yeaur Fate:
O (2) Goto Work ] (@) Passenger —— )
Name of Place am.| O (3) work Related {carAtuckivanimotoreycle) ““P"e'g:'rf VERS s -
P-M-| 11 g4y Schoot 0 (2) Walk —=T
0 (5) Socialit ion/Eat [ (4) Bicycle
Address or nearest intersaction e - [ (5) Bus
Pepart 0 (8) Shop/Buy Gas, stc. 0 {1) Brove and
0 {8) School Bus It Id perking, what Parked
[3 () Pick up/Drop o Passenger | 7 (7 Taxd you papm:;?;g ng, What wae e D:;p;ed o
City/State/Zip am [ {8) Change Trave| Mode a] {6) Commercial Vehicle 0 (3) Walked
pm.| O ©) Cther {over 1 ten) $ — =] 54} Carpoocled
Doyouromalywok et  yes [Ho - O (5) Cther B{(s) Other ...
rd




Nonemplovee Survey

Nonemployees will be surveyed using the same method as employed in the 1990-91
surveys. The nonemployee questionnaire is shown in Figure 19. Every Nth person arriving at
the workplace will be surveyed. If the number of arrivals is small (judgment will be required),
an attempt will be made to interview every arrival. If the establishment is a 24-hour operation,
the nonemployee survey will be conducted in two 8-hour shifts. The first will run from 6 a.m.
until 2 p.m. The second will run from 4 p.m. until 12 midnight. If the establishment is open
for business only 8 to 10 hours per day, the nonemployee survey will be conducted during two
4-hour shifts. The time of the shifts will be determined jointly by the consultant and TxDOT on

a site-by-site basis.

Vehicular/Person Movement Survey
On the day of the survey, 24-hour vehicle counts will be made at each access point serving

the workplace. A determination will be made jointly by the consuitant and TxDOT as to whether
this may be done by mechanical counter or by another method. For example, a combination of
mechanical counts with visual observation and/or video cameras may be required to accurately
collect the data. If it is not possible to obtain 24-hour vehicle counts, the persons entering and

exiting the establishment will be counted during its hours of operation.

Emplover Survey
The information to be collected from the employer at the workplace is shown in Figure

20. Note that this also includes the number of commercial trucks servicing the workplace on the
survey day. If this information is not available, a means will have to be devised by the
consultant in cooperation with TxDOT staff to obtain this information for the survey day. The
primary data elements for estimating total attractions to the workplace will be the vehicular
counts (or person counts) at the access points serving the workplace. It is, therefore, emphasized

that these data be collected as accurately as possible.
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1001793
Record Type & WORKPLACE VISITOR TRAVEL Site #
INTERVIEW FORM Da‘*_r—’——’w—
FREE STANDING WORKPLACE Area Type:
Interviewer:
Date: ) Location:
Questions Parson 1 Person 2 Person3 Person4
1. Doyouworkinthisbulding? | 4 oo 1) Yes 1) Yes 1) Yes
Y x:"s“’? iorviow 2} No 2 No 2} No 2 No
. No - continue interview
2 Didyoutravelsiraightfrom | 4, 0 ) Home 1) Home 1) Home
your home or from anather
oeation 1o get hers today? 2) Other 2 Cther 2) Other 2) Other
3. Where did you start your frip
that brought youto
?
(place/address or nearest intersec-
tion/city/statefzip cade) Address Address Address Address
4, What approximate time cid am f)am, ) 1}am, )am
youl amive at this location today? Zpm Zpm. 2)p.m. 2)pm.
5. How diid you amive here
today? (Choose from Arrival
Cptions below)
a. [fcarftruckfvan: How many a. #People & #People a. #People a. # People
persons including yourself were
in e vehicle?
b. Ifbus: Whatfare did you b. Fare b. Fare b. Fare b. Fare
pay? L S L B TN R
&, What is your reason for
coming here today? (Choose No. Other No. Other No. Other No. Other
from Trip Purpose Options
below)
7. When you leave here, ateyou | 1) Yes 1) Yes 1) Yes 1) Yes
going immediately home? 2} No 2) No 2) No 2) No
8. What 5 the address of the
place you will be going?
Address Address Address Address
Arival Options Trip Purpese Options
1) Driver 8} School Bus
{carfruckfvan/motorcycle) 7) Taxi 1) Work related €) Change travel mode
2} Passenger 8) Commerciat Vehicle 2) School 7) Delivery :
(carfruckivan/motorcycle) {over 1 ton) 3) Socialrecreaticnalmeal  8) Other (specify In block)
3) Walk 9) Other 4) Shop/Buy Gas, etc.
4) Bicycle (specily in block) 5) Pick up/Drop off Passenger
5) Bus
Figure 19.  Workplace Visitor Travel Interview Form, Freestanding Workplace.

108




Survay Date:

Site & 16/01/93
SIC Coda:
d Type @
Rocord Ty Serial Zone:
Type:
WORKPLACE GENERAL INFORMATION Emelonman Tyom
SURVEY FORM [] Free Standing -
[[] Non-Free Standing
% R R N e R RN
Workpim:e information
Rema
Streat Address
) City Zp Code Telaphone
phM e TRNCERE S B R 120830 S . ——
ﬁanagement Iniormallon R B T O oS B moossionet
CEO/Administrator:
Nams Telephons
Tite ~
Personnel Manager
or Name Télaphone
Other Contact: _
Tite
Security Director:
Kame Telephona

WMWMW%&WW
Weekday Hours of Operation:

e S S o

Commercial Truck Count? Veahicle Count!

Person Count?

Employmentlnformatlon RS

Total Employees: No. of Employass at
{Full- and Part-time} Work on Survey Day
If Multipie Shift
P = Times It Multipie Shitis No of Employees per Shift
Parkmg inlor tion (Opuonal) : e
Parking spaces:
Numbar & Locahon

Delwery lnformatton
Loading Docks:

) Number & Location(s)
Delivery Hours No., of Deliveries
{if restricted): on Day of Survey
R s B S e
Transit informatton
Bus Stop(s):

Number & Location{s)

Bus Route(s):

Nama(s)MNumbaer(s}

Layout / Site Plan

Requested:

Dale Location
Roceived:

Dale Location
' 24-iHour Count ’

?Total Count Buring Hours of Oparation

Figure 20. Workplace General Information Survey Form.
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Non-Freestanding Workplaces
A non-freestanding workplace is, by definition, located in an area with other workplaces
which share common access points and parking. These workplaces will require five specific data
collection efforts. These include a survey of the activity center where the workplace is located,
" a survey of the employees at the workplace, a survey of the nonemployees arriving at the center,
a survey of the employer, and a vehicle/person count of all arrivals at the center during its hours

of operation.

Activity Center Survey

A visual inspection of the workplace site should be done to determine the number of
~ workplaces in the center by employment type. The workplaces in the center will be surveyed to

obtain the information shown in Figure 21.

Employee Survey
The employees of the workplace will be surveyed using the self-administered survey form

as used in the freestanding workplace survey (see Figures 17 and 18). The same procedures will

be used in administering the employee survey.

Nonemplovee Survey
The nonemployee survey, however, will be conducted as an intercept survey randomly

selecting arrivals throughout the activity center. The center or site will have certain boundaries.
Nonemployees will be selected randomly at different locations in the center and surveyed using
the intercept method (as used in the freestanding workplace nonemployee survey). A slightly
different survey form will be used and is shown in Figure 22. The hours during which the
nonemployee survey will be conducted will depend on the hours of operation for all workplaces

in the center. This will have to be determined jointly by the consultant and TxDOT staff.
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Record Type 10 ' 100193

ACTIVITY CENTER
GENERAL INFORMATION SURVEY FORM
Trattic Count’: Commercial Truck Count?: Person Gount?(if applicable):
Workplace to be surveyed on:
rontvday
Name

Employment Tolal Employses: No. Employees at
Type: — (Fuk and Part-Time) —————— Woric on Survey Day:

2) Name;
Employment Tolal Employees: No. Employees at
Type: I (Fult and Pant-Time) — == Work on Survey Day:

3} Name:
Employment Total Employees: No. Employees at
Type: {Full- and Part-Timg)  =————— Work on Survey Day:

4) Name:
Employment Tolal Employees: No. Employees at
Type: {Full- and Part-Time) Wark on Survey Day:

5) Name:
Employment Total Employees: No. Empioyees at
Type: —— (Full- and Part-Time)  —————— Work on Survey Day:

6) Name:
Employment Total Employees: No. Employees at
Type: —_— {Full- and Part-Time) Work on Survey Day:
! 24-Hour Count

2 Total for Hours of Operation

Figure 21.  Activity Center General Information Survey Form.
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WORKPLACE VISITOR TRAVEL

100193

Figure 22.

Record Type 11 Site #:
INTERVIEW FORM Dater ./
NON-FREE STANDING WORKPLACE Area Type:
Interviewer:.
Date: Location:
Questions Persen{ Parson 2 Person 3 Person 4
1. Do you woik in this center?
L Ve b N I 2
b No - continue interview
2 Didyoutravel raightfomyour | 4y (o, 1) Home 1) Home 1) Home
home or from another location to get
here today? 2) Cther 2) Other 2) Other 2) Other
3. Where did you start your trip that
brought you to
{placeaddress or naarest
intersection/cityfstate/zip code) Address Address Address Address
4. What approsimate time did you am Tham. fam Tyam.
aftive at this location today? 2pm. 2} pm. 2)pam, 2pm.
5. How did you arrive here today?
{Choose from Arriva) Options below)
& Ifcarfruckivar: How many a. #People a #People a. # People a #People
persens including yourseli were in
the vehicla?
b. Fare b, Fare b. Fare b, Fare
b. [fbus: MWhat tare did you pay? s -y $ s 3 i s -
6. What is your reason for coming Ne. Other No, Cther No, Other No. Cther
here today? (Choose from Trp
Pumpase Cptions below)
7. How many slorestiusinesses
have you visited in this center during
this trip?
8. How many more stores/
businesses do you plan to visit in this
center during fhis trip?
8. When you leave here, are you 1} Yes 1) Yes 1) Yes 1) Yes
going immediately home? 2} No 2) Ne 2) N 2) No
10. What is the address of the place
you will be going?
Address Address Address Address
Armival Optiens Trip Purpase Options
1) Driver {canttucicvan/motorcycie) 6} Schoot Bus 1) Work related 6) Change travel mode
2} Passenger (cantruckivanimotorcycie) 7 Taxt 2} School 7) Delvery
3) Wak 8} Commercial vehicle 3} Socialtecreational/meal 8) Other {specify in
4) Bicycle {over 1 ton) 4) Shop/Buy Gas, ete. block)
5) Bus 9) Other £} Pick up/Drop off Passanger
Workplace Visitor Travel Interview ¥Form, Non-Freestanding Workplace.
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Vehicular/Person Movement Survey
On the day of the survey, 24-hour vehicle counts will be made at each access point serving

the center where the workplace being surveyed is located. A determination will be made jointly
by the consultant and TxDOT as to whether this may be done by mechanical counter or by
another method. For example, a combination of mechanical counts with visual observation and/or
video cameras may be required to accurately collect the data. If it is not possible to obtain 24-
hour vehicle counts, the persons entering and exiting the center will be counted during its hours

of operation.

Emplover Survey

In the same manner as the freestanding workplaces, the non-freestanding workplace
employer will be surveyed to obtain general information concerning the workplace. The

information and form to be used is shown in Figure 20.

Non-Freestanding Alternative

It is understood that there will be some non-freestanding workplaces that are located in
areas where the exact boundaries of the activity center are not identifiable. An example of this
would be an establishment located in 2 downtown area surrounded by other establishments with
no clear boundary except for the entire downtown area. In these cases, the workplace may be
surveyed using the same method as for the freestanding workplace with a minor modification.
The nonemployee survey instrument should be modified to ask the question as to whether this
establishment was the first visited by the individual since arriving in the area (either by vehicle,
bus, or walking). Those individuals indicating that this is the first place visited are used in
computing the attraction rate. Those individuals indicating that it is not the first place will be
excluded from the computation of the attraction rate for the establishment. Note that proportions

must be used to estimate the totals for expansion purposes.
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General Considerations

The major difference in the survey of non-freestanding workplaces is the information
which must be obtained from the employers in the center where the workplace is located. This
information is shown in Figure 21 and must be obtained for all employers located in the center
or site where the surveyed workplace is located. The most difficult portion of the survey may
be obtaining participation (i.e., information) from all of the employers in the center where the
surveyéd workplace is located. If this participation is not obtained, an agreement may be reached
between the consultant and TXxDOT on an appropriate method for estimating that information
(e.g., visual observation). If a sufficient number of the workplaces refuse to participate, the
workplace will be replaced.

The primary information used for estimating total attractions will be the vehicle and/or
person counts taken at the access points serving the center during its hours of operation. An
exception to the above design is the survey of a workplace in a high-rise office building located
in an area where no clear determination may be made as to the vehicle access and parking
locations for residents of the building. In this situation, person counts will be required of all
persons arriving and exiting the building. Information will still be required on the total
employment and number of employees at work on the survey day at all workplaces in the
building. These data may have to be estimated using a methodology acceptable to the TxDOT
staff. The persons arriving at the building will be interviewed in the same manner as the
nonemployees at other non-freestanding sites.

It is considered critical that during the implementation of the workplace survey, an
experienced transportation engineer/planner be involved in the selection, visual inspection, and
survey design for each workplace. It is expected that a number of workplaces selected in the
sample will not be sifuated in a manner in which an accurate workplace survey may be done.
It will be necessary to have an experienced transportation engineer/planner on site to make

decisions regarding the ability to survey workplaces and achieve reliable results.
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SPECIAL GENERATOR SURVEYS

Special generators are those establishments with unique characteristics that preclude
estimating or projecting travel demand with normal or typical trip generation models. For these
establishments, surveys are done to establish travel characteristics typical for each class of special
geﬂerator. Special generator categories may include regional shopping centers, hospitals,
colleges/universities, airports, regional recreational facilities, military bases, and other unique land
use activities as identified by the urban area planning agency. These categories may or may not
be the same among urban areas and are generally defined at the beginning of the survey with
specific establishments identified for inclusion in the survey. Provision must be made for

possible refusal to participate; and, when feasible, more than one facility may be identified.

1990-1991 SPECIAL GENERATOR SURVEYS

Special generator surveys were done in three urban areas in 1990 and 1991. The
methodology used was similar to the workplace surveys but included obtaining data on the unique
characteristics of the generators being surveyed. The information gathered is for the purpose of
developing trip attraction rates, both person and vehicular, for internal person, auto-driver, and
truck-taxi trips. As in the workplace surveys, the special generator surveys consisted of four
parts, an employee survey, 2 nonemployee survey, a truck-taxi survey or count, and the collection
of specific data on the establishment. Because only one special generator is typically surveyed
in each category, sample size was not a major determinant. The major considerations were the
information to be collected, the methodology, and the quality control. These, for the most part,

were the same as in the workplace survey.

San Antonio (18)

Ten special generators were surveyed in San Antonio. These included two universities,
a regional shopping center, two major hospitals, three military bases, the international airport, and
a major tourist attraction. The procedure used in these surveys was the same as used in the

Workplace surveys. The survey included a general characteristics survey, an employee survey,
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a nonemployee survey, and a count of truck deliveries. In addition, 24-hour counts of either
vehicles or persons entering and leaving the site were made.

The additional information needed for the special generators is based on the data’s
anticipated use in developing specific models for estimating travel demands produced by the
special generators. Information on specific characteristics of the special generator (as well as
standard data) was obtained during the initial contact and negotiation with the establishment. The
additional information typically obtained for airports is the number of flights per day, number of
deplaning passengers per day, and amount of parking. The additional information for colleges
or universities typically includes student enrollment and the number of students living on and off
campus. Information on regional malls will typically include the number and names of the
anchor stores, gross leasable square footage, and amount of parking. Additional information for
hospitals will normally include the number of beds and amount of parking. Other special
generators may require different information. The basis for identifying that information will
depend on the type of special generator and its attributes which may be explanatory relative to
the number of trip attractions. The data mentioned in this section are typical but are not meant
to be the only information which may be collected. In addition, the surveys may be modified
depending on the special generator. For example, in San Antonio the question regarding the trip
purpose in the nonemployee survey at the hospitals was eliminated due to the potentially sensitive
nature. As in the workplace surveys, vehicle and person counts were made to determine the total

number of trips being made to each special generator.

Amarillo (19)
Six special generators were surveyed in Amarillo. These included one college, one
hospital, one regional shopping center, the international airport, a major manufacturing plant, and

a prison. The procedures used were the same as those in San Antonio.
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Tyler (20)
Five special generators were surveyed in Tyler. These included one hospital, the airport,
a regional shopping center, a major university, and one major manufacturing plant. The

procedures used were the same as those in San Antonio and Amarillo.

EVALUATION

The survey forms used in the special generator survey were the same as those used in the
workplace survey for employees and nonemployees. Figures 23 through 25 show examples of
the survey instruments used in the general characteristics survey, the employee survey, and the
nonemployee survey.

Quality control was maintained in the same manner as in the workplace surveys.
Surveyors were trained and supervised during the conduction of the survey. The surveys were
checked both visually and by computer for errors. As the surveys were processed, certain
statistical tests were also performed to determine the adequacy of the sample being obtained. A
minimum response of 20 percent or a2 minimum of 100 completed surveys was identified as
desirable in the case of the employee surveys. For the nonemployee survey, at least 30 trips for
each trip purpose and mode and 100 auto-driver and auto-passenger were to be obtained if
possible. If feasible, a representative sample of trucks and taxis would be surveyed; and, as a
minimum, truck counts would be done.

In evaluating the special generator surveys, no significant problems were found that were
different than those from the workplace survey. A need was identified to obtain household
information from the employees, to clarify certain data elements and to maintain consistency with
the household travel survey. In addition, data for air quality modeling were also felt to be
needed.

RECOMMENDATIONS
No changes are recommended to the procedures used in surveying special generators.
Each survey is unique and must be designed independently. The survey instruments are fairly

standard for employees and nonemployees. The recommended survey forms are shown in Figures
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26, 27, and 28. A data form for household information and expanded information on vehicles

available are included.

118



Special Generator:
Address:

Name
§1C Code: Steat Addass
Serlal Zone: City Siie Zip Code
Area Type: Telephoas
CEC/Administrator:
Name
Tite Telepho!
Personnel Managen: siestnt
or Name
Other Contact
Tive Telephone
Security Director:
~ Hama
Tide Telephone
Weckday Hours of Operation:
Employment [nfermation
Employees:
(Full and Part-Time) Total Survey Day
Military Persannel:
. Lwing On-Base Living Clt-Base
Civilian Employees:
Living On-Bass . Living Off-Basa
if Shifts:
Ti Em| 7 shifl
Miscellaneous e Ployees (11 anilg
Total Student Enrgliment:
Students Living On-Campus:
Number of Hospital Beds:
Number of Flights per Day:
Number of Deplaning
Passengers:
Delivery Information
Dock Dalivery Hours resticted):
Transit Information Touck Count
Bus Stops/Bus Routes:
Locali mbe '
Layout/ Site Plan ocalion{syNumbaers / Hames Locaton{syNumbars / Names
Requested: :
- Date Locs...:: Daie Locaton
RAeceived: i
Dale L W - Location
* Key Contact Person : oe Date
San Antonio-Bexar County Travel Survey’ Figure
Parsons
Brinckerhoff SPECIAL GENERATOR GENERAL 3.01
2 rovms Briackarboll .
ool INFORMATION SURVEY FORM
Tagaeery = Archilacts - Fliawery
Source: Parsons Brinckerholl, 1930

Figure 23.

San Antonio-Bex

ar County 1990 Travel Survey, Special Generator General

Information Survey Form.
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SAN ANTONIO - BEXAR COUNTY TRAVEL SURVEY
SPECIAL GENERATOR EMPLOYEE TRAVEL INTERVIEW FORM

Ploase snler your tavel day i

-‘;Zfa.- = Im_iri_a—ar-m{mimlhimim—nriwsmtT.:lwlwrw-

MY AASTTRIP TODAY BEGARAT  J Home  [J Other Location W
{E¥ in address) om
Departuretime: ________ pm,
{Place/nddrecs or nearss! Panec bonkity/slaie/sip code)
— o ey W
you get Maode of CarrTruckivan] Parkdng, What e
hordi?:v. Purpessol Trip Transporistion (including Was the How Dld You Get
BEGIK Location Addresy here? - {checkone) (chack one) self) Parklng Cost?]  to the Bus Stop?
Arstve [ Retum Home g &n@mw) Fare § - Mo
® Fiara o Place Py Dm""‘“”’*“"‘ OO Passanger fomruckirantnotarcyc) g S -~ e T T d
'D\u_’m 3 Ve T 5 PR I Ckove Ao L Pasked
Evnef:'r Rckdrecs, or Naarnsl kacsacion. | Dipat Pesk upDrop of Pastangar | LI Svde [ Commanial Vebicel geioit C)Croppad Of L1 Wakiad
am | [ Change Travel Mode 0O 2 {ove 1 o) Es“* " Carpooled with b fiders]
TO: ™ Soe pm | D) otwr D) SchodBue [ O |5selisee it
S AR S I e B B B e e
@ At Bﬁunﬂ-hm. M 8 gw(wmw) os pm $____ . __ap
Go 1o Work o Waork Relited Arrargie {carfruckivandroiaceycel e P S 1
THEM e — QWW::D wak O | ES | purday [(J0rove Auio & Parked
{ WENT Addcens o nearaet nlecseciion | Depart Pick wDrop off Passenger 8 zd' o z:““;"“"'v“‘ OI0ropewd Off ) Walkadt
am | [T Crurge Travel Moda w1 don A ) Carpooied with bus ridecs
vo: Cay Suu T P fdCter | Sthodbs [ Ofw ] Dot
N 5 e o o | e v e e [ e O e Zalslz TTE
Arrbve [ Aetan Home [0 Driver (aniruciivanvimotoreycle) Fare § —ndp
@ Py am L] 0ok Work o Work Related | (] Pascangur (earciivaninotoreyctel = 3 L SN - o O R
THEN ? Bsdmwmz Owa Qe %:ggr pecdsy  |CiDrove Ao & Parked
VWENT | Fodess o rearsct samracion | Oepartire | £ Pick upOrop o Prasaeger | L Barde {7 Commaial vebide | £33 Cl0ropped OF [ Waked
To: em | £J Change Touvel Mode 0 2w fove 1 1o} (XCarpoled with bus rider]
o pmt [ Ocher O sctool B [ Ot b r—— Clotec —
e s e e v i | e [ e [ o I EEER T
@ Arrive %Mml-h'm e % Drivar (earruchAanimotarsycie) ,s Fare $ Adp
&m.{ [ Gio 1o Work, or Work Pelated Patsenge (currukArarvmoloncycie) s B - R BN A e
Hare of Place Schod
THEN i oo e |5 1 = L pocday [ Cl0rowe Auic & Packed
WENT § ™ Jadens or nearset intacasctian. | Oepart ) Fick upticop of Passenger % :::'d' a ‘(-'::*;'“V"'d' . muwo«.c]h\:.::’
TO: am gannpo'l'rad“ndl - oy OCaspocted with
Stie Tip pm] ) Odur 0] schoat [ Ottar d Otk
L -mjmgtﬂqieat Bl ion [ [nad | 50 oty | Tee | n |
San Antonio-Bexar County Travel Survey Figure
Parsons

Brinckerhoff SPECIAL GENERATOR EMPLOYEE
Qi Pt o QUESTIONNAIRE 3.02

Englasers = Archllacts « Mannery

Sourca: Parsons Brinckerhotft, 1990

Figure 24.  San Antonio-Bexar County 1990 Travel Survey, Special Generator Employee
Questionnaire.
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SAN ANTONIO - BEXAR COUNTY TRAVEL SURVEY
SPECIAL GENERATOR NON-EMPLOYEE TRAVEL INTERVIEW FORM

Date:

« Locatlon:

Date
Zone

Employar 4
Area Type

el

T

Interviawe!

e | s

*Heilo, my name s « 1 am conducting a trave! survey for the San Antonle - Bexar Counly
Matropolltan Plannlng Organization. Wit you glve me a few minutes of your time?”

Thank you tor your time | W

QUESTIONS: Person #1 Pason 2 Person #3 Parson 1 4 Person kS Parsen 8§
1. Do{w work In this buliding? 1) Yes 1) Yoz 1) Yes 1) Yes 1) Yes 1} Yes
. Ye1— stop Interview
b, Mo - co&lnuoqunﬂonm!n ) X 2) Ko 2) No 2) No 2 Ko 2} No
* 2. DM you iravel stralght from yeur t) Home 1) Home 1} Home 1) Home 1) Home 1) Home
:‘::‘.“ ;:::"";'d"';?,‘h"'““"’“ 2) Other 2} Other 2} Other 2) Other 2) Other 2) Othet
3. What approximats time did you
arriva ot this locstlon loday? - - —
R A B AR B Bl A ) e e ] e
4 How did you arrive here todsy?
fchoose from options balow)
a. i carfruckiven, ask: #Pecple| Fare [ Pecple| Fare [#Pecple| Fare |fFecple} Fare |t People| Fara |5 Pacple] Fare
How many personas Including :
yourse!l wars [ the vehicle?
& N bus, sak: LI t S L S, S
T What fare did you pay?
5. What s your teason for coming Ko, Other Ho. Other Ko, Other Ho, Other Ho, Other Ne, Other
hare loday?
{choose from optlans below)
& :2};: {:‘;l‘;;::,‘;:;;,’:.,"’" fYes 1Mo | Yes 23 Na | Yer )Mo | 13Yes 29N0 | 1) Yes 2 N0 | 1 Yes 2 Mo
Interviewer - Transporation Mads Options: Trin Purpass Oglios:
Notes: 1} Oriver {carhruckAvan/motorcycie) 6) Taxl 1) Work ralated
2) Passenger {Cariruckivan/motorcycie) 7)) Schoolbus 2) Schoot
3} Wak 8) Commurcial vehicle 3) Sociat f recreational
4) Bicycle {ever 1 lon) 4) Defivery
Ll.nlllals: 5) Bus $) Orher S} Other {specity in block)
San Antonio-Bexar County Travel Survey Figure
Parsons
Brinckerhoff SPECIAL GENERATOR NON-EMPLOYEE
P Skt QUESTIONNAIRE: MALL, MILITARY BASE 3.03
Enginsers » Architacts + Fisaners
Source: Parsons Brinckerholf, 1990
Figure 25. San Antonio-Bexar County 1990 Travel Survey, Special Generator

Nonemployee Questionnaire: Mall, Military Base
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: 10/01/93
Record Types 13 and 14 Sile #:

Sample #:
Survey Location: Travel Day:

SPECIAL GENERATOR EMPLOYEE TRAVEL SURVEY
PART 1: HOUSEHOLD INFORMATION _
{i you have participated in prior surveys, please fill this form oul anyway)

Month/Day

Employes's
Home Address:

Street Address

City State P

How many people live at your home address? (Do not count guests)

How many people in your household ({including yourself) are employed?
(Inciude full- and part-ime.)
How many vehicles (cars, vans, light trucks, motorcycles) are available for use by members of your household?

Please list all vehicles available to your household (including company cars, rental cars, moforcycles, etc.) and complete

the following:
Odometer Readings
Vehicle Cirdle On Travel Day
Number | Year Make Model One Beginning . Ending
Diesel
1 Gas
Diesel
2 Gas
Diesel
3 Gas
Diesel
4 Gas
Diesel
5 Gas
Diesel
6 Gas
Diesel
7 Gas

If you add up the annual incomes of all members of your household, into what range does it fall? {Check one}

1) O Less than $5,000 8y [ $25,000 to $29,999
2) [ $5.000t0 $9,999 7 [ $30,000 to $34,999
3) [J $10,000 to $14,999 8) [ $35,000 to $39,999
4) [ $15,000 t0 $19,909 9) [ $40,000 to $49,999
5§} [J $20,000 to $24,999 10) [ $50.000 or more

This completes the general information needed. Please fill out the attached travel questionnaire to record the trips you
make on the travel day. Thank you for your help.

Figure 26.  Special Generator Employee Travel Survey, Part 1: Household Information
Survey
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Figure 27.

SPECIAL GENERATOR
GENERAL INFORMATION SURVEY FORM

Recard Type 12

Survey Date:
Special Generator:

Address:

100183

Site #
SIC Code:

Serial Zone:

I City

Arsa Type:

State Zip Cada

Employment Type:
CEO 7 Admiristrator:

1elephana

‘Telephone

Personnel Manager:

{or Other Contact)

Tefephone

Security Director:

Telephone

Weekday Houwrs of Operation;

24-Hour Counts:
NVehicles

Employment Information
Employaes:

Persons

{Full and Part-Time) Total

Suivey Day

Miiitary Personnel:

Civilian Employees:

Ling Of-Base

If Shifts:

Thving Ofi Base

Miscellaneous
Total Student Encdlment

Emplcyees (# / enifl)

Students Living On-Campus:

Number of Hospital Beds:

Number of Flights Per Day:

Number of Deplaning Passengers:

Delivery Information
Dock Delivery Hours (f restricted) -

Transit information
Bus Stops / Bus Routes:

Commercial Truck Court

Location{s) / Numbers / Names
Parking Information (Optional)

Location(s) / Numbers / Names

Amount: Spaces I Type Spaces | Type
Cost:
Layout / Site Plan
Requested; —
Date {.ocation Date Locaton
Received:
Date Location bate Location

Special Generator General Information Survey Form.
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recoraTpe s SPECIAL GENERATOR EMPLOYEE TRAVEL SURVEY  smew 1or01/03
PART 2: TRIP INFORMATION SAMPLE #
MY FIRSY TAIP TODAY BEGAN AT: [ (1) Home [ (9) Other Location PLEASE ENTER YOUR:
e TRAVEL DAY:
(Fill in address)
a.m.
(Place/address or nearest intersedlion) (/city/state/zip codo) DEPARTURE TIME: p.m.
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Tl B (4 sehoor D 3 Walk pacple —ga—
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Oepart [1 {8} Shop/Buy Gas, etc. 3 (6) School Bus (1) Orove and
O (7} Pick up/Drop OIf Passengar 0 (7) Taxi it you paild parking, what was Parked
Chty/Stala/ZIp a.m.{ O {8) Change Travet Mode 0 (& Commercial Vehicie parking cost? E ES} 5’;‘.’.523" on
Do you nomnally work st p.m.| O (8 Sther (over 1 tom) $ £} (4) Carpooled
or out of this locatlon? OYes o O (9) Ctnar L {8) Other
Arrive o (1) Dilver
O (1) Return Home {carAruck/van/moloraycia) ‘ear
oo ol Fiace O (2) Go to Work 0 (2) Passenger . Fare:
AWM M 3y work Ralataa (earAruciivanimotorayele) number of Make 8 —
PM{ 1 14y shoot 0 68 Wak peopls — TSI
4
Address or hearesi intarsection 0 (5) ScclalRecreation/Eal EI :5; gf:“ '
Dapart 0 (e) shop/Buy Gas, etc. [ (6} School Bus 3 (1) Drove and
£1 (7) Plck up/Drop O Passanger O (73 Texd 1 you paid parking, what was Pathted
Clly/SlatarZip a.m. 1 (8} Change Trave! Mode [ (8) Commarcial Venicia parking cost? Eg; a'r:‘eg:d on
. B (9) Othar {over 1 ton) $ . E (4) Carpooled
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rmve 0 (1) Oriver
g (1) Relurn Home {cartruck/van/molorcycia} — Year Fare:
Name ol Place (2) Go 1o Work O () Passangar number of Make
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P-M.1 0 (4) School E :2; ;":"‘ pecple Noder —
e
‘Acdress or nearest intersection L (&) SocialRecraation/Eat 15 Bu:c
Capan 0 (6) Shop/Buy Gas, etc. £ (8) School Bus [ ¢1) Drove and
[ (7) Plex upDrop Oft Passangsr | = (7) Taxi Hf you patd parking, what was Parkad
01 (8 Ghange Trava Mod paiking cos1? [ (2) Droppad O
City/State/ZIp am. {8) o nge Trave a o ® (Commerclal Vahlcle Eﬁ; \g:mgdr
p.m.| 0 (9} Otiter ovar 1 ton) - . rpooled
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EXTERNAL STATION SURVEYS

External station surveys were conducted at all five urban areas surveyed in 1990 and
1991. The purpose of an external station survey is to obtain data on the amount, type, and
trip length of person and vehicnlar travel into and out of the study area. An external station
is defined as a highway or street which crosses the imaginary study area boundary. Trips
crossing this boundary are defined as external-local (those which begin outside the study
area and end within the study area or vice versa) or external-thru (those that travel through
the study area completely).

The external station surveys in 1990 and 1991 were outbound surveys which explicitly
assumed that the inbound traffic would mirror the outbound traffic over a 24-hour period.
Two types of surveys were accomplished. One was an intercept survey in which vehicles were
stopped, pulled to the side of the road, and interviewed (if they agreed to participate). In
the other survey a postcard was handed to each driver with a request they complete the card
and mail it back.

Figures 29 and 30 show examples of the postcard and interview survey instruments
used in San Antonio, Amarillo, and Brownsville. Figures 31 and 32 show examples of the
postcard and interview survey instruments used in Tyler and Sherman-Denison. The basic
information obtained was the type of vehicle, number of occupants, whether the trip was a
thru trip or a local trip; and, if a local trip, the location of the last place they got into the
vehicle before being surveyed, the time they left that location, and the time they arrived at
the survey station. The following sections briefly describe the surveys done in each of the

urban areas.

San Antonio (21)

External surveys were conducted at 19 external stations in San Antonio. Two survey
methods were used. Postcard surveys were conducted at those sites with over 10,000
average daily traffic. Personal interviews were conducted at sites with less than 10,000
average daily traffic. In addition, 24-hour traffic counts were made at each location

surveyed (both directions). The desired sample size was a minimum of 400 completed
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Source: Parsons Brnckerhoff Quade and Douglas, Inc., 1990

Figure 29.
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AMARILLO TRAVEL SURVEY
I EXTERNAL TRAVEL SURVEY INTERVIEW FORM
Ivmeviewsr Rosponeihiliey
for Each Burveyed Vehicls; Vehicte ¢ Yohicle 2 Yehich 3 Vehicla d Vebhicls §
Time am m am [ am )
am Em »m [T p.m
Mutniver paople i wehicle

Vebicie type (chooss trom: stion)

1. Am you traveing teough the A Thrgh A. Treough A Theeugh A. Theagh A. Theough
Amariic ama eh rote 10 your Amanko s Amarnilo ares Amark; area Amasic srea Amadko ares
gl dorinavon or & yout tip
bugen i the Amasito area? B. Amarito 8. Amarito B. Amarilo B. Amarkc B. Amariko

ongin onigin ongin origin oo

2 Whete sy the lait place you got
nto yaur velice 7

(placeadaress/nearent intersactioncity).

3. What approsimnae ime did you isave
tha abovs locrson?

H
535
55

&, Wt begivary 63y Ui £ Soiec
the grester Amarnik greq?

5. What eity were you tavelng from on

of yout wery thiough Amanits kdiy?
Interviewsr
Notes:
1) Passenger cariruckivarymotorcycla  4) School bus . Thank you :
nitisis; 4 Bus §) Commercial vehide (over 1 1on) or your time
3 Texi 6) Othar (spocity in black]

Source: Parsons Brinckerhoff Quade & Douglas, Inc., 1990.

Amarillo Travel Survey

Figure

Parsons
Brinckerhoff

Parsons BriockerholT
Quade & Douglay, inc.
Engineers » Archilacts - Plansery

INTERVIEW SURVEY INSTRUMENT

5.02

Figure 30.
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TYLER — SMITH COUNTY

TRAVEL SURVEY 0G NOT

WRITE
IN THIS

ATTENTION MOTORIST: ' AREA

DONT MISS YOUR CHANCE o participate in the Tyler ~ Smith County Travel Survey being

conducted by the City of Tyler and Texas State Department of Highways and Public STA

Transpertotion (SOHPT). The plonning of highway improvements in the Tyler creq will be

hased upon YOUR survey onswers, which will be kept confidential.

Plecse mail your compieted sSurvey loday using this postage paid. pre—oddressed card. HR

Thank you for your cooperation. E]:]

1. Wnat type of vehicle were you driving teday? (check one)

E] Possenger cor/pick—up truck/van/motorcycle D Scheol bus
[:] Comemercigl Truck (over 1 ton) D Bus
D Taxi D Other (specily)

Answer Question I If traveling through the Greater Tyler crea:

3. Whot highwoy did you use to enter the Greoter Tyler area?
(For exampie, Interstote 20)

AINO 3Sn 321340

2. How many people (including yourseif) were in your vehicle at the time of this trip? [:D

Answer Questions 4-6 [f this frip started in the Greater Tyler area:

4. Where was the tast piace you got inlo your car before receiving this cord? EED
Please be a3 specific as possibie. (place/cddress or nearest intersection)

S. What approximate time did you leave the above location? a.m. /p.m. D:]jj
6. What opproximote lime did you orrive at this survey location? a.m./p.m, D:[]:]

Comments:

gt |l ol lsttwmlerlalujolel s}

Thank You For Participating In This Imporiant Survey.

OFFICE USE ONLY

12 | o] Tz 3] 4[s[s7(8719

Figure 31.  Tyler-Smith County 1991 Travel Survey.
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Figure 32.

TYLER — SMITH COUNTY TRAVEL SURVEY

EXTERNAL TRAVEL SURVEY INTERVIEW FORM

STATION

;

Interviewer: Vehicle 3 Vehicle 2 Vehicle 3 Vehicle 4 Vehicle 5

Interviewer Responsibility )

for Each Surveyed Vehicle: ::: o ::—: :$ ;:
m, p.m. .m. .m, .m.

Time of Inierview

[TT1]

[TTT]

Number of people in vehicte

[T

1]

1]

[T

Bl

(including driver)
Vehicle Type

[

-

-

{see oplions al bottom of page)

INSTRUCTIONS:

Ask ‘Part A IF traveling through the Tyler areq;

Ask Part B IF originated in Tyler area.

1. Are you traveling through the A. Through Tyler
Tyler area en route to your final Areg Areq Area Areo
destination or did your trip begin
in the Tyler area? (circle one} B. Tyler Origin B. Tyler Origin B. Tyler Origin B. Tyler Origin B. Tyler Origin

A. Through Tyler

A. Through Tyler

A. Through Tyler

A. Through Tyler
Area

Part A If traveling through:

1. What highwoy did you use to
enter the greater Tyler area?

[ T ]

T

[T

[T |

[T |

Part B If loccl:

1. Where wos the last place you
got into your vehicle?

(ploce/address or
nearest intersection}

I - T

. . . a.m. a.m. Q.m, Q.m, a.m.

2. ynet epprotimate time dd you o
[ 1 | [ [ I

Vehicle Type Options:

1) Possenger car/pick—up truck/van/motorcycle

2) Commerciol truck (over 1 ton)

3) Toxi

4) School Bus
5) Bus

6) Other (specify in block)}

Interviewer Notes:
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surveys from the outbound traffic. The surveys were conducted during daylight hours only on
Mondays through Thursdays {one day at each site).

Amarille (22)

External station surveys were conducted at 19 sites in the Amarillo urban area. The
survey method used was personal interviews. At six sites, interviews were conducted for a
minimum of three hours or until a minimum of 300 completed interviews were obtained. At the
other 13 sites, interviews were conducted during daylight hours. Vehicles were either stopped
or pulled over to the side of the road for surveying. Only outbound vehicles were surveyed and
the surveys were conducted only on Mondays through Thursdays. Twenty-four hour counts were
made at each location in both directions. The percentage of the total vehicles crossing the
boundary surveyed ranged from 4 percent at high volume locations to 90 percent at low volume

locations.

Brownsville (23)

External station surveys were conducted at nine locations in the Brownsville study area
in 1990. In addition to the vehicle surveys, pedestrians were surveyed at two of the international
bridge crossings from Mexico. Figure 33 shows the survey instrument for the pedestrian
interview at the international crossings. The vehicle survey method used was personal interviews
where vehicles were stopped (or pulled over to the side) and an interviewer surveyed the driver
of the vehicle directly. Outbound traffic was surveyed during daylight hours Mondays through
Thursdays. The sample sizes varied depending on the length of time each station was surveyed.

Twenty-four-hour counts were taken at each station.

Tyler (24)
External station surveys were conducted at 32 sites in the Tyler study area. Two survey

methods were used. The postcard mailback method was used at the ten highest volume locations

and direct interviews were conducted at the remaining locations. Only
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Highway:

Date of Survey:
BROWNSVILLE TRAVEL SURVEY
— PEDESTRIAN EXTERNAL TRAVEL SURVEY INTERVIEW FORM
irterviewer Responsiility
forEach Survoyed Person: Person 1 Parson 2 Person 3
r'l'lrm :’:t ;': E

Trlp Purpess (choosa Trom epilon}

1. Did you vse the bus in Brownavile?

nlaca).

2. Where was the last place you stopped?

the above location?

3, What approximate lime ¢ you leave

tip?

£, How many tines por wesk do you make this

Interviawer Irip Purpose Options:
Notes: & Workvel Thank you
otk related 3} Social/ recreational fo time !
— 2) Schaol 4} Other (specify in block) | loryourfime
\ -
E
Source: Parsons Brinckerhott Quade & Douglas, Inc., May 1991.
' Brownsville Trave! Survey Figure
Parsons

Pursons Brinckerbol
Quade & Douglas, Inc,

Ensincers < Archltects « Pt
el Ar oF

Brinckerhoff

PEDESTRIAN INTERVIEW SURVEY INSTRUMENT | 4.03

S

Figure 33.

Brownsville 1990 Travel Survey, Pedestrian External Travel Survey Interview
Form.
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outbound traffic was surveyed during daylight hours. Surveys were conducted only on typical
weekdays (Mondays through Thursdays). Manual classification counts were done during the

~ daylight hours at all locations in conjunction with 24-hour traffic counts.

Sherman-Denison (25)

External station surveys were conducted at 14 locations in the Sherman-Denison urban
area. Two survey methods were used. The postcard mailback method was used at two locations
and the direct interview method at the others. Only outbound traffic was surveyed during
daylight hours. Surveys were conducted on typical weekdays (Monday through Thursday).
Manual classification counts during daylight hours and 24-hour traffic counts were done.

EVALUATION

The data from the external station surveys were reasonably good, with sound procedures
being used in nearly all instances. There were, however, several areas where the data were
questionable in terms of expandability. These were the areas where the survey was done for
limited periods of the daylight period. The survey methods were based on an assumption that
inbound traffic would be a mirror of the outbound traffic. If only a portion of the outbound
traffic were surveyed during the daylight hours (e.g., for three to four hours), this sample would
not necessarily be representative of the traffic flow over the entire daylight period, since it was
surveyed only in one direction. The expansion of these data requires substantial assumptions with
regard to the data. The surveys were done only during daylight hours for safety reasons, and
surveying for only a portion of those hours in one direction is not considered representative for
the entire daylight period.

The second area of concern was the use of two different methods for collecting the data.
Those were the postcard mailback and the direct interview methods. A comparative assessment
of the two methods was made in the San Antonio survey with the conclusion that the direct
interview method produced better and more complete information. The findings of that
evaluation were that the postcard mailback survey under-represented the commercial trucks and
other non-private vehicles, there was an uncertainty as to when the postcard was actually filled

out, and there was less control of the sample size and survey administration. Subsequent
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evaluation of the external station survey data has also revealed some areas of additional data

needs. Information on the purpose of the trip was not obtained in the 1990 and 1991 surveys.

Other data such as more information on the type of vehicle in terms of year, make, model, and

odometer readings have been defined as desirable.

RECOMMENDATIONS

The following recommendations are made relative to external station surveys:

Survey methodology should be direct interview.
Survey of outbound vehicles should be done for all daylight hours. The number

~ of vehicles to be surveyed should be as many as possible under the traffic

conditions at the specific location. It is recommended that vehicle queuing be kept
to a minimum with suspension of surveying activities when vehicles have queued
more that one-quarter of a mile. It is recommended that, if possible, at high
volume locations, the traffic control plan allow for those vehicles being surveyed
to be moved out of the traffic stream to allow for other vehicles to continue
through the site.

Twenty-four-hour counts by direction and time of day (minimum hourly) shouid
be obtained at each external station location.

Manual classification counts should be made at all survey locations during the
daylight hours.

If only a limited number of the external stations may be surveyed, the high
volume stations should be given first priority for surveying and a random sampling
of the low volume stations should be used to select those for surveying with traffic

counts being taken at all locations.

The recommended survey instrument is shown in Figure 34. This instrument is subject

to change depending on the identification of additional data elements for travel demand modeling

needs.
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Record Type 16 EXTERNAL TRAVEL SURVEY INTERVIEW FORM 202174
External Station #: Survey Date:
External Station Name/l ocation: Interviewer:
For each vehicla you coliect: Vehicle 1 Vehicle 2 Vehicle 3 Vehicle 4
Time 1a.m. 1am. 1am 1am.
2p.m. 2p.m. 2p.m. 2p.m,
Nurnber of psople in vehicle
INSTRUCTIONS:
Ask of driver Part A questions it traveling through (city) area; Ask Part B questions if 1ocal {city) origin.
Vehicls Classification (See back)
1.a. What year is this vehicle? 7
Year Year Year Year
b. Gas or diesel? Other? 1 Gas 2 Diesel 1 Gas 2 Diese! 1 Gas 2 Diesel 1 Gas 2 Diesel

R
{Cther, specify)

3

{Other, specify)

3
{Other, specify)

3
{Other, specify)

2. What is the mileage on your
odometer?

3. Are you traveling through the
greater (city) area en route to
your final destination or did your
trip begin in the (city) area?

1 Through {city)

2 (City) origin

1 Through (city)

2 (City) origin

1 Through (city)

2 (City) origin

1 Through (city)

2 {City) origin

PART A

if traveling through:

What highway did you use to
enter the greater (city) area?

PARTB

If focak

Where was the last place you
got inte your vehicle?
{placeladdress or nearest
intersection/city)

What was your purpose for
being at that location? (Choosa option)

What is your purposa for raveling
to your next destination? (Choosa oplion)

4, What approximate time did you 1am 1am 1am. 1a.m.
leave the above location? 2p.m. 2p.m, 2p.m. 2p.m.
| frip p O icle Classification (See back]
1) Home/Return home 6} Shop/Buy gas/Ete. 1) Passenger car
2) Go to work % 7)Pick upDrop off passenger 2} Srnall ight-duty truck
3) Work related 8) Change travel mode 3} Large light-duty truck
4) Sehool 9) Dalivery 4} Heavy-duty truck
5) Social/Recreational/Eat 10} Other (specity in bock) 5) Bus
&) Molorcyele

Figure 34.
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TRUCK SURVEYS

Truck surveys were conducted in all five urban areas in 1990 and 1991. These surveys
were intended to obtain information on the number of trips being made daily by commercial
trucks within the urban areas being surveyed. Truck and taxi trips are modeled separately in
Texas, aﬁd_this information was to provide updated information for those models. The following

paragraphs discuss each of the truck surveys.

San Antonio (13)

In the San Antonio truck survey, industrial firms were selected at random from the phone
book, contacted by phone, and asked if they would participate in the survey. The survey was
designed to gather trip information for trucks weighing one ton or more. In certain cases, the
firm allowed surveyors access to their truck travel logs; and the survey data were collected
directly from the logs. The following information was collected in the truck survey:

1. The date the trips were made and the type of vehicle, i.e., payload weight, number

of axles, description, etc.

2. The location or address where the first trip of the day began and the departure

time for the first trip.

3. The destination (i.e., address) of each trip as well as the arrival and departure

time.
Provision was made on each survey for information on up to 18 trips. The last question asked
was how many more trips would the person make in that truck that day. Figure 31 5 shows the
survey instrument used in the San Antonio survey.

In the San Antonio survey, 397 useable truck surveys were obtained which included a
representative mix of different types of trucks, all one or more ton payload capacity. This
number has varied in some later surveys.

Prior to the survey, surveyors underwent training for both soliciting of the firms’
participation as well as the actual data collection. Training also included how the data
would be used and kept confidential and how to deal with individuals reluctant to participate in

the survey. The surveys were checked, edited, and computer checked for inconsistencies.
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Amarillo (26)

The Amarillo truck survey methodology involved eight steps. An establishment was
selected for recruitment, they were recruited for truck driver participation, truck logs were
transcribed or a survey form completed, questionnaires were edited, data were entered into
computer files, and results were analyzed and then reported.

A systematic telephone number scheme was used to pull every Nth establishment which
operated trucks. The sample was taken from the telephone directory. The desired sample size
was 400 trucks. For those truck drivers agreeing to participate, the data were collected in one
of three ways: transcription directly from the vehicle logs, the company agreed to revise their logs
to collect the data needed, or the truck drivers actually recorded their trips on a travel diary. The
survey instrument used was the same as that used in the San Antomio truck survey (see Figure

35). Completed surveys were obtained for 444 trucks in Amarillo.

Brownsville (27)
The Brownsville truck survey was done using the same methodology as used in Amarillo
including the same survey instrument. The sample was selected in the same manner, and travel

data were obtained for 404 trucks.

Sherman-Denison (28)

The commercial truck survey in Sherman-Denison was similar to the household survey
in that the methodology involved a telephone/mail/telephone technique. Businesses and owners
of commercial trucks registered in the respective study areas were randomly selected and
telephoned to request their participation in the survey. Those agreeing were mailed a survey
packet which included a travel diary for recording all trips made by the selected vehicle. They

were asked to mailed the completed survey instrument back after
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SAN ANTONIO - BEXAR COUNTY TRAVEL SURVEY
ATTENTION TRUCK DRIVER:
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Figure 35.

San Antonio-Bexar County 1990 Truck Travel Survey.
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their travel day. Reminder calls were made prior to and following the survey day. The survey
instrument used in the truck survey is shown in Figure 36, A total of 141 trucks were surveyed
in the Sherman-Denison survey.

In addition to the truck survey, contacts were made with the taxicab companies, and those
companies furnished the trip records for all of the taxi vehicles.

Tyler
A commercial truck survey was also done in Tyler. The methodology and procedures

were the same as in Sherman-Denison. A total of 81 trucks were surveyed.

EVALUATION

There were no major flaws found in the truck surveys conducted in 1990 and 1991. The
only flaw found in the procedure was the inability to use the trip rates once they were developed.
This was a resuit of the lack of a method for determining the number of trucks operating within
an urban area. The trip rates which resulted from the surveys were felt to be reasonable, but it
was not clear what data the trip rates could be applied to estimate the total truck trips in the

urban area.

RECOMMENDATIONS

No significant changes were seen as necessary in the methodology used in the truck
surveys. Some additional data elements have been identified for inclusion on the survey
instruments, but the major need in this survey was a means to estimate the number of trucks
operating in an urban area. A need was also identified for an additional survey in urban areas
of for-hire passenger vehicles, i.e., taxicabs, limousines, etc. The following discussions present
recommended survey procedures for commercial trucks and for hire passenger vehicles including

discussions of the methodology for expansion of the survey data.

Commercial Truck Survey
It is necessary to identify the ultimate objectives of any survey if the survey is to be

designed successfully. The truck survey has the following proposed objectives:
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SHERMAN-DENISON AREA
COMMERCIAL TRUCK TRAVEL SURVEY
PART 2: TRIP INFORMATION

(continued)
OFFICE
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Figure 36. Sherman-Denison Area Commercial 1991 Truck Travel Survey.
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. Estimate the total internal truck trips occurring within the urban area.

. Estimate the proportion of internal truck trips which occur by time of day within
the urban-area.

. Estimate the average trip length in miles and minutes and the trip length frequency
distribution for truck trips.

. Estimate the proportion of trucks operating within the urban area by type and age
of vehicle including the type of fuel used.

. Estimate the mileage accumulation rates for trucks by type and age of vehicle.

. Estimate the truck trip ends by type of land use activity.

The objectives are intended to meet the data requirements for both travel demand and air quality

modeling within the urban area.

Key Data Elements and Clarifications

One of the critical clarifications which must be established is exactly what is to be
classified as a fruck. Two elements are important in this designation. First, the type of vehicle
must be easily identifiable and have a readily available data source for drawing a random sample
in the survey. Second, a reasonable means must be employed to expand the survey data once
collected. It is recommended that only trucks with six or more wheels on the ground be
classified as a truck for purposes of this survey. It is understood that there are other vehicles
thich are, in fact, trucks; but including those vehicles in the survey increases the probability of
trips being double counted in both the household survey and the truck survey.

The sample of trucks to be surveyed should be drawn randomly from vehicle registration
data for vehicles classified as light duty gas trucks type 2 (i.e., empty vehicle weight from 6,000
pounds to 8,500 pounds), heavy duty gas vehicles, and heavy duty diesel vehicles. These
categories of vehicles may be identified in the vehicle registration data for the urban area being
surveyed. This is the recommended data base to use for the selection of a random sample of
vehicles to be surveyed. The recommended sample size is 500 trucks (i.e., survey would yield
500 useable truck surveys). The survey methodology would consist of selecting a vehicle
randomly from the registration data, contacting the owner/operator, and requesting their

participation in the survey. If they agree, they will be asked to record all of their trips during
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one weekday (Monday through Friday) and during Saturday or Sunday (the selection of which
would be split equally between the trucks surveyed). Vehicles that were not operating within the
study area region would be replaced in the survey. The vehicles surveyed must have been
operating in the study area region on the selected weekday and weekend travel day or it must be

replaced in the survey. The key data elements desired are as follows:

. Origin and destination (addresses) of each trip made by the truck.
. Departure and arrival time for each trip.
. Type of land use activity at the destination end of each trip, i.e., residential, retail,

industrial, office, government, education, or medical.

. Type of truck, classified according to pre-defined categories (these categories

would typically be the standard used in vehicle classification. studies).

* Odometer reading on truck at the beginning and end of each travel day.

. Type of fuel used by truck.

. Model year of the truck.

The expansion of the survey data will be done using the estimated total vehicle miles of
travel developed from vehicle classification counts made by facility type. For example, Table
48 presents the estimated proportion of total vehicle miles of travel by eight vehicle
classifications in the Houston-Galveston region. Using those proportions, an estimate of the total
vehicle miles of travel by vehicles classified as light duty gas trucks type 2, heavy duty gas
vehicles, and heavy duty diesel vehicles may be developed. After removing the estimated truck
vehicle miles of travel made by trucks passing through the external cordon of the study area, the
total vehicle miles of travel for each classification of trucks will be divided by the vehicle miles
of travel for the trucks surveyed to compute an expansion factor. The expansion factor wili be
applied to the truck trips recorded in the survey to estimate the total truck trips being made within
the study area.
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Table 48
Proportionate Distribution of
Vehicle Miles of Travel (VMT)
By Vehicle Classification
Houston-Galveston Region

Proportion of VMT |
Light Duty Gas Vehicles 0.513

" Light Duty Diesel Vehicles 0.005

" Light Duty Gas Trucks Type 1 0.289

lrLight Duty Diesel Trucks 0.004

“ Light Duty Gas Trucks Type 2 : 0.079

" Heavy Duty Gas Vehicles 0.071

IrHeavy Duty Diesel Vehicles 0.037

lLMotorcycles . - 0.0_9%“_

For-Hire Passenger Carrier Survey

One area of travel often neglected in travel surveys is the travel made by for-hire
passenger comumercial carriers, e.g., taxicabs, limousines, vans, etc. As a part of an overall travel
survey in an urban area, it is recommended that the survey design include tasks to ascertain the

population of these for-hire passenger commercial carrier vehicles.

Survey Methodology

The proposed methodology for this survey is to first ascertain the number of franchised
taxicabs, limousines, and/or vans licensed and authorized to operate within the study area for the
purpose of carrying passengers for hire. Excluded from this population would be public
tranéportation operators such as a local transit system. After identifying the number and location
of vehicle operations, a random sample of vehicles would be drawn and the owners/operators
asked to participate in the survey. Those agreeing to participate would be asked to complete a

travel diary which would record the origin and destination as well as the arrival and departure

time of each trip. Due to the commercial nature of these operators, care should be exercised to
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assure them that all of the information would be held in the strictest confidence with no names
or business addresses used. The intent is to develop an estimate of the number of trips made

each day by these vehicles, the average trip length, and the trip length frequency distribution for

these trips. The recommended sample size is 400 useable surveys.
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GAPS IN TRAVEL SURVEYS

The five surveys implemented in 1990 and 1991 represented a significant effort in both
cost and data collection. The resulting data are perhaps the most comprehensive ever collected
in urban areas in Texas and will provide insight into travel demand for many years. However,
some areas of travel were not addressed in those travel surveys. They are discussed here only
to identify them as areas of possible concern for future survey efforts.

The first has already been mentioned and a recommended survey design presented. That
is the travel by for-hire passenger carrier vehicles. In most urban areas, these trips may represent
a relatively small proportion of overall travel. Current surveys do not address this travel. Models
for estimating this travel are based on data that are either very dated or transferred from other
areas.

The second area of travel which is not being addressed in travel surveys is travel made
by visitors to the urban area. This travel actually consists of two parts. One part is made up of
the internal travel by persons that live outside the study area boundary but travel into the study
area on a daily (or frequent) basis for work and shopping. The external station survey estimates
this travel into and out of the study area, but none of the surveys or models estimate the amount
of travel for these individuals during the time they are inside the study area. Depending on the
location of the study area boundary, this could be a significant amount of travel. The second part
of this visitor travel is that daily travel by true visitors (e.g., tourists) within the urban area.
These individuals may arrive in the area by different modes and, during their stay, travel
extensively within the urban area. Current surveys and models do not address the estimation of

this travel in Texas.
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