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ABSTRACT

This report documents the results of ayPérk-and-Poo] study undertaken at
selectfve locations along the I-30 freeway corridor in the Da]]as-Fort’worth
urbanized area. Considerable data were obtained on Park-and-Pool activity
'through a user survey. The information provided by the survey respondents,
when tonsidered inllight of other transportation p}anning data,‘shoU]d prove
useful in a number of ways including: | | |

e The evaluation of existing Park-and-Pool programs in urbanized
areas; v

o The assessment of potential Park-and-Pool Demand;

ko The analysis of benefits and costs of proposed Park-and-Pool
projects; and

e The deveTopment of planning, programming and design criteria for
Park-and-Pool facilities.

Key Words: Park-and-Pool, Ridesharing, Carpool, Vanpool, Corridor Parking,

Demand Estimation, Transportation Planning.




SUMMARY

The increasing cost of. cdmmuting has resulted in tﬁe acteptahce of
ridesharing by the traveling public as a viable mode of transportation. The
purpose of this Eesearch effort was to investigate Park-and-Pool éctivity
in the Da]]as-Fort‘Worth'urbanized area and to formulate piahning guidelines
for predicting demand and assessing the benefit/cost of proposed facilities.

Twenty—oné informal, or noﬁ-designated, Park-and-Pool sites, having a
total of 669 parked commuter'vehicles, were identified along the I-30 freeway
corridor. The distribution and collection of a user survey resulted in the
identification of personal cﬁaracteristics and travel behavior of commuters
engaged in pooling activity. |

The user survey indicated thaﬁ the majority of individuals participating
in Park-and-Pool within the Dallas-Fort Worth region are employed in either
professional or managerial positions, have attended at least one-year of
college, are approximately 37 years old, and are participating in ridesharing
to save money. |

Travel patterns indicated by the survey participants revealed the
average home-to-lot distance to be 5.9  miles, aﬁd‘ .the average
1ot;to-destination distanée to be 23.2 miles, répresenting a typical dai]y
travel distance of slightly more than 58 miles. Some 55 percent of the
poolers indicated that they drove alone prior to using Park-and-Pool.
Ninety-eight percent of the survey respondents stated that their trip purpose
was for work. Approximately 31 percent of the commuters vanpool from the
parking facility to their finaT destination with an average van occupancy of
8.81 persons, while an additional 62 percent travel by carpool with an

average vehicle vccupancy of 3.36 persons.

iv




Seventy-five to 80 percent of the commuters originated from within the
city where the parking facility was located. Aﬁout 75 percent of the poolers
had a final destination located in the City of Dallas, with over half (56
- percent) bf these’ commuters traveling to the Dallas central businesé
district. | ' |

Based upon the research data, a methodology for eétimating Park-and-Pool
demand'and fé]ated benefits of Park-and-Pool facilities was developed. Using
the travel distances and average vehicle bcéupancies for 9 potential
Park-and-Pool sites, the average annual reduction in vehicle-miles of travel
(VMT) ranged from 2830 to 9400 miles per commuter with an overall mean
reduction of 6460 vehicle-miles per year. Investigation of thé catéhméht
zone or market area fdr Park-and-Pool participants revealed a circu]af or
ellpitical configuration having an area of approximately 65 to 70 square
miles as being a gehera] guide for estimating pooler demand. Relationships
between poteﬁtia] poolers and vehic]é ownership density and population
density within the market areas were investigated'to aid the transportation
planner in estimating demand and in sizing a proposed facility. The demand
relationships for the 1larger, more successful, Park—and-Pod] facilities
indicate ratios of .22 percent to .24 percent of vehicle owhership and about
.15 percent of population >with1n a given catchment zone to provide an
estimate of the number of pooler commuters.

Benefit/cost (B/C) ratios were developed, using very consérvative'
estimates - of benefits and high estimates of cbsts, for 9 potential
Park-and-Ride facilities. 1In all cases the B/C ratios exéeeded unity or the
threshold Tevel for economic investment. The benefit/cost analyses revealed

the positive nature of the B/C ratios associated with these types of

transportation improvement projects.




- IMPLEMENTATION STATEMENT

Over the years, Project 205 has been directed at assisting the State
Department of Highways and Public Transportation (SDHPT) in planning and
implementing improvéments for high occupancy vehicles (HOV's).
Park-and-Pool facilities are an important component of these HOV improvement
strategies.

Park-?and-4°do1, facilities have been constructed at numerous Iocétions
throughout Texas, with the SDHPT being instrumental in the planning, design,
financing and operation of many of these improvements. The increasing cost
of commuting has made r'ideshah'ﬂng a viable and acceptable tfansportation
mode to the ‘tfave]ing pﬁb1ic; "The demand for Park-and-Pool facilities has
continued to grow with the popularity of ridesharing. The information
presented in this report should assist transportation professionals in
estimating potential demandkfor Park-and-Pool facilities 1ocated in.
urbanized areas and in determinﬁng relative benefit/cost ratios for
alternative projects.

The planning techniques and procedures outlined herein should provide
va]uab]e’interim guidance in analyzing alternative Park-and-Pool facilities.
Through a cfonvt*inui"n.g’pr'ocess.s of.monitoring of pooling activities, the
methodologies contained herein may be refined to further aid the

transportation professional in evaluating these types of HOV strategies.
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INTRODUCTION

Urban freeways are designed to provide a high 1éve1-of—séhv1cé fb;'”
relatively long urban trips. The large urbanized areas in Texaé are
primarilyvdependent upoh their- freeway systems’for the mobility of personéj
and goodé tofsuppOrtyexisting and future land uses and. their economic baseﬁ.k

The rapid bbpu]ation growth of the State's urbanized areas has resu1téd-f‘

“in a correspondingly rabid growth in transportatidh demand and traffic
congeStion; In addition fto rapid popu1ation grbwth; thé pfob]em ofl
sustaining urban mobilify is Cdmpounded by a génera1 reduction in thé
people-moving capacity of existing freeways. During the last 30 years,'thé
average vehicle occupancy rate haé declined from about 4 persons per veﬁic]e»

- to less than 1.3 persons per vehicle. This vehicle occupahcy reduction has =~

essentially resulted in a 68% decrease in the effective capacity of existingv

',urban freeways. ’

‘The ,State‘ Departhént  of Highways andb Public 'TranSportation fs
responﬁib]e for the design, construction and operation of urban freeways to
accommodate present ahd» future transportation demand. In an attempt to

? kincrease the effective capatity and productivity of existing freeway
facilities and to reducevtransportation energy consumption, the Department
has initiated studies and evaluations of various priority treatment
strategies for high-occupanty vehicles.  Park-and-Pool facilities are an .
example of a priority treatment strategy to increase the productivify bf the
freeway system in Texas and to reduce energy consumption. | |
Pdrk-and-Poo1 is a term used to describe-a parking aréa or facility
where commuters can reﬁdezvous, park one or more of their vehicles, and share

a ride to a common destination. The parking aheas are normally designated




Tots which are delineated Qy signs or by perotional activities of pub]ic‘
agencies. The Staté Department of Highways and Public Transportation has
constructed parking lots ih  both rural and ,urban’ areaé tQ encourage
ridesharing by»the commutihg.pubiic. Unfortunately, limited data eXist to
aid in the planning and design of Park-and-Pool facilities.

The reseafch effort:=dOCUmented herein is a _cqntinuationv of, and va
complement to}‘previbus'studies 6f priority treatment Stratégies sponsored by
the State Departmentkof Highwéys_and Public Transpgrtatidn'and conducted by

the Texas Transportation Institute. A 1981 study (Research Report 205-13)

- investigated some 25 formal Park-and-Pool Tots within the San Antonio and

Houston urbanized areas. The results of this research effort, in combination
with prior WOrk, should provide useful guidelines for planning future

Park-and-Poo]’faciTitieSvin'major urbanized areas throughout the State.




STUDY OBJECTIVES AND PROCEDURE

The objéctive -of this 'research effortl was - to prdvide .data useful iin
establishing planning guidelines for 1locating, sizing and assessing the
cost;efféétiveness of Park-and-Poo] facilities in major urbénized areas.
' This study investigates pooling activity a]dng :the [-30 freeway corridoh
'within'thevDal1as-Fort WOrthiurbénized‘afea and complements previous research
and data collection efforts of Park-and-Poo]vu$ers in ﬁhe San Antonio and
Houston afeés. Where éppropriate, comparisons are made between the pooling
characteristics of the three urbanized areas studied. Whereas the previous
" research effort surveyed formal or designated Park-and-Pool facilities, this
study identified and 1nvestfgated informal ridesharing activities occurring
along “the 1-30 freeway corridor. Informal Park—and-Pbol Tots are
distinguished from formal lots in that no expenditure of public funds has
been made to construct, operate, maintain or promote the use 6f the ihforha}
facilities.

The following presents an outline of the major tasks accomplished in
performing this study: | | |

o Review of relevent 1literature, local planning data, and prior
studies; ' . '

‘e Identification of existing Park-and-Pool 1locations adJacent to the
1-30 freeway corridor;

e Design and performance of data co1lect10n effort;

o Analysis of Park-and-Pool data; and,

e Documentation of the study, major findings and appropriate
recommendations. '







LITERATURE REVIEW

In an attempt to assess the curreﬁt state-of-the-art for planning
Park-and-Pool facilities and to assemble relevant data for the Dallas
urbanized area, two primary sources were uti]izéd in the literature
inveétigation. |

1. Texas A& University's Automated Infbrmation Retrieva] Service
(AIRS)

2. Local transportation professionals in the Dallas-Fort Worth
Urbanized Area

The Automated Information Retrieval Service (AIRS) provides customized
searches of published literature in over 150 indexes, abstrécting services,
and directories. Identification of relevant work is baﬁed on the
occurrence of data elements, keywords, subject codes, author names, etc. The
researcher creates a profile of the particular subject area being
investigated and specifies the key words or terms uSed by AIRS in the
literature search. Two principal transportation directories were used in the
AIRS search for relevant Park-and-Pool data.

1. Transportation Research Information Service (TRIS)

2. National Technical Information Service (NTIS)

Over 300 reports and publications were identified by AIRS which related
to ridesharing and parkingbactivities. Abstfacts of}these published works
were obtained and reviewed for possible utilization in this Park-and-Pool
research. Thé applicable publications have been referenced herein where
appropriate and are included in the References at the end of the text.

Relevant transportation, population, and employment data were provided

by numerous transportation officials within the Dallas-Fort Worth region.




.Agencies which ph&vided'infurmetiOn and greatly dssisted in the Park-and-Pool
study include the | |

e City of Ar11ngton

e C(City of Da]las;

. North CentraT TeXas éouhcf] of Gouernments? and

ov State Department of H1ghways and Pub11c Transportat1on.

| To the extent poss1b1e, ana]ys1s areas used by local Jur1sd1ct1on (i.e.,

census tracts, serial zenes, sectors, zip code zones, etc.) were app11ed in
the data analysis to fac111tate any subsequent Yocal application of the
research results. Sources of local transportat1on data used in the study are

referenced herein as apprcpr1ate.




PARK-AND-POOL SURVEY

Location Identification

’ To date, no formal Paerand-Pool facilities have been constrdcted or
delineated by the State Department‘ of Highways and Public Transportation
~adjacent to 1-30 within the Dallas urbanized_ahea. The pooling activity
identified aiong' the freeway corridor in this research effort was being
performed in an informal fashion at a variety of non;designated locations;
The 1dentificatibn of Park-and-Pool activity was necessary prior to data
collection and the distribution of pooler surveys. Whereas formal
Park-and-Pool Tots bare constructed and maintained with public funds, no
pub]ic resources have been used in designating or promoting the informal
facilities. Three methods of location identification were employed in the
study effort.

1. Previous observations by State Maintenance Personnel

2. Aerial photography (taken in early 1980) of the I-30 corridof

3. On-site field investigation conducted by‘the research team

The Dallas District's maintenance personhe1 had observed some 7
different locations or. interchanges where Park-and-Pool actiVity was believed
‘to be occurring. Suﬁsequent field investigation was used to verify these
locations. These field investigations resulted in a total of 10 different
sites with 262 potential Park-and-Pool vehicles. The wuse of aerial
photography and on-site inspection proved to be very valuable in Tlocating
additional sites and potential poolers; Eleven more sites with 407 potential

pooler vehicles were added to the initial list of Park-and-Pool Tlocations.




The combination of identification‘procedures used in the study resulted in a |
total of 21 different sites and 669 vehicles. | |

Figure 1 shows the 21 sites.identified for data collection and study
located adjacent the 1-30 Freeway. Table 1 presents an abbreviated
description of these locations, and identifies thefnumber of potential pooler
vehicles for each site. Of the 21 sites identified, 17 Tocations were on

private property which amounted to 476, or 71%, of the potential

Park-and-Pool vehictes:

Data Collection Forms

Survey forms w&re"prépared' for the data collection effort to obtain
information for the accomplishment of the study's objectives. In addition,
an éttempt to satisfy the following criteria w&sba$sa made in designing the
data coltection forms.

‘1. Data shdu¥¢. complement prier Park-and-Pool research conducted inv
Houston and San Antonio.

2. Data should, inasmuch as possible, be compatible with work and
research conducted throughout the nation.

3. Survey methedeology should be compatible with, and compérabre to,
prior data collection efforts by local agencies within the Dallas
urbanized area.

4. Survey pr@eeéures' and instruments should facilitate the highest
possible return of statistically significant and wmeaningful
information.

Appendix A contains the survey instruments used in the data collection

effort and includes the following.

e Cover letter

& Park-and-Pool Survey form

¢ Park-and-Peol Site Investigation form
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Jable 1: Park-and-Pool Sites

Site |

{1dentified

Pooler
Vehic ,le_s j

Loecation

Abbreviated Description

Number

10
11

12
13
14 .
15
16
7

18
19

20

21

45

11
118

1

133

23

18

41

15

21

12
20
80
30

19

22

24

| Northeast Quadrant of 1-30

and Dakland Blvd.; Fort Worth

| North Side of 1-30 at Bridge and

Woodhaven; Fort Worth

| Southwest Quadrant of 1-30 and

Loop-820; Fort Worth

| North Side of I-30 within FM-157

Interchange; Arlington

| Adjacent to I-30 {south and north

sides) at Turnpike Plazaj
Arlington .

| Southwest Quadrant of I1-30 and

SH-360; Arlington

| Southeast Quadrant of I-30 and

SH-360; Arlington

1 Northwest Quadrant of 1-30 and

Beltline Road; Grand Prairie

Northeast Quadrant of I-30 and

Beltline Road; Grand Prairie

1 South of 1-30 on Seuthwest Corner

of Hampton Road and US-80
Business; Dallas

| South of 1-30 on Northeast Corner

of Hampton Road and US-80
Business; Dallas

Southeast Quadrant of 1-30 and Jim |

Miller/Samuell; Dallas

| Southwest Quadrant of I-38 and

Loop-12; Dallas

{ Northwest Quadrant of 1-30 and
| Belt Line Road; Garland

| Northeast Quadrant eof 1-38 and

Belt Line Road; Garland

Seuthwest Quadranmt of I-30 and
‘Belt Lime Road; Garland

| Northwest Quadramt of I-30 and

FM-740; Rockwall County

| Sputheast Quadrant of I-30 and

FM-740; Rockwall County

North of I-30 and. South of "Y"
Intersection of FM-740 and
SH-205; Rockwall

| Northwest Quadrant of I-30 and

SH-285; Rockwall County

| Northeast corner of US-80 and

SH-205 (Seuth of I-30 and just
North of I1-20); Terrell

Paved parking lot; Oakland
Mall-Buddies Store (Private
Property)

Paved parking lot; Kreger (Private
Property)

Paved parking let; Church of Christ
(Private Property)

Hnimproved, Graséy Area between 0ld
Toll Beoth Facility and SDHPT
Maintenance Yard (Public Property)

Paved parking areas; adjacent te
Mexican Fopd Restaurant and
abandaned Service Station (Public
Property

Paved parking lot; Bewling Alley
(Private Property)

Paved parking area-very small;
adjacent to 01d Toll Boeth
Facility (Public Property)

Paved parking lot; Fire Museum
(Private Property)

Improved, gravel area adjacent to
entrance/exit ramps by 81d Toll
Facility ‘Site; {Public Praperty)

Paved parking lot; Stevens Park

Shopping Center (Private Property)

Paved parking let; Food Basket

(Private Property)

Paved parking lot; Safeway (Private
Property)

Paved par—kiﬁg lot: K-Mart (Private

Property)

Paved parking lot; K-Mart (Private
Praperty)

Paved parking lot; Shopping area

(Private Property)

Paved parking lot; Beltlinme 38

‘Shopping Center (Private Property)

Improved gravel parking area; Mr.
Catfish (Private Property)

Unimproved area; adjacent to eld
abandoned gas station (Private
Property)

Paved parking lot; Ridge Road
Shepping Center (Private Property)

Paved parking lot; Wal-Mart (Private
Property)

Paved parking lot; Wal-Mart (Private
Property)
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Data Collection Procedure

To obtain the maximum amount of information possible, a 100% sampling of

. all identified Park-and—Poo] sites ~and potential poolers was undertaken.

Each of the 21 parking areas was surveyed between the hours of 10:00 a.m. and,
3:00 p.m. by the research team on one Qf three days (Tuesday through v
Thursday, December 8-10, 1981).

Three primary tasks were undertaken at each of the Park-and-Pool
locations. | |

1. kDiStribution of User Surveys

2. ﬁecording License Plate and Vehicle data

3. Record1ng Parking Area Locat]on and Descr1pt1on‘

Each of the User Surveys was coded for cross- reference purposes to
identify the park1ng area and for subsequent matching of veh1c]e license
plate data. The eover letter and-the Park-and-Pool Survey ferm (See Appendix.
A) were 1nserted in an envelope and placed on the windshield of the poo]er
vehicles. For the convenience of the driver, and in an attempt to 1ncrease
the return rate, a postage-paid return envelope was also enclosed with the
survey form.

In addition, each vehicle's license plate number and vehicle type (i.e.,
Subcompact, Standard, Pickup, Van) were recorded along with the following
general infermation: |

o Lot designation/description,

e Lot location,

e Date of survey,

e Day of week,

e Observer,
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e Total number of vehicles, and

o Time observed.

Survey Results

The distfibutibn of 669 survey forms resulted in 235 surveys being
returned for a reéponse ratévof 35%. A summary bf the survey response is
shown, by site, in Table 2.

This section presents avsummary of the information obtained from the
returned surveys and is divided intovthe following major areas:

i Personal characteristics of poolers,

@ Park-and-Pool lots, )

e Factors ihfiuencing decision to pool,

o Travel patterns, |

e Origins and destinations of pooiers, and

o Remarks and comments.

wﬁere possible, a comparison of the data collected for P:ark-anzd-PooT
activity in San Antonio and Houston (Research Report 205-13) is made and
presented herein, It should be noted that 'summaries of survey data,
disaggregated by city and/or county, may result in certain findings which are

not statistically significant.

Personal Chracteristics of Poolers

In an attempt to obtain a prcfi]e of the Park-and-Pool participant, a
series of questions was asked relating to the individual's age, sex,
education and occupation. The information obtained from th@sé questions is

highlighted below.
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TABLE 2: Survey Distribution and Response; By Site

Lot Location _ :
Site No. , ' — ; Surveys Surveys Response
. Interchange City County Distributed | Returned Rate
1 1-30 & Dakland Fort Worth " Tarrant | 45 ‘ 18 40.0%.
2 1-30 & Bridge/Woodhaven Fort Worth Tarrant 11 2 18.2%
3 1-30 & Loop .820 Fort Worth Tarrant 118 42 35.6%
4 I-30 & FM-157 Arlington Tarrant 11 8 72.7%
5 1-30 & Plaza Arlington | Tarrant 133 63 47.4%
6 I-30 & SH-360 Arlington Tarrant 23 9 39.1%
7 130 & SH-360 Arlington Tarrant 8 3 37.5%
SUB-TOTAL | --- -— Tarrant 349 145 41.5%
8 1-30 & Belt Line Grand Prairie Dallas 18 0} 0%
1-30 & Belt Line Grand Prairie Dallas 41 23 56.1%
10 US-80 & Hampton Dallas Dallas 15 1 6.7%
1" Us-80 & 'Hamp‘ton Dallas Dallas 21 5 23.8%
12 I-30 & Jim Miller/Samuell| Dallas Dallas . 12 4 33.3%
13 1-30 & Loop-12 ' Dallas Dallas 20 4 20.0%
14 1-30 & Belt Line Garland Dallas 80 31 38.8%
15 1-30 & Belt Line Garland Dallas - 30 1 3.3%
16 1-30 & Belt Line Garland Dallas 19 5 26.3%
SUB-TOTAL | --- —_— Dallas 256 74 ~ 28.9%
17 1-30 & FM-740 Unincorporated Rockwall 6 3 " 50.0%
18 I-30 & FM-740 Unincorporated | Rockwall 7 0 0%
19 FM-740 & SH-205 Rockwall Rockwal_; 22 2 - 9.1%
20 1-30 & SH-205 Unincorporated | Rockwall 24 1" 45,8%
SUB-TOTAL | ——- _— Rockwall 59 16 27.1%
21 | us-80 & sH-205 Terrell Kaufman 5 0 0%
SUB-TOTAL | —-- -— Kaufman 5 0 0%
TOTAL -—— -— -—— 669 235 35.1%
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Question #19 of the surVey requested the réSpondeht to indicate their
age., Some 94% of the'returngd surveys, or 220, had agé information included
which ranged from 15 to 66 and averaged 37 years. Table 3 shows, by city,

the range,'avgrage anQ standard deviation of the respondents' age.

Table 3: Age of Survey Respondents; By City

Average | Standard

Minimum Age | Maximum Age (Mean) - Deviat ion
City (Years) {Years) Age (Years) (Years)

Arlingten (n=82) | 20 | e | 340 | 105
Dallas (n. =z 14) : 15 54 ' 31.1 9.8
Fort Worth (n=57) 21 66 42.8 13.9
Garland (n = 33) - 25 55 36,9 9.6
Grand Prairie (p s 21) 21 57 , 37.5 9.6
Rockwall (n = 13) 23 51 35.5 8.6

ALl Cities (n=220) | 15 66 36.9 11,7

The age of poolers surveyed in San Antonio and Houston averaged 37 years
and ranged from 16 to 62. Figure 2 shows the cumulative frequency

distribution for all responses to the age question.

Question #20 asked the sex of the respondent. A total of 228
respondents, or 97%, indicated their sex, with 48% being male and 52% being
female. Table 4 presents the split, by city, of male and female responses

to the survey.
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Table 4: Sex of Survey Respondents; By City

‘jCityf‘Arlington Dallas Fort Worth Garland Grand Prairie Rockwall Total
Sex N | (n=83) (n=14) (n=23) (n=35) (n = 22) (n=15)] (n = 228)
| Male 40% 64% 54  51% a1 s | aex
Famale ' 60% 36% 46% 49% 59% 41% 52%
| Total 1005 100% 100% 100% 100% 100% 100%
The percentages of female responses varied from a high of 60% in
v , .
Arlington to a low of 36% in Dallas. The male-female split in the San

Antonio/Houston study was 61% male and 39% female.
Education

Question #18 asked, "How many years of school have you Comp]eted?"'
Some 225 responses were received to this inquiry, which’represents 95% of
the returned surveys. Table 5 presents a summary of education, expressed in

number of years, for each of the cities surveyed.

Table 5: Educational Level of Survey Respondents; By City

Years of School

Average | Standard

City Minimum | Maximum } (Mean) | Deviation
" Arlington (n = 82) 12 22. 15.4 2.3
Dallas (n = 13) 9 20 14.6 3.2
Fort Worth (n = 59) 8 22 14,2 2,5
Garland (n = 35) 12 22 15.0 2.4
Grand Prairie (n = 22) 12 19 14.0 2.6
Rockwall (n = 14) 12 20 14.8 2,5
ALl Cities (n = 225) | 8 22 14.8 | 2.5

Information provided indicates that Park-and-Pool participants are

relatively well educated. Only 3.6% of the respondents indicated less than
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a high school educatidn while over 65% have étténded ét least one year of
college. More than 14% of those surveyed have completed in excess of 16
years of schooling--equivalent to the graduate level of higher education.
Park-and-Poolers surveyed fn.San_Antonio and HoUéton'indicated thétlsl%‘and
 61%, respectively, had attended college, while some 11%_ahd 8%, respectively,
‘had more than 16 years of schooling. |

| Figure' 3 presehts the cumulative frequéncy distribution of all

responses received to the level of education queStion;
Occupation

Question #17 asked, "What is your current occupation (please be
specific)?" A total of 224 responses were received, representing some 95% of
thé returned surveys. Answers to the occupation question were grouped into

13 categories; the results of this grouping are presented by county in Table

6.
Table 6: Occupation of Survey Respondents; By' County
Occupat ion Dallas Rockwall Tarrant Total . San Antonio Houston
(n=70) (n=15) (n=139) | (n= 224) (n = 67) (n = 181)
Professional 37% 27% 36% 36% 39% 39%
Clerical - 20% 20% 23% 22% 21% 21%
Managerial 7% 27% 22% 21% 8% %
Sales : 10% ) 6% 8% 1% 3%
Craftsman 9% -—— 6% 6% 24% 25%
Laborer 3% -— 4% 3% -_— 1%
Service Worker 2% 13% 2% 3% —— 1%
Student 1% -— 1% 1% 7% -—
Operative 1% - -— -— - 1%
Housewife ‘ - &% -— — - ——
Private Household 1
Worker - ——— ——- — - —
Unemployed — _— —— — _— ~—
Retired — - - i ——— —— e

TOTAL 100% 100% 100% 100% ; 100% 100%




The . responses to this, question indicate some 58% of = the
Park-and-Poelers are either:'professional or managerial. Occupations in
Dallas ‘and Tarrant Couﬁtiés are very similar. vHoWever, the low sample size
(ﬁ = 15) from Rockwé?f_Couhty portrays an inaccurate profile of occupation;;,
the 6% housewife response only represents one individual.

For comparison purposes, the occupations of 248 Park-and-Poolers
surveyed in San Antonio ané'HoustOn are are also shown in Table 6. The
combined total of prafegsiQnél'and managerial amounts to‘47%, 6r some 11%

fewer than those surveyed in the Dallas urbanized area.

Park-and-Pool Lots

Several questions were included on the survey form which dealt with the

| participants' use of the Park-and-Pool lots. Due to the informal nature of

the Park-and-Pool facilities in the Dallas urbanized area, the following
statement was included at the-beginning of the survey form:

We have tried to identify only individuals parked for the purpose

of sharing a ride to another destination. If you do not travel

from this parking area to another Tlocation, please help us by

returning the questionnaire with any comments on the reverse side.

Of the 235 returned questionnaires, only 4, or 1.7%, were non-poolers.
The following presents the responses received from ridesharing participants

(poolers) which pertain to the use of the informal, nondelineated

Park-and-Pool Tots.

How Poolers Learned of Lot

Question #15 asked "How did you first learn about this Park-and-Pool

location?" A total of 222 responses, representing some 96% of the 231
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poolers, were received. Table 7 provides a summary, by Park-and-Pool site,

of how the poo]éré learned of the lot 1ocatiohs.

Eighty-seven percent of the respondents learned of the lot from
co-workers, their employers or noticed others USing fhe area. From 264
respondenté surveyed in the San Antonio and‘Housfon area, some 57% 1ndicated'
learning about the Park-and-Pool facilities by either noticing the lot being
built or by seeing a highway sign; neither of these observation methods are |
applicab]é to learning of parking areas in the Dallas urbanizéd area since

" the Dallas lots are all informal.

Effect of Parking Area on Decision to Rideshare

Question #11} asked, "How did the availability of this parking area
effect the formation of your carpoo1/vanpoo] or using the bus?" A total of
225 responses were received and are summarized by city ahd county in Table
8.

Some 51% of the 265 respondents surveyed in San Antonio and Houston
indicated’that the parking area was one of several factors in the decision to
‘rideéhare, while 37% said that the 1lot héd no effedt. Twelve perCent of
poolers in both studies (San Antonio/Houston and Dallas) indicated that they
would not be participatihg in ridesharing if it were not for the parking

lot.

Security of Lot

Question #14 of the survey asked, "Do you feel it is safe to leave your

car parked at this location?" A total of 226 responses were received and are

summarized, by city, in Table 9.




Table 7: How Poolers Learned of Let; By Site

ne

Site Number, n = (*) .
How Learned 1 2 3 4 5 6 7 8 9 Mm 1M 12 13 14 15 16 17 18 19 20 21 ,Total.
of Lot (18) (1) (40) (8) (63) (9) (3) (0) (22) (1) (&) (2) (& (290 (1) & (3 (0 (O (10) (0)|{(n=222)
Co-Workers or 50%  ~-- 40% B88%  49% 56% 33% -—- 23% === 50% - === 50% 52% -== -== 33% -— -— 50% -—-| 45%
Employer , ,
Noticed Others | 40% 100% 38% 12% 38% 33% 67% --- 77% --- 25% 100% 25% 38% 100% 25% 67% --- --- ~40% --- 42%
Using Area ' ‘
Friends or 5%  --- 20% --- 8% 1% === === === 1008 <os e - P mem SOB —— eee e e e 9%
Relatives .
Radio/TV/ e R it T | - B S -
Newspaper
Other 5% - 2% --- 5% mmm mem mem = mem 25% e 25% 3% —o— 258 —e- e emm aee - S4%
TOTAL —em sme | sme eme mee mme mmm mme mee mem e mee mme mem e mee e e mee e oo 100%

*Number of responses received for question from particular site.




Table B: Effect of Parking Area on Decision to‘Rideshaie; Byltity and County

City County
f ol <
o 4 —_ —
4~ Lo~ O o~ o - — o~ —_— 4~ ——
. o N 0 o~ O = o O s~ © T 0~ © o= o™ -4 D
| | SR l2s|=%isg|ssqlz|S8 a2 |28
Effect of Area — e — celc e le ®mu)loela o C e o i
o [ S o < 4 © ~r [ £ B SR O [ B [= © < |l =
This parking was one of
several factors which
encouraged me to . o .
carpool/vanpool/bus. 71% 38% 46% 61% 50% 50% 53% 50% 60% 57%
This parking area had '
no effect on my use of ‘ ' .
carpool/vanpeol/bus., 21% 38% 36% 36% 32% 50% 35% | 50% 27% 31%
I would not be using
carpool/vanpool/bus if
this parking area was '
not here. 8% 245% 18% 3% 18% - 12% -— 13% 12%
Totals - 100% | 100% |100% | 100% | 100% 100% 100% | 100% |100% |[100%

Table 9: Feeling of Security at Parking Area; By City

City

Fort ' Grand-
. Safe to Leave Car | Arlington | Dallas | Worth | Garland | Prairie |Rockwall | Total
. (n=82) (n=13) | (n=60) | (n=35) .| (n=22) (n=14) (n=226)

Yes 73% 54% 70% 74% 45% 100% 70%

" No - 12% 15% . 3% 9% 23% —— 10%
Not Sure 15% 31% 27% 17% 32% B 20%
Total 100% 100% 100% 100% 100% 100% ‘ 100%

Some 78% of 258 poolers surveyed in San Antonio and Houston resbonded
"yes", with 16% saying "no" to a similar question. Several comments
pertaining fo vandalism and the need for improved security were received from
participants in the Dallas area survey; however, such comments were highly
dependent upon the location of the particu]ar site (see Remarks and Comments

section).
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Desire for Express Bus Service

Question #7 asked, "If éonvenient express bus service was provided from
this locétion to youf destination, would you prefer to continue cérpdo]ing/
vanpooling, or ride the bus?" The survey was structured to ask only those
participants presently carpooling or vanpooling to respond. A fotal of 204
responses were received to tﬁe question, which represents some 96% of the 212
carpool or vanpool participants. Table 10 presents a summary, by city, of
the respondents' answers. it should be noted that the question provides no

information pertaining either to frequency or cost of bus service.

Table 10: Desire for Express Bus Service;!By City

City
‘ Fort Grand

If Convenient Express Bus Arlington | Dallas | Worth |} Garland | Prairie | Rockwall | Total
Service was Provided, would: (n=80) | (n=12) | (n=46) | (n=32) | (n=21) (n=13) }(n=204)

Continue Carpooling/ 63 75% 44% 78% 62% 46% 60%

Vanpooling

Ride the Bus 36% 25% 54% 22% 38% 54% 39%

Other ‘ B 1 — 2% — —- ——- 1%

Total 100% | 100% 100% | 100% 100% 100% 100%

‘The stated desire for bus service in the Dallas urbanized area closely
compares to responses received in the San Antonio-Houston Study. 0f 245
participants surveyed in San Antonio and Houston, 61% expressed akdesire to
continue carpooling or vanpooling, while 39% indicated they would prefer to

ride the bus.

Factors Influencing Decision to Pool

In addition to question #11 regarding the effect the parking area had on

the participants' decision to rideshare, several questions were asked to
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determine if saving time, money or energy were influencing factors in the
decision to Park-and-Pool. Individuals were also asked if their“employers or
schools provided any incentives for carpooling/vanpooling.  Responses to

these questions are summarized and presented.

Incentives ProQided by Employer/School

Question #8'asked, "Does your employer or school provide any incentives

for carpOolS‘or’vanpOOIS?" If the respondent answered 'Qes, the type of
1ncentive provided was requested. A total of 225 responses was received to
this question with 89, or approximately 40%, answering "yes." The types of
incentives provided by employers or échools were catégorized into 5 grodps

and are summarized, by county, in Table 11.

Table 11: Incentives Provided b{ Employer/School for
) Carpooling and Vanpooling; by County

County

Incentive Dallas ] Rockwall | Tarrant |Total
(n=28) (n=7) (n=47) |(n=82)

Vanpool Program 50% 57% 45% 48%
Subsidized Parking 21% 29% 8% | 32%
Money 18% -— 11% 12%
Carpool Matching 11% _ — 6% 7%
Flexible Work Hours ——— 14% | —— 1%
Total 100% 100% 100% 100%

The use of Park-and-Pool lots apparent1y complement incentives provided
by the priVate sector to increase vehicle occupancy. The incentives ]isﬁed
by poolers in the Dallas study closely relate to'thbse indicated in the San
Antonio/Houston study. Of 107 responses obtained from a similar duestion in

San Antonio/Houston, the following four incentives were listed most

frequently:




Vanpool Program - - 49%

Subsidized Parking - 28%
Carpool Matching - 8%
Money - 7%

By far the most popular incentives provided for carpooling/vanpooling by
employers and schools are SUbsidized parking and vanpool programs. These two
incentives amount to about 80% of all incentives listed in both the San

Antonio/Houston and the Dallas studies.

Time, Money, and Energy Factors

Three questions (#6, #12 and #13) were included on the survey form to
determine which factors were considered most important to the 1ndividua1'sv
decision to rideshare. Question #6 asked, "In deciding to carpool or
vanpool, which one of the following considerations was most important to you:
cost of drivfng; cost of parking; stress of 'driving; energy savings; or
other?"k Table 12 summarizes, by county, the 213 responses received to this
question,

Table 12: Most Important Consideration in Decision to Carpool
or Vanpool; By County ,

» County

Consideration Dallas | Rockwall } Tarrant Total
(n=68) (n=14) | (n=131) (n=213)

Cost of Drivingk C75% 71% | 77% 76.1% k
Cost of Parking 9% 21% 1% 10.8%
Stress of Driving 10% -— 5% 6.1%
Energy . Savings 6% 8% 5% 5.2%
Other -—- —— 2% 1.8%
Total 100% 100% 100% 100%
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Some 87% of the respondents indicated that the cost of either driving or
parking was the most important factor 1n,deciding to rideshare. A similar
question asked in the San Antonio/Houston study revealed even a higher

percentage (91% of the 266 surveyed) pooled to save money.
Money

Question #12 asked, "ﬁb you save money by using this Park-and-Pool
location?" If the respondent answered '“yes" or "no" to the question, they
were aSked how much money they either saved ork]ost per month., A totaT of
224 responses were received to this question. Table 13 provides a summary,

by county, of the participants' answers.

Table 13: Save Money Using Park-and-Pool;

By County
County ~
Response Dallas Rockwall Tarrant Total
(n=68) (n=13) (n=143) (n=224)

Yes 84% 77% 85% 84%
Not Sure 12% 8% 0% 10%
No Difference 4% 8% 4% ' 5%
No -— ™ 1% 1%
Total 100% 1005 | 100% 100%

Ninety-four percent of those surveyed (n = 2555 in San Antonio/Houston
felt that they did save money in using Parkfand-Poo]; ‘some 10% more than
those responding "yes" in the Dallas survey. As previously mentioned, those
poolers indicating a savings or loss of money were asked how much was saved
or lost per month. fable 14 summarizes the mean responses obtained to the

dollar amount inquiry for the total survey and by county.




Table 14: Perceived Money Saved or Lost
per Month; By County

County - .
Response - - Dallas Rockwall | Tartant‘ Average ’
Dollars Saved Per Month $63 $58 | $59 $61
(n=51) (n=9) (n=111) (n=171) : , “
Dollars Lost Per Month - $20 $63 $42
, (n=0) (n=1) (n=1) (n=2)

The money saved per month ranged from $5 to $200 and averaged some $61
with a standard deviation of $40. The poolers surveyed in San Antonio
indicated a‘per month savings of $67, while those in Houston said they saved
$71 per month. Figure 4 presents a cumulative frequency distribution of the

dollars saved per month for all 171 responses received.
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Time

Question‘ #13 asked, "Do you save time by using this Park—and-Poél
location?" Similar to the money question, those answering either 'yes" or
"no" were requested fo indicate how many minutes were either saved or lost
per day.: Table 15 presents the 221 responses’received;to this question and

includes a summary of answers by county.

Table 15¢ Save Time Using Park-and-Pool;

By County
County

Response Dallas Rockwall Tarrant Total
(n=67) (n=13) (n=141) (n=221)
No 39% 39% , 34% 36%
Yes - 24% 23% 30% 28%
No Difference 24% 15% 28% 26%
~ Not Sure 13% 23% 8% 0%
Total 100% 100% 100% 100%

Forty-eight percent bf the 254 poolers surveyed in San Antonio/Houston
did not feel they saved time using Park-and-Pool, while only 17% felt that
they did. save time. Table 16 presents the mean, or average, times lost or.
saved by those participants in the Dallas survey who responded "no" or "yes"

to the question.

Table 16:  Time Lost or Saved Per Day;

By County
County
Response Dallas Rockwall Tarrant Average
Time Lost Per Day 16 min. 15 min. 20 min. 18 min,
(n=25) (n=4) (n=43) (n=72)
Time Saved Per Day 19 min. 12 min., 23 min. 22 min.
: (n=12) (n=3) (n=38) (n=53)




The time lost per day ranged from 0 minutes to 60 minutes and averaged
18 minutes with a standard deviation of approximately 13 minutes. The time
saved per day ranged from 2 minutes to 60 minutes and had a mean of 22
minutes with a standard deviatidn of about 14 minutes. Figures 5 and 6
present cumulative frequency distributions for the time lost and time saved

responses received from the questionnaire respondents.

Travel Patterns

| To better understand past and present. travel patterns of the
Park-and-Pool participants, a series of questions were asked relating to
previous and present modes of travel, arriva]/depérture times at lots, travel
times and distances between lot to home and lot to destination, and trip

purpose and frequency. Responses received to the travel pattern questions

are summarized herein.

Prior Mode of Travel

Question #10 asked, "Before you started using this parking area, how did
you normally travel from home to your current destination?® Table 17
summarizes the responses received to this question for each of the involved
counties and for the total sample.

Some 67% of those surveyed (n = 264) in the San Antonio/Houston
Park-and-Pool study indicated that they drove alone prior to participating in
ridesharing. Approximately 30% of the San Antonio/Houston sample, compared
to 27% of the Dallas area sample, stated that their previous mode of travel

was by carpool or vanpool.
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Table 17: Prior Travel Mode to Destination;

By County
County

Response Dallas Rockwall Tarrant Total
. (n=69) (n=13) (n=142) {n=224)

Drove Alone 57% 54% 55% 55%

Carpool/Vanpool 29% 8% 27% 27%

Did Not Make Trip 10% 38% 10% 12%

Bus 4% — 6% 5%

Other — _— 2% 1%

Total 100% 100% 100% 100%

Present Mode of Travel
Question #3 asked, "How many days per week do you travel

parking area to your destination by:

from this

carpool; vanpool; bus; or other?"

Table 18 summarizes the present mode of travel indicated by the respondents.

Table 19 presents the frequency, in days per week, of travel from the parking

locations.

Present Travel Mode from Lot to Destination;

Table 18:
By County
’County
Response Dallas Rockwall Tarrant Tofal
(n=70) (n=14) (n=144) (n=228)
Carpool 66% 7% 60% 62.3%
Vanpool 34% 29% 29% 30.7%
Bus* —— ——— 10% 6.6%
Other — ——— 1% 4%
" Total | 100% 100% 100% 100.0%

*Note:

Local transit service is provided from certain

lots within the City of Fort Worth by CITRAN.
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Table 19: Frequency of Travel by Present Mode;

By County

County ’ .

Response Dallas Rockwall Tarrant Total
(n=70) (n=14) (n=145) (n=229)
6 Days Per Week | 3% ] - 1% 1.3%
5 Days Per Week 91% 86% 94 92.6%
4 Days Per Week 1% 14% 5% 4.8%
3 Days Per Week - 3% - -— 9%
2 Days Per Week e - ‘ — _—
1 Day Per Week 2% — —— .4%
Total 100% 100% 100% 100.0%

A slightly higher "5 day per week" frequency was observed in the Dallas
area compared to the San Antonio/Houston Study‘-- 93% versus 87%. Given the._
trip purpose (described below) as being primarily for "work" (98%) and the
absence of widespread 4 day work weeks, the high 5-day per week frequency can
be expected. The mean or average of all 229 responses received was 4.93 days

of travel per week by present mode to destination.

Trip Purpose

Question #2 requested information on the purpose of the poolers' trips
after leaving their vehicles parked at the study site locations. Table 20
summarizes, - by county, the trip purposes indicated by the survey

respondents.




Table 20: Trip Purpose; By Cobnty

County
Response Dallas Rockwall Tariant Total
(n=71) (n=14) (n=144) | (n=229)
Work 96% 100% 99% 97.8%
School | 3% — 1% 1.7%
Other 3 1 - o .5%
Total | 100% 100% 1005 | 100.0%

Mode of Arrival at Parking Location

Question #1 asked, "How many persons (including yourself) arrived at
this location in this véhic]é?" Since questionnaires were only distributed
to parked vehicles at the study site during the day, the question replaced a
similar question "How did you arrive at the Park-and-Pool ]ot_this morning?"
asked of individual poolers in the San Antonio/Houston study. Tab]e‘ 21

presents a summary, by county, of the responses received.

Table 21: Mode of Arrival at Lot; By County

County

Response Dallas Rockwall Tarrant Total
(n=72) (n=14) | (n=145) | (n=231)

1-Single Occupant 81% 79% 88% 85%
2-Rideshare 19% 7% % 11%
3-Rideshare - 7% 1% 1%
4-Rideshare -— 7% 3% 2%
5-Rideshare — —— 1% 1%
Total 100% 100% 100% 100%

As seen in Table 21, vehicle occupancy ranged from 1 to 5 persons upon

arrival at the parking location. The average (mean) vehicle occupancy for
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all 231 respondents to the survey was 1.23 persons per vehicle for the home

to lot journey, as shown in Table 22.

Table 22: Mean Vehicle Occupancy - Home to Lot;

By County
Mean or Average » Range
‘County Persons per Arriving
Vehicle Minimum Max imum
Dallas (n=72) 1.19 1 2
Rockwall (n=14) 1.43 v 1 '
Tarrant (n=145) 1.23 ' 1 S
All Counties (n=231) 1.23 1 5

Of 265 poolers surveyed in San Antonio and Houston, some 87% indicated
that they drove alone to the parking area, while 10% indicated that they rode
with someone else to the lot. A slightly higher percentage (15%) of those
surveyed in the Dallas area ride with others to the parking area.

In addition to the distribution of.questionnaires, data wefe collected
by the survey team pertaihing to the types of vehicles parked at the
Park-and-Pool locations. Table 23 summarizes the.types of vehicles observed,

by city, for the Park-and-Pool study conducted in the Dallas urbanized area.

Table 23: Arrival Mode at Lot: Vehicle Types; By City

City
Fort Grand :

Vehicle Arlington | Dallas Worth Garland | Prairie | Rockwall | Terrell Total
Type (n=175) (n=68) | (n=174) | (n=129) | (n=59) (n=59) (n=5) N (n=669)
Standard S54% 59% 64% 55% 44% 47% 60% 56%
Subcompact 39% 16% 17% 26% 31% 25% 20% 26%
Pickup 6% 22% 18% 16% 24% 24% 20% - 16%
Van 1% 3% 1% 3% 1% 4% ——— 2%
Total 100% 100% 100% 100% 100% 100% 100% 100%




Some 26% of all véhic]eS«observed were classified as subcompacts ranging

from a Tow of 16% in Da11as to a high of 39% in Arlwngton. Comparable data

were not co]lected in the San Antonio/Houston Study.

Time of Arrival/Departure of Poolers

The first part of Question #16 asked, "What time‘did you arrive at this
parking area this morm‘ng?}'.l Responses varied frdm‘S:BObé.m. to 11:45 a.m.
with the most frequent (modal) arrival time of 7:00 a.m.

The second part of the question asked, "What time did you leaye this
parking area this evening?“ Times of departure listed by‘the respondents
varied from 1:52 p.m. to 9:30 p.m. with the most frequent (modal) time being
5:30 p.m.

The average arrival time in San Antonio was 6:49 _a.m; while Houston
poolers arrived at about 6:20 a.m. Departure times from San Antonio lots
averaged 5:21 p.m. while departures in Houston averaged 5:13 p.m.

Figures 7 and 8 present cumulative frequency distributions for arrival

and departure times recorded in the Dallas Park-and-Pool survey.

Mode of Departure from Parking Location

As previously discussed, some 62% of the respondents carpool and 31%
vanpool from the parking Tlocation to their final destinations. This
represents a total of sohe 93% of those responding to the survey. Question
#4 asked, "If you carpool or vanpool to your - final destination 1in the
morning, how many. persons (including yourself) 1leave together from this
location?"  Responses received‘from this inquiry ranged from 1 to 14 and

averaged 5.19 persons per vehicle.
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Table 24 summarizes the mode of departure, by county, for the 211
responses received. Table 25 presents the average, or mean, number of
persons per vehicle for the lot to destination: journey indicated by the

survey data.

Table 24: Mode of Departure from Lot; By County

County
Number | C ’
Departing from Dallas Rockwall Tarrant Total
Let in Vehiele (n=67) (n=14) (n=130) | (n=211)
© 1-Single Occupant | 1% | eemm | ae- ——-
2-Ridesghare 25% 14% 11% 16%
3-Rideghare 16% 50% 24% _ 23%
4-Rideshare ; 30% | 7% 28% 27%
5-Rideshare 4% | % 9% 8%
6-Rideshare 3% ———— | 2% 2%
7 or Mere Rideshare |} 21% , 22% 26% 24%
 Total | tom | 100 | 1o0% 100%

Table 25: Mean Vehicle Occupancy - Lot To Destination;

By County
Mean or Average | Range
County 3 Persons- Per

: | Departing Vehicle Minimum | Maximum
Dallas (n=67) | 4.63 1 12

Rockwall (n=14) é 4.64 2 1
" Tarrant (n=130) : 5.54 2 1
F ALL Counties (n=211). | 5.19 1 14




Average vehicle occupancies for carpools and vanpools in San Antonio and

in Hbustonvwere 4.1 and 5.4 persons per véhicTe, respectively. Figure 9

N presents a cumulative frequency distribution of vehicle occupancies recorded

from the Dallas study.
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Occupancy from Lot to Destination (n = 211)

How Carpool/Vanpool Was Formed

Question #5 asked, "How was your carpool or vanpool formed?" A total of

213 respohses were received from the poolers throughout the study area.

Table 26 summarizes, by county, the manner in which the carpools and vanpools

were formed.
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Table 26: How Pools Were Formed; By County

County
Response ' Dal las | Rockwall Tarrant Total
(n=68) (n=14) {n=131) {n=213)
Co-Workers [eox | sox | em | 0%
Employer 17% 22% 25% 22%
Friends ‘ 1% | 6% % 4%
DFW Ri-,desharé‘ » 1
Program C e 22% 2% | 2%
Classmates 9% ——— 1% ] 1%
Other I TR ARSI (S 1%
Total oo | 1o 100% 100.9%

' Combining “Co-Horkers" and "Employer" responses results in some 92% of
the poolers indicating that their carpool or vanpool was formed or
influenced by their employment. This correspoﬁds to the high percentage
(98%) of trips being made for»the purpose of work and resembles the résponses
expressed by 238 poolers in San Antonio and Houston on how their carpool or

vanpool was formed.

At the office - 86%
Classmates - 6%
In neighborhood - 4%
METRO éarsﬁare - 2%
Other - 2%

Travel Times and Distances

Several questions (#2, #2.a., #9, and #9.a.) were included on the survey
form to determine the travel distance and time required for the following two

segments of the home to work (or the home to school) trip:
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e Home to Park;and;Pool lot; and,

e Park-and-Pool lot to destination.

Questioﬁ #2 asked the respondents to ihdicate their final destinations
after parking their vehicles at the particu}ar study site; Question #2.a.
asked, "How far is it from this Tocation to your destination (iﬁ-mi]es and in
minufes)?" A total of 219 responses indicating the number of miles and 218
responses for amount of time were received.  The avérage (mean) lot to

destination distance was 23.2 miles. The mean travel time from lot to
destination was 31.5 minutes, representing an average travel speed of
s]ightly more than 44 miles per hour. | | o

Table 27 presents a summary, by city, of thé average travel di#tancesf

from the parking area to the participants' destinations.

Table 27: Average Travel Distance - Lot To Destination;
By City
bRange | Median

City Mean Travel Trip Length

Distance Min. Dist. Max. Dist. (Approx.)

Arlington (n=80) 21.4 miles 15 miles 45 miles 27 miles
Dallas (n=12) 17.5 miles 4 miles 40 miles 12 miles
Fort Worth (n=58) 25.5 miles 6 miles 46 miles 26 miles
Garland (n=33) 27.2 miles 12 miles 60 miles 23 miles
Grand Prairie (n=22) 19.4 miles 10 miles 38 miles 15 miles
Rockwall (n=14) 26.4 miles 21 miles 32 miles 25 miles
All Cities (n=219) 23.2 miles 4 miles 60 miles 22 miles

Table 28 summarizes, by city, the average travel times and the average

travel speeds from the lot to destination information.
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Table 28: Averagé Travel Time and Speed - Lot To Destination;

By City
. Range ' Median Compdfed
City Mean Travel = Travel Time }| Average Travel
Time 1 Min. Time | Max. Time (Approx.) . Speed

Arlington (n=80) | 28.8 min. | 15 min. | 60 min. 25 min. |  44.6 mph
Dallas (n=13) 26.2 min. | 15 min. 60 min. 20 min, '40.1 mph
Fort Worth (n=58) 34.1 min. 15 min. 60 min, 30 min, 44,9 mph
Garland (n=32) 36.6 min. 15 min. 60 min. 35 min. 44,6 mph
Grand ﬁrairie‘(nzzz) 26.7 min. 15 min. 60 min. 20 min. 43.6 mph
Rockwall (n=z13) 37.7 min. 30 min, 50 min. 35 min. 42.0 mph
ALl Cities (n=218) | 31.5 min. | 15 min. | 60 min. | 30 min. |  44.2 mph

The number of hiles travél]ed by San Antonio poolers averaged 35.7 while
the average distance in Houston was 29.3 miles.

Figures 10 and 11 present cumulative frequency distributions for travel
distances and times, respectively, for the lot to destination journey. |

Question #9 asked, "How far do you travel in the morning to reach this
parking area (in miles and in minutes)?" A total of 222 responses indicating
travel distance and 218 indicating travel time were received. The average
(mean) home to lot distance was 5.9 miles, while the average time was 10.7

minutes. The computed average travel speed was about 33 miles per hour from

"home to lot.

Table 29 presents a summary, by city, of the mean and median travel
distances from the particfpant's home to lot. The median trip length for all
Dallas area respondents was between 3 and 4 miles. This closely resembles
data collected in San Antonio and Houston.  Median home to lot distances
slightly exceeded 4 miles in San Antonio and were between 3 and 4 miles in

Houston.
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Table 29: Average Travel Distance - Home to Lot; By City

Range Median
City Mgg;tZgggel Min. Dist. Max. Dist. Tf;gpkﬁg?gh

Arlington (n=82) 5.2 miles 0.5 miles | 25.0 miles 3 miles
Dallas (n=12) 5.9 miles 1.0 miles 18.0 miles 4 miles
Fort Worth (n=58) 6.5 miles 0.5 miles 35.0 miles 3 miles
Garland. (n=35) 5.3 miles 1.0 miles 35.0 miles 3 miles
Grand Prairie (n=22) ’7.0 miles 1.5 miles 25.0 miles 5 miles
Rockwall (n=13) 7.2 miles 2.0 miles 25.0 miles 5 miles

' All.Cifies (n;Zié)’ o ’§;9>miies 0.5 miles 35.0 miles 3 miles

Table 30 provides a summary, by city, of mean and median travel times
between the poolers' homes and the lot location. In addition, average travel

speeds are included for comparative purposes.

Table 38: Average Travel Time and Speed - Home To Lot; By City
T Range Median Computed
City  Mean Travel = Trip Time Average Travel
Time - | Min. Time | Max. Time {Approx.) Speed

Arlington (n=79) 10.2 min. | 3 min. | 30 min. 8 min. 30.6 mph

>Dallas (n=13) 12.7 min. 5 min. 25 min. 10 min. 27.9 mph
Fort Worth. (n=60) 10.9 min.. 3 min. 45 min, 8 min. 35.8 mph

Garland (n=32) 9.3 min. 3 min. 45 min. 7 min. 34,2 mph

'Graﬁd Prairie (n=2%1) 12.8 min. 5 min. 30 min. 10 min. 32.8 mph
Rockwall (n=13) 12.0: min. 4 min. 40 min. 8 min. 36.0 mph
ALl Cities (n=218) 0.7 min. | 3 min. | 45 min. 8 min. 33.1 mph

Figures 12 and 13 present cumulative frequency distributions for travel
distance and travel time, respectively, for the home to lot journeys of all

Dallas area poolers.
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Origins and Destinations of Poolers

Questions #2 and #9.a requested ihformation on the ’Park-and;Poolers‘
trip origin and destination. Question 9.a asked "Where does yoﬁr trip
originate (home city and zip)?" Questioh #2 asked, "After leaving your car
parked at this location, what was your final destination'(Address, Building
or Company, City, and Zip)?" ’

Based upon the 213 returned surveys which provided home zip codes for
trip origins, an examination of each Park-and-Pool site was made to determine
the extent of interjurisdictional travel from home to the parking facility.
Table 31 summarizes the percent of pooler responses which had a trip origin,
indicated by zip code number, from wfthin the city where the site was
located. Table 32 provides a similar summary of trip origins of study
participants but is organized by city. |

In addition to data supplied by survey respondents, the vehicle license
plate numbers were recorded during the site investigations. These plate
numbers were processed by the State Department of Highways and Public
Transportation to obtain the home zip codes for the vehicle owners. Of the
669 parked vehicles, state vehicle registration data were available for some
644, or 96%,‘of the vehicles surveyeq. Comparing the state.registration data
fof home zip codes to the-informatibn provided by the 213 survey respondents
indicates a correlation of approximately 63% (only 135 of the 213 zip codes
supplied by study participants were the same). Tables 33 and 34 present a
summary of some 632 trip origins by site and by city based upon data supplied |
by the survey respondents and supplemented with the vehicle registration
information; 12 home zip codes were eliminated from the combined data due to

their being outside of the study region.
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Table 31:

Trip Origins of Survey Respondents; By Site

Percent of Trip Ofiginé From

Site City Where " Other Locations
Number : Site Located Within City or.Cities
1 (n=16) Fort Worth 93.8% 6.2%
2 (n=2) Fort Worth 50.0% 50.0%
3 (n=38) Fort Worth 81.6% 18.4%
4 (n=8) Arlington 75.0% 25.0%
5 (n=60) Arlington 86.7% 13.3%
6 (n=8) Arlington 87.5% 12.5%
7 (n=2) Arlington 50.0% 50.0%
8 (n=0) Grand Prairie | — ------ ——
9 (n=21) Grand Prairie 52.4% 47.6%

10 (n=1) Dallas 100.0% 0.0%
11 (n=4) Dallas 75.0% 25,0%
12 (n=4) Dallas 50.0% 50.0%
13 (n=4) Dallas 50.0% 50.0%
14 (n=27) Garland 59.3% 40,7%
15 (n=1) Garland 0.0% 100.0%
16 (n=4) Garland 25.0% 75.0%
17 (n=3) Rockwall 100.0% 0.0%
18 (n=0) Rockwall | ===~ ————
19 (n=0) Rockwall ————— b s
20 (n=10) Rockwall 70.0% 30.0%
21 (n=0) “ Terrell ———— ————
Total (n=213) | ~———e——me—e- 74.6% 25.4%
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Table 32:

Trip Origins of Survey Respondents; By City

Number of Trips Originating From

Fort Worth

Percent of Trip

City Where Sites | Arlington Dallas Garland Grand Rockwall Other Origins from-

Located: Prairie ~ Locations Within City
Arlington (n=78) 66 0 8 0 2 0 2 84.6%
Dallas (n=13) 0 8 0 0 0 0 5 61.5%
Fort Worth (n=56) 2 0 47 0 1 0 6 83.9%
Garland (n=32) 1 3 0 17 0 0 1 53.1%
Grand Prairie (n=21) 3 2 0 0 pay 0 5 52.4%
Rockwall (nz13) 0 0 0 0 0 10 3 76.9%

Total (n=213) 72 13 55 17 14 10 32 74.6%

Percent Respondents 33.8% 6.1% 25,8% 8.0% 6.6% 4.7% 15.0%




Table 33: Trip Origins of Park-and-Pool Participants; By Site

Percent of Trip Origins From
: Other

Site City Where Within City Locations

Number : Site Located or Cities
1 (n=42) | Fort Worth 85.7% 14.3%
© 2 (n=10) " " ©30.0% 70.0%
3 (n=115) " " 84.4% 15.6%
4 (n=11) Arlington 81.8% 18.2%
5 (n=126) . 77.0% 23.0%
6 (n=20) " 75.0% 25.0%
7 (n=8) " 62.5% 37.5%
8 (n=18) Grand Prairie 33.3% 66.7%
9 (n=39) ] " 46.2% 53.8%
10 (n=15) Dallas 80.0% 20.0%
11 (n=18) " 72.2% 27.8%
12 (n=12) " 50.0% 50.0%
13 (n=19) " T 31.6% 68.4%
14 (n=76) ‘Garland 55.3% 44.7%
15 (n=27) " 25.9% 74.1%
16 (n=17) n ' 17.7% 82.3%
17 (n=5) Rockwall 80.0% 20.0%
18 (n=7) " 85.7% 14.3%
19 (n=20) " 65.0% 35.0%
20 (n=22) " 59.1% 40.9%
21 (n=5) Terrell 40.0% 60.0%
Total (n=632) 79.3% 20.7%

Data Source: Survey Responses and State Vehicle Registration
File.

Some 170, or 72%, of the returned surveys indicated the destination zip
code for their place of work or school. An additional 43 respondents
provided sufficient information to determine the destination zip code,
resulting in a total sample size of 213. Tables 35 and 36 present the
destinations, by site and by city, of the survey respondents.

Figure 14 shows a map of the zip code zones for the Dallas-Fort Worth

Urbanized Area used in the origin-destination study. A complete listing of
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‘Table 34: Trip Origins of Park-and-Pool Participants; By City

Number of Trips Originating From

Other

Percent of Trip

City Where Sites Arlingten Dallas Fort Worth Garland Grand Rockwall Origins from
Located: Prairie Locations Within City
Arlington (n=165) 126 3 17 -— 5 — 14 76.4%
Dallas {n=64) —— 37 —_— 3 -— -— 24 57.8%
Fort Worth (n=167) 7 3 136 — 1 — 20 81.4%
Garland (n=120) 1 22 1 22 e 2 42 43.3% -
Grand Prairie (n=57) 1 6 2 -—- 24 - 14 42.1%
Rockwall (n=54) —— 2 — 1 — 36 15 66.7%
Terrell (n=5) — — _— _— -— 1 A 40.0%
Total (n=632) 145 73 156 56 30 - 39 133 79.3%
Percent Origins 22,9% 11.6% 24.7% 8.9% 4.7% 6.2%

21.0%

Data Source: Survey Responses and State Vehicle Registration File




Table 35: Trip Destinations of Park-and-Pool Participants; By Site

Percent of Trip Destinations to Locations
Site City Where Within City In Other Cities
Number: Site Located
1 (n=18) Fort Worth 44.4% 55.6%
2 (n=1) " " 100.0% 0.0%
3 (n=40) ) " " 12.5% 87.5%
4 (n=8) Arlington 0.0% 100.0%
5 (n=60) " 0.0% 100.0%
6 (n=8) " - 0.0% 100.0%
7 (n=2) " 0.0% 100.0%
8 (n=0) Grand Prairie ————— | mme——
9 (n=21) " " 0.0% 100.0%
10 (n=1) Dallas 100.0% 0.0%
11 (n=3) " 33.3% ) 66.7%
12 (n=3) " . 100.0% 0.0%
13 (n=4) " 100.0% 0.0%
14 (n=27) Garland 0.0% 100.0%
15 (n=0) " ———— ———
16 (n=4) " 0.0% 100.0%
17 (n=3) Rockwall 0.0% 100.0%
18 (n=0) " —— ————
19 (n=1) " G.0% 100.0%
20 (n=9) ' " 0.0% 100.0%
21 (n=0) Terrell | = ceeee- ————
Total (n=213) . . 10.8% 89.2%

Table 36: Trip Destinations of Park-and-Pool Participants; By City

~ Number of Trips Destined To _
Percent of Trip
Fort Grand Other |Destinations to
City Arlington Dallas Worth Garland Prairie Rockwall Locations| Other Cities
Arlington (n=78) a 75 1] 1] 0 0 3 100.0%
Dallas (n=11) 0 9 1 0 0 o 1 18.2%
Fort Worth (n=59) 0 33 14 o 3 0 9 76.3%
Garland (n=31) o 17 o 0 0 0 14 100.0%
Grand Prairie (n=21) 0 16 3 1 [1] 0 100.0%
Rockwall (n=13) 0 12 0 1] 0 a 1 100.0%
Total (n=213)" 0 162 18 1 3 3] 29 89.2%
Percent Respondents 0 76.0% B8.6% 4% 1.4% 0% 13.6%
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zip codes, cross-referenced to cities within the study region, is presentéd
in Appendix C.

Approximately 75% of the Park-and-Poolers surveyed originated from
within the city where the parking area was located. However, almost 90% of
the poolers had destinationsvto another city. Itkis interesting to note that
with the exception of the two principal cities (Dallas and Fort Worth), all
surveyed Park-and-Poolers were destined to locations in cities other than
where the parking facility was located or wherevthéir trip began.

Some 47% of the poolers surveyed in San Antonio and 29% of those
surveyed in Houston had destinations to neighboring cities. This compares to
approximately 76% of poolers in Fort Worth and 18% of poolers in Dallas

traveling to locations "external" to the principal city.

Remarks and Comments

Space was provided at the end of the questionnaire for respondents to
make personal comments or remarks. A total of 69 surveys were returned with
one or more comments concerning Park-and-Pool activities. These comments and
remarks were grouped into 9 categories and are summarized, by city, in Table
37. In addition, all comments provided by participants have been arbanged by
the specific Park-and-Pool site or location and are included in Appéndix B.

Comments tend to express the popularity of parking facilities for
ridesharing activities and appreciation to the private property owners for
allowing parking for pooling purposes. Several comments were received which
referred to seturity or safety of the parked vehicles at particular

locations. However, these comments were somewhat isolated to particular

sites which apparently had vandalism problems in the past.




Table 37: Comments Provided by Park-and-Pool Survey Respondents; By City

City SR

General Nature S —— e Percent of

of Comment Arlington Dallas Fort Worth Garland Grand Rockwall |Total - Total
i Prairie Response

Need More Park- 19 1 1 2 9 1 24 27.3%
and-Pool Lots )

Need Bus or Tran- 11 - 8 2 1 1 23 26.1%
sit Service

Need Better Se- 4 1 2 1 4 — 12 13.6%
curity at Lot

Appreciate Having 2 -— 1 3 1 1 8 9.1%
Parking Area |}

Lot Needs to be 4 - - - 2 - 6 6.8%
Paved

Lot Needs to be 3 - - 1 2 - 6 6.8%
Lighted

Lot Needs to be 1 - 4 - - - 5 5.7%
More Accessible

Need Telephone at} 3 - - - - - 3 3.4%
Lot E

Need Trash Recep-~ - -— - - 1 - 1 1.2%
tacles at Lot o

Total 38 2 16 9 20 3 88 100.0%
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ESTIMATING PARK-AND-POOL DEMAND

. General

Park—and-Poo] experience in other states has shown that vehicles parked
in roadside areas do not provide a reliable indicétion of potential usage of
commuter parking areas. The presence and number of parked commuter Vehic]es
should not be used as the sole basis for establishing a priority listing for
facility development. (Jain, 1981)

The State of Connecticut identified 69 interchahges having informal
commuter parking during the summer of 1969, By 1972, the development of
commuter parking facilities had become a continuous program of the
Connecticut Department of Transportation. Some 123 facilities, having a
total of about 10,300 parking spaces, or an éverage of 84 spaces per lot,
were constructed and in operation by March 1980. Thirty seven, or 30%, of
the 123 parking areas are served by express buses Approximately 7500
vehicles park at the facilities on a typical work day, representing a 73%
utilization of available space. (Connecticut, 1980) _

The Park-and-Pool usage in Connecticut has shown a doubling of commuter
parking at several locations where informal poo11ng was occurring prior. to
construction of a formalized facility. To accommodate the phenomenal demand
for commuter parking; the State of Connecticut has established a goal of
doubling the number of spaces available tb commuters by 1986-87. A computer
program, called "PARKLOT," has been developed to aid in the identification
and prioritization of new Park-and-Pool faci]ities. PARKLOT wutilizes a
battery of transportation planning programs, originédestination trip tables,

census journey to work records, and other information to produce a tabulation




of trips passing through a highway intersection or interchange.
Park-and-Pool surveys wére used in the development and calibration of the
computerized aid. The PARKLOT program and user surveys indicate that up to
10% of the work trips passing a particular interchange or intersection can be
diverted to a higher vehicle occupancy mode if their travel times fall within
the average home-to-lot and lot-to-destination times. (Gudaitis, 1981)

Planners in Connecticut have concluded that the most probable candidates
for commuter ridesharing are persons with one-way daily commute trips of
between 20 and 60 minutes. In addition, they have also found that the
optimum lot location for diverting commuters to pooling activity is within
15 or 20 minutes of the trip origin.

Park-and-Pool planning in Texas has not advanced to the degree of
sophistication presently being employed on the east coast. This study and
other related work should assist in the planning and design of Park-and-Pool
facilities to better meet the mobility needs of the traveling public. To -

’date, experience with Park-and-Pool in Texas has not been extensive on a
statewide basis. By the end of 1981, the San Antonio District Office had
some 15 Park-and-Pool facilities in operation ranging in size from 12 to 88
spaces and having a total capacity for 544 vehicles. Two of the 15 lots have
been operating at or above their designed capacity. However, average overall
usage of all lots for 1981 has varied from month to month and has ranged from
a low of 40% to a high of 60% utilization. (Gadeke, 1982)

Given the diverse destinations typically associated with Park-and-Pool
commuters, the determination of pooling demand 1is significantly different
than estimating transit demand. Demand for transit service basically starts
with determining the overall quantity of person travel for selective freeway

corridors destined to a particular activity center (i.e., central business
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district) and estimating a modal split or percént transit potential. A
recent Park-and-Ride study conducted in the Dallas North Central Expressway
Corridor (US-75) estimated transit demand, or modal spfit, to be 7% to 8% of
the CBD oriented demand. The same study presented general guidelines for
transit ridership as a percentage of tdtai popu]ation within the market area
served by Park-and-Ride transit; the guideline suggested'for the Dallas area
was 0.4% to 1.3% of market area popu]ation.b (Nordstrom, 1981) The demand
for vanpool and carpool parking is, however, more widespread in éérms of
freeway corridors, activity centers and interchanges involved than transit

oriented demand. (Barton Aschman, 1970)

Geographic Grouping

To facilitate analysis of trip origins and related demand associated
with Park-and-Pool activity in the Dallas urbanized area, the 21 parking
sites were grouped into 10 common geographic areas.as shown in Figure 15 and
as summarized in Table 38. A summary comparison of travel parameters for the
10 geographic groups and for the total survey sample are preéented in Table
39. | |

None of the five survey forms distributed at geographic group J
(Terrell) were returned for analysis; therefore, further consideration of

park-and-Pool activity at this location has been excluded.

Market Area Considerations

Demand estimation for Park-and-Pool has been attempted with varying
degrees of success and a variety of analytical approaches. Some of the

following methods, typically wused for Park-and-Ride (transit) demand

estimation, appear applicable to Park-and-Pool. (Tennyson, 1981)
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Figure 15: Geographic Grouping of Park-and-Pool Sites
for Travel Demand Analysis

Table 38: Grouping of Park-and-Poel Sites

Number Percent of
Geographic Sites Included City of Vehicles Surveys
Group in Group Where Located Surveyed ~ Returned
A 1,2 Fort Worth 56 35.7%
B 3 | Fort Worth 118 35.6%
c 4,5 Arlington 144 49.3%
D 6,7 Arlington - 31 38.7%
£ 8,9 . Grand Prairie 59 39.0%
F 10,11 Dallas 36 16.7%
G 12,13 Dallas 32 25.0%
H 14,15,16 Garland 129 28.7%
I 17,18,19,20 Rockwall 59 27.1%
J* 21 Terrell 5 0.0%
Total ——— ——— 669 35.1%

*Note: Eliminated from subsequent analysis.
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Table 39:

Travel Parameters for Pooling Demand; By Group

Mean Value for Geographic Group: Mean Value

Parameter for Total
A B C D E F G H I J Sample
Avg. Vehicle Occupancy 1.10 1.29 1.25 1.08 1.26 1.00 1.38 1.14 1.43 — 1.23
-Home to Lot (Persons/Vehicle){(n=20) (n=42) (n=71) (n=12) (n=23) (n=5) (n=8) (n=36) (n=14) (n=0) (n=231)
Avg. Vehicle Occupancy 4.00 5.85 5.20 8.42 4.18 3.75 3.25 5.36 4.64 -— 5.19
-Lot to Destination (Persons/ [(n=14) (n=34) (n=70) (n=12) (n=22) (n=4) (n=8) (n=33) (n=14) (n=0) (n=211)

Vehicle)

Avg. Trip Distance 5.50 7.06 4,68 8.25 6.95 5.75 6.00 5.29 7.23 —_— 5.89
-Home to Lot (Miles) (n=19) (n=39) (n=70) (n=12) (n=22) (n=4) (n=8) (n=35) (n=13) (n=0) (n=222)
Avg. Trib Distance 20.18 27.68 21.00 30.36 19.36 26.00 13.25 27.15 37.69 — 23.24
-Lot to Destination (Miles) (n=17) (n=41) (n=68) (n=11) (n=22) (n=4) (n=8) (n=33) (n=13) (n=0) (n=217)
Avg. Trip Time 10.79 10.90 9.49. 13.83 12.76 14.00 11.88 9.3 12.00 — 10.74
-Home to Lot (Minutes) (n=19) (n=41) (n=67) (n=12) (n=21) (n=5) (n=8) (n=32) (n=13) (n=0) (n=218)
Avg. Trip Time 29.12 36.12 28,52 30.36 26.68 33.00 21.88 35.56 37.69 _— 31.49
-Lot to Destination (Minutes) {(n=17) (n=41) (n=69) (n=11) (n=22) (n=5) (n=8) (n=32) (n=13) (n=0) {n=218)
Avg. Days Per Week for Pooling 4,90 4,95 4.97 4.92 4,70 5.25 5.12 4,94 4,86 — 4,93
(Days) (n=20) (n=42) (n=71) (n=12) (n=23) (n=4) (n=8) (n=35) (n=14) (n=0) (n=229

Note:

Refer to Figure 15 for location of geographic growp.




1. Empirical analogy (using annual trips per capita, distance to
activity centers, average vehicle occupancy rate, etc.) '

Gravity model
Ratio of automobile ownership in catchment area

Ratio of households in catchment area

(52 B~ I 7S B 2 )

Ratio of passing traffic volume
Common to all demand estimation methods is the definition of a tributary or
market area. The shape of the market area which typically defines a
Park-and-Ride facility for transit is parabolic in nature with an axis of 7
miles and a cord of 8 miles as shown in Figure 16. (Christiansen, 1981) The
market area for Park-and-Pool facilities has been suggested to be a hyperbola
with focal points at the facility and at the primary destination as shown in
Figure 17. The area within the hyperbolic commutershed, based wupon a
nationwide survey of 150 Park-and-Pool 1lots, was found to range from 20
square miles to _170 square miles and was a function of facility size,
distance from lot to primary destination, home-to-lot distance, and regional
setting. (Voorhees, 1981) |

Since the market area configurations previously suggested for
Park-and-Pool and Park-and-Ride both depend upon the existence of a primary
destination, an investigation of poo]gr dispersion was undertaken for the
Dallas urbanized area. Two of the larger geographic groups (Group C and
Group H) were selected for more detailed analysis to better define a
representative commutershed and travel characteristics of Park-and-Pool
users. The combined number of vehicles surveyed at these two groups totaled

273, or about 41% of all Park-and-Pool vehicles identified in the study.
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Figure 16: General Parabolic Shape of Typical
Park-and-Ride Market Area .

Source: Christiansen, 1981
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Pooler Dispersion

Figures 18 and 19 show graphically the "1ot.to‘destination“ journeys for
Group C and Group H areas,vrespective1y. Trips are shown from the group
areas to the approximate center of the destination zip code zones. Tables 40
and 41 present the destinations of commuters from Group C and Group H areas,
respectively. The most frequent destination for Poolers from Group C is the
Dallas central business district (CBD), attracting over 574 of the
respondents. The Dallas CBD is also a popular destination for Group H
Poolers and attracts some 32% of the survey participants. Another, frequent

destination from Group H was Greenville which attracts 32% of the

respondents,

For comparative purposes, the principal destinations from each

geographic group are summarized and presented in Table 42. Of the‘213 survey
participants, some 75% were destined to locations within the City of Dallas
with over half (56%) of these having a destination in the Dallas CBD.

Figures 20 and 21 present graphic representation of the "home to lot"
journeys for geographic Groups C and H, respectively. The trip origins are
shown from the approximate center of zip code zones identified by the user
survey and supplemented with the State Vehic1g Registration file.

Tables 43 and 44 present a 1i$ting of all home zip codes and places of

origin identified by Park-and-Poolers from Group C and Group H, respectively.

Over 77% of the Park-and-Pool participants in geographic Group C were from
one of four zip code zones within the City of Arlington. Some 69% of the

Group H vehicles where from one of four zip code areas located in Garland,
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Table 40: Pooler Destinations from Group C Area

Destination

o Zip Code Destination Number . Percent
Zones Location of Respondents of Respondents

. 75201 Dallas CBD 17 25.0%
75202 Dallas CBD 14 20.6%
75283 Dallas 5 7.4%
75204 Dallas CBD 5 7.4%
75221 Dallas 4 5.9%
75242 Dallas 3 4.4%
75207 Dallas CBD 3 - 4,48%
75250 Dallas 2 2.9%
75230 Dallas 2 2.9%
75235 Dallas 2 2.9%

. 75205 Dallas 2 2.9%
75214 Dallas 2 2.9%
76101 Fort Worth 1 1.4%
76502 Temple 1 1.4%
75247 Dallas 1 1.4%
75270 Dallas 1 1.4%
75206 Dallas 1 1.4%
75081 Richardson 1 1.4%
75149 Mesquite 1 1.4%
Total - 68 99.4%

‘ (Due to Rounding)

Rowlett and Mesquite. The summary information presented in Tables 43 and 44
is pictorially represented by zip code origin in Figures 22 and 23 for the
two geographic group areas. The primary catchment zones for pooler origins

are presented in Figure 24 for both Group C and Group H areas.




Table 41: Pooler Destinations from Group H Area

Destination , Percent
Zip Code - Destination Number of
Zones Location of Respondents Respondents "
75401 Greenville 10 31.0%
75201 | Dallas CBD 7 22.6% )
75428 Commerce 3 9.7%
75235 | Dallas 2 6.5%
75202 Dallas CBD 2 6.5%
75265 Dallas 1 3.2%
75295 Dallas 1 3.2%
75216 Dallas 1 3.2%
75221 Dallas 1 3.2%
75205 Dallas 1 3.2%
75207 Dallas CBD 1 3.2%
75089 Royce City 1 3.2%
Total - 31 98.7%
(Due to Rounding)

Table 42: Principal Destinations of Park-and-Pool Participants; By Group

Number of Participants from Geographic Group Destined to: Total Number
Fort Participants
Geographic | Dallas | Dallas | Worth | Fort Worth | Greenville Addison | Other Locations| Indicating a
Group CBD cBD : or Unknown Destination
A 1 4 |3 6 - 3 2 19
B 13 15 - 5 - 1 6 40 -
C 39 25 - 1 - - 3 68
)] 5 5 - - -- -- o 10
E 11 5 2 1 - - 2 21
F 1 1 - 1 - - 1 4
G 3 4 -- - - -- 0 7
H 10 7 - -= 10 - 4 31
1 7 5 - -- 1 - 0 13
J - - - - - - - 0
Total 90 71 5 14 11 4 18 213 -
Percent 42.3% | 33.3% | 2.3% 6.6% 5.2% 1.9% 8.5%
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Table 43: Pooler Origins of Group C Area, By Zip Code

Number of

Origin Origin Survey Percent of
Zip Code ‘ Location Respondents Respondents
76011 Arlington 25 36.8%
76012 " 11 V 16.2%
76010 " 10 14.7%
76013 " 7 10.3%
76014 " 3 4,4%
76112 Fort Worth 3 4.4%
75050 Grand Prairie 2 2.9%
76016 Arlington 1 1.5%
76018 o 1 1.5%
76039 Euless 1 1.5%
76063 Mansfield 1 1.5%
76103 Fort Worth 1 1.5%
76107 " " 1 1.5%
76118 " " 1 1.5%
Total 68 100.2%

(Due to

Rounding)

Catchment Zones

'The primary catchment 2ones, shown 1in Figureb24, are composites of‘the
home zip code zones for Park-and-Poolers. The irregular shapes of the
catchment areas are due to zip code boundaries and are not necessarily
representative of the true home origin of the poolers. In an attempt to
approximate a representative market area for a majority of Park-and-Pool

participants, the travel characteristics or parameters of the total survey




Table 44: Pooler Origins of Group H Area, By Zip Code
Number of ,
Origin Origin ~ Survey Percent of
Zip Code Location _ Respondents Respondents
75043 Garland 13 40.6%
75088 Rowlett 4 12.5%
75150 Mesquite 3 9.4%
75041 Garland 2 6.2%
75040 " 1 3.1%
75042 " 1 3,1%
75089 Royse City 1 3.1%
75141 | Hutchins 1 3.1%
75180 Balch Springs 1 3.1%
75182 Mesquite 1 3.1%
75227 Dallas 1 3.1%
75228 " 1 3.1%
75243 " 1 3.1%
76013 Arlington 1 3.1%
Total ————— i arie 32 99.7%
(Due te Rounding)

sample were reexamined.

definition are:

Average (mean) home-to-lot distance - 5.9 miles;

The major characteristics important to market area

Moda1'(most frequent) home-to-lot distance - 2.0 miles;

Median (50th percent11e) home-to-Tot distance (approx.) - 3.5 miles;

75th percentile home to-lot distance (approx.) - 7.5 m11es

85th percentile home-to-lot distance

(approx.) - 9.8 miles;

90th percentile home-to-lot distance (approx.) - 12.0 miles.
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Group C Arlington - Group H Garland
(n=68) | A  (n=831)

Figure 24:  Primary Catchment Zones for Park-and}Pool Origins:
: Geographic Groups "C" and "H"

Considering the above travel parameteré in . conjunction with the
catchment 'zones for the two geographic groups, a representative market area ‘
for Park-and-Pool facﬂitiés appeavrsA to be more closely related to an
ellipse or a circle instead of a parabola. Examination of the catchment
areas for the two largest groups (Figure 24) would tend to indicate an
elliptical shape with a major axis 1.5 times as long as the minor axis.
However, if ‘an ellipse is used to describe the primary catchment zones for

Groups C and H, the major axis is eccentrically oriented to the freeway
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' corridor and to the center of the group location. This eccentricity may, in
part, be aicgwniéﬂ for by théf‘rgdeay ‘(aécess) system and population
contewtna$1@n§ (d@msﬁ¢y§ suppmrtihg the‘Park-and—Pool;activity. The concept
of the»@]]iptﬁﬁai market area is illustrated in Figure 25; however, prior to
application, fﬁr$ﬁer reseéfbh will be necessary to substantiate this
Qbservati@mJ

Estimation of Parkuﬁﬁd~Pﬁb] demand developed herein fis based'upon the
relationship of exﬁstﬁhg pooling activity to population densitieskand Vehicle
densities surr@uﬂdﬁng_:aachf 6? the geographic groups.. Average travel
characteristics abtainad'from sufvay respondents are used in definihg the

primary influence @rea snfrnunding'each geographic group. Ratios of paolers

Freeway

H

TNab

Figure 25: Illustration of Estimated Geographic Group (EGG)
Market Configuration - Group C and Group H Only
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to popu]ation and poolers to vehicles aré}calculated'baséd upon the  50th
percentile (median) travel distance from origin to lot as illustrated in

Figure 26.

Center of
Group

r= Median Home-To~Lot
Travel Distance

Area = 1"2

Figure 26: Market Area Configuration Used for Estimating Park-
and-Pool Demand

Transportation Planning Data

Transportation planning zones and data in common use within the Dallas
urbanized area were supplemented with avai]éb]e information from the 1980
census. Figure »27 presents the Jlargest geographic planning divisions
utilized in the Dallas-Fort Worth Region.  Figure 28 shows the geographic
units known as serial zones which subdivide the ‘region's sector planning

areas. Data on total land area, population and employment were available for
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each sector and for each serial zone within the'seciors (Walden, 1981)‘
sattempt was made to corre1ate the 1980 census tracts w1th seTect1ve sectors
| ~adjacent the 1-30 corridor to obtain the most recent popu]at1on and
popu]at1on density 1nformat1on A summary cross reference of sectors to
serial zones and of sectors to census tracts is included 1n Append1x D.
Table 45 presents a summary\of populatxon and_popu]at1on den51t1es for
- 14 of the sectors within, or imediate1y adjacent to, the I- 30 corridor. In
edditiOn, an est1mate of the total number of persona1 use automob11es and
]1ght duty trucks was ava11ab1e for each of the sectors, Tab]e 46 presents a
summary of the tota1 numbervof’veh1cles, by sector, w1th1n the study area.
(Young, 1982) o .
’dBased ‘upon the average vehic]e"occupancies‘”indicated by the survey
participanis and the total number of parked vehic]es, the number of
rddesheringA persons from each geographic area was calculated and is:

: presented, along with the median home-to-lot travel distance, in Table 47.

Demand Analysis

Figure 29 shows the genera]ized Park-and-Pooi»market configuration for .
' geographic Groups A through 1 based upon the SOth‘percenti]e travel distance
from ‘home tov Tot. 'Table' 48 provides a summary of kpopu]ation -estimates j
encompassed by each group's market configuration and the computed rafio of

poolers tovpopu1ation.
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Table 45: Population and Population Density for Demand Analysis;

DFW Intensive Study Area (I{S'A,)

Total Location _ Population
Sector Area (Primary) Population Density
8 46.8 5q.Mi. | Rockwall County % 14,528 * 310.6/Sq.Mi.
‘ -DFW ISA
‘9 | 77.1 sq.Mi. | Kaufman County * 4,090 *  53,1/5q.Mi.
Co -DFW ISA S :
17 62.0 Sq.Mi. | Hurst-Euless 79,587 1,283.7/5q.Mi.
-Bedford ' '
18 | 68.6 Sq.Mi. | Arlington © %149,957 *2,184.8/Sq.Mi.
24 . 30.3 Sq.Mi. | Haltom City 62,175 2,053.4/Sq.Mi.
-N.E. Ft. Worth ' '
25 25.4 Sq.Mi. | Fort Worth * 44,443 *1,748.2/5q.Mi.
33 60.5 Sq.Mi. | Garland * 81,395 | *1,345.6/5q.Mi.
-N.E. Dallas County -
34 72.8 Sq.Mi. | Mesquite | * 48,251 *  663.0/5q.Mi.
-East Dallas County ' :
39 31.2 Sq.Mi. | Grand Prairie * 58,023 *1,859.1/5q.Mi.
40 55.1 $q.Mi. | Irving 112,194 2,035.5/5q.Mi.
43 24.1 5q.Mi. | N.E. Dallas 100,922 4,190.2/5q.Mi.
44 48.1 Sq.Mi. | S.E. Dallas 94,911 1,974.5/5q.Mi.
46 68.9 Sq.Mi. | S.W. Dallas - 178,868 2,596.4/5q.Mi.
54 29.8 Sq.Mi. | S.E. Ft. Worth -72,527

2,436.0/Sq.Mi.

*population and Population Density Derived from 1980 Census of Population and

Housing, U.S. Department of Commerce, Advanced Report Issued March 1981, for
Census Tracts shown in Appendix.




Table 46: Vehicle and Vehicle Density for Demand Analysis;

" 'DFW Intensive Study Area (ISA)

Sectar

Total  Location | Number
Area '  (Primary) | of Vehicles

Vehic J.e‘
Density

17

18

24

25

33
34

39
40
43
44
46

54

46.8 Sq.Mi. | Rockwall County 4,861

~DFW ISA

77.1 $q.Mi. | Kaufman County 1,870
-DFW ISA

62,0 Sq,Mi. | Hurst-Euless ‘50,346
}.  ~Bedford |

© 68.6 Sq.Mi. | Arlington 99,702

30.3 Sq.Mi. | Haltem City k 39,315
-N.E. Ft. Worth E

25.4 Sq.Mi, | Fort Worth 31,233

60.5 Sq.Mi. | Garland 47,251
|~ =N.E. Dallas County

72.8 Sq.Mi. | Mesquite 26,677
-East Dallas County |

31,2 Sq.Mi. | Grand Prairie _’ 28,746
55.1 $q.Mi. Irving . 67,320
24»l 5q.Mi. | N.E. Dallas ,. : 68,951
48.1 Sq.Mi. | S.E. Dallas | 55,067
68.9 SqMi, | SM. Dalles 99,649

29.8 Sq.Mi, S.E. Ft, Worth 40,483

© 103.9/5q.Mi.

- 24,3/5q.Mi.

- 812.0/8q.Mi,

1453,4/5q.Mi.

1297.5/5q.Mi.

1229.6/5q.Mi.

781.8/5q.Mi.
366,4/5q.M1.

921.3/5q.Mi.
1221.8/5q.Mi.
2861.0/5q.Mi.
1144,8/5q.Mi.
1446,3/5q.Mi.

1358.5/5q.Mi.
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Table 47: 'Estimated Poolvers"and Median Home-To-Lot Travel Distances; By

Geographic Group

Me'dian .

Totals ,

814

, ‘ Average Estimated
Geographic ~ Number of . Vehicle Number of Home-To-Lot -
- Group Parked Vehicles Occupancy Poolers - Travel Distances
, ‘ ‘(Miles)
A 56 1.100 62 2.0
B 118 1.286 152° 3.0
c 144 1.254 181 3.0
D 31 1.083 34 6:0
E 59 1.261 74  4.8
F 36 1.000 36 4.0
G 32 1.375 44 4.0
H 1,29‘ 1.139 147 3.5
I 59 1.429 84 4.0
664 ——— -—




DALLAS-FORT WORTH SECTOR MAP
SECTOR DECK 6 »

bFigure 29: Park-and-Pool Market Configuration as a Function of 50th Percentile
Home-to-Lot Distances, By Group




Table 48: 'Demand Analysis as a Function of Population

50th :

Percentile. Area of Population Ratio of

Population ‘ Home-to-Lot Market Within ‘Poolers to

Geographic Density. | 50% of Distance Configuration Market Population

Group (Per Sq. Mile)| Poolers (Miles) (Square Miles) | Configuration| (Percent)
A 1748 31 ’ 2.0 12.6 22,025 . 14%
B 1748 76 3.0 28;3 49,468 .15%
c 2185 90 3.0 28.3 61,836 15%
D 2100 17 6.0 113.1 237,510 - .01%
E 1950 37 4.8 72.4 141,180 .03%
F 2596 18 4.0 50.3 130,579 .01%
G 3080 22 4.0 50.3 154,924 .01%
H 1300 73 3.5 38;5 ‘ 50,050 .15%
I 310 42 4.0 *30.2 9,356 .45%
Totals —— 406 — —— 856,928 .05%

*Area adjusted due to Lake Ray Hubbard Constraint (60% of rormal market configuration).

Figure 30 illustrates the number of poolers as a percentage of

population and as a percentage of workers. Superimposed on the graph is an

estimated demand line for the 100 to 600 workers per square mile range. This

demand line was based upon an investigation of 150 Park-and-Pool facilities

throughout the country. (Vobrhees, 1981) It is interesting to note thét

only two of the geographic groups of Park-and-Pool facilities studied in the

Dallas area fall within the demand range of 100 to 600 workers per‘square

mile; however, both groups I and H have percentages of poolers to population

very close to the estimated demand line.

Ratio values vary from a low of

.01% to a high of .45%, with an overall average of approximately .05% of

population.
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Figure 30: Poolers as Percentage of Population vs. Population Density (Worker and Tota])




Table 49 presents the vehicle ownership figures and calculated ratio of

poolers to vehicles for each of the nine Qeographic groups, Figure 31 .

graphically portrays the number' of poolers as va percentage of vehicle

ownership based upon the data analysis. Rétio'values for boo]ers to vehicle

'ownership range from .01% to 1.34% and have an overall average of. about ;08%

of total vehicles.

Table 49: Demand Analysis as a Function of Vehicle Ownership

v 50th - .
Vehicle Percentile Area Ratio of
Ownership ‘ Home -to-Lot of Market - Vehicles Poolers to
Geographic | . Density’ 50% of Distance - | Configuration [ Within Market | Vehicles
Group | (Per Sq. Mile)| Poolers (Miles) | (Square Miles) | Configuration | (Percent)
A 1230 31 2.0 12.6 15,498 .20%
B 1230 76 3.0 - 28.3 34,809 .22%
c 1453 90 ) 3.0 28.3 41,120 .22%
D 1340 VA 6.0 |  113.1 151,554 01%
E 1070 37 4.8 72.4 77,468 .05%
F . 1446 18 | 40 | - s0.3 72,734 .02%
G 2003 22 4.0 50.3 100,751 .02%
H 780 73 3.5 38.5 30,030 .24%
1 104 | a2 4.0 *30.2 3,139 1.34%
Totals -——- | 406 -— —— 527,103 .08%

*Area adjusted due to Lake Ray Hubbard Constraint (60% of normal market configuration)..

The application of pooler to population and pooler to vehicle ownership
ratios for transportation p]anning purposes is difficult, if not impossible,
without a more precise definition of total market area. .In’order to relate
actual Park-and-Pool activity to the computed fatioé; an investigation of

each geographic group was undertaken to determine a range of representative




Poolers as a Percentage of Vehicle Ownership
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Figure 31: Poolers as Percentage of Vehicle Ownership vs, Vehicle Ownership Density




‘market areas which could be more direCt1y,’applied fo"pob]er demand
'estjmatiOn. | ' | |
- Tables 50 and 51 present the tomputedvarea; in sqpake miles, necessafy
to support the existing participation 'fn Park-and-Pool at each of the
'geograpﬁic groups based' upoh the bopulation and vehicle owneréhip ratios,
respettively. The small - discrepancy betweén' computed areas using the
population ratios and the vehicle ratjos for certain geographic groups arises-
from the .use of adjusted popu]ation figures fdr certain sectors based upon
-the 1980 Census. |
~The computed size of the marketvéreas range from gbOut 25 square miles
to ovér 220 square miles for supporting the existing Park-and-Pool activity.
It shdu]d be noted, however,kthat the.compUted market areas assumes uniformly
diStributedvpopu1ation and vehicle ownerShip densities within the expanded
catchment zones for each geographical area.
| ~The three 1argest géographic groups (B; C and “H)  have marked
simi1aritieé in their poo]er‘td}population ratios and‘in their market area
- size. The ratios of poo]érs to population for these three groups range from
.15% to .24% while market area size ranges from about 56 square miles to 78
square miles. _ |
Figqre 32 presents the,épproximate dimensions of computed market area
size for all groups; dimensibns for both a circu]af'and elliptical catchment -
area are included.
initia] inspection of the range of computed market area_size would tend
to make suspect the applicabi]ity of the data for planning purposés.
However, one must consider the hature of each geographic group; its

accessibility, its utilization, its proximity to other Park-and-Pool sites,

and its re]atfonship to urban employment and housing densities. Group A,




Table 50: Computed Maiket Areas Based Upon Population Ratios

Computed

, ; Poolers tﬁ :
» Total Population Population | Population Market
Geographic | . Number Density Ratio = | to Support | “Area
Group | of Poolers | (Per Square Mile) | (Percent) Pooling (Sq. Miles)
A ‘ 62 1748 .1408% - 44,034 25,2
B 152 1748 .1536% 98,958 56.6
c 181 2185 .1456% 124,313 56,9
D 34 2100 .0072% 472,222 _224.9
E 74 1950 .0262% 282,443 144.8
F 36 2596 .0138% 260,869 108.5
G 44 3080 .0142% | 309,859 100.6
H 147 780 C.2431% 60,469 77.5
I 84 . 310 . 4489% 18,712 60.4
Table 51: -Computed Market Areas Based Upon Vehiele Ratios
Poolers
_ | to Vehicle . | Computed
Total Ownership | Vehicles | Market
Geoagraphic Number ‘Vehicle Density Ratio To Support Area
Growp of Poolers | (Per Square Mile) | (Percent) Pooling = | (Sq. Miles)
A 62 1230 . 2000% 31,000 25.2
B 1?2 1230 .2183% 69,629 56.6
C 181 1453 .2189% 82,686 56.9
D 34 1340 .0112% 303,571 226.5
E 74 1070 .0478% 154,812 144.7
F 36 1446 .0247% 145,749 100.8
G 44 2003 .0218% 201,835 100.8
H 147 780 . 2431% 60,469 77.5
1 84 104 1.3380% 6,278 60.4
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Figure,32: ‘Dimensions of Computed Market,Areas,,By Group -

Dimensions in Miles for
~ Circular Market Area | Ellipitical Market Area
Geographic | Computed
Group Area
(sq.mi.)
Area = mkz
o=
A 25.2 2.8 4 .9
B 56.6 4.2 4
C 1 56.9 4.3 .4
D 224.9 8.5 0.7
E 144.8 6.8 16.6 11.1
F 100.5 . 5.7 13.9 9.2
G 100.6 5.7 13.9 9.2
Ho 77.5 5.0 12.2 8.1
I 60.4 4.4 10.7 7.2
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consisting ’of two smaller facilities in the City of Fort Worth, has a
computed market ared_of oh1y425.2 square mf]es. Bothyéites within the group
are served by transit ahd are Considered more - spetial-usef facilities by ‘
residents withinkthe neighborhood; 'Group D's market area was the largest
computed catchment zone--having an area of 224.9 squéré,mi]es.‘ This- group is
located in ArTingtoh at thebinterchange of SH-360 and I-30 making it easily
accessible by commuters from considerable distances away from the site. The
group's accessibility CQntributes to a low pooler to population ratio and,
conéequently, a large computed market area. Similar to Group D, Group’E,
lTocated on Belt Line Road in Grand Prairie, also has a relatively large
computed market area of 144.8 square miles and a relatively ]ow pooler to
population ratio.

The exclusion of these three areas (Grbups A, D and E) narrows the range
of computed market areas to about 56 to 100 square miles for the remaining
geographic ‘groups. The range of péoler to population ratios remains

unchanged at .01% to .45%; however, the average ratio becomes .07% of

population.

As previously mentioned, further investigation of the market area
configuration will be necessary to substantiate the circular or elliptical
pattern. .The appropriate pattern for any given location is believed to vary
as a function of roadway access, physical constraints and boundaries, and
urban development within the area. However, for transportation planning
purposes, a rough approximation of the market area and related Park-and-Pool
potential can be_estimated based upon the data presented herein. As with all
transportation improvements, professiona]'judgement and first-hand knowledge
of a specific area or site must be incorporated in the analysis process when

attempting to estimate Park-and-Pool demand.
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The section of this heport entitled Application of Study Findings
contaihs a generalized example of how the research data may be applied to

analyzing a specific Park-and-Pool facility.







VANPOOL VERSUS CARPOOL RIDESHARING

Commuter parking areas like Park-and-Pool facilities provide the means

for increased vehicle occupancy rates when they are developed in conjunction

‘with a well-coordinated ridesharing effort. (Gudaitis, 198‘1)‘ Both Dallas

’and Fort Worth sponsor areawide rideshare programs to assist commuters in
fo]rming. vanpools and carpools. Since their beginni'ngs, these programs have
actively promoted ridesharing for the purpose of increasing vehicle
occupancy rate§ throughout the region. During 1979-80, the Dallas program
added over 17,0100 commuters to their rideshare data base while Fort Worth

added almost 12,000. (Metroplex Tranéportation News, March 1981)

 Some 93% of the surveyed Park-and-Pool participants either vanpool or
carpool to their final destination. The travel characteristics of these
ridesharing participants have been investigated, with the findings presented
in this section.

The number of vanpools operated in the State of Texas grew from less
than 200 in 1977 to more than 2300 by mid-1981. With the ‘increasing cost of
fuel and parking, the vanpool form of ridevsham’ng has become more attractive
to commuters. Initial data suggested a minimum trip length of 15 mﬂes» to
make vanpooling a viable ridesharing alternative. More recent data
indicates a reduction in the minimum trip length to approximately 12 miles.
(Maxwell, 1982)

Data collected in the Dallas Park-and-Pool study were examined to h
determine trip characteristics of those individuals presently engaged in
both vanpool and carpool trave], Some 31% of the survey respondents
indicated their present mode of travel from the parking site to their

destination was by vanpool. An additional 62% of the respondents indicated
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their mode of travel was by carpool. Table 52 summarizes the travel
parameters for vanpool and c;,a:rpo_oi respondents and _presents a comparison of

the parameters for all survey respondents.

Table 52: Vanpoel and Carpool Travel Parameters

All Survey
Parameter Vanpoolers ; Carpoolers Respondents
(31% of Respondents) (62% of Respondents) (100%)
Avg. Vehicle Occupancy | 1.09 1.32 k 1.23
-Home to Lot (n=70) , (n=142) | (n=231)
(Persons/Vehicle)
Avg. Vehicle QOccupancy . 8.81 , 3.36 5.19
-Lot to Destination (n=69) (n=138) (n=211)
(Persons/Vehicle) -
Avg. Trip Distance - 5.00 6.30 5.89
~Home to Lot (Miles) {n=67) _ (n=138) (n=222)
Avg. Trip Distance 24.54 ~ 22.86 ‘ 23.24
~L ot to Destination (n=67) (n=137) (n=217)
(Miles) '
Avg. Trip Time 9.87 11.31 10.74
-Home to Lot (n=62) (n=137) (n=218)
(Minutes) : '
Avg. Trip Time 33,15 31.05 31.49
-Lot to Destimation (n=67) (n=135) (n=218)
(Minutes)
Avg. Days Per Week for 4,97 4,91 4.93
Pooling (Days) (n=70) ' (n=142) " (n=229)

The most apparent, and expected, difference in travel characteristics
is the vehicle occupancy of vanpools versus carpools for the
lot-to-destination journey--8.81 persons per vanpool compared to 3.36
persons per carpool. The mean one-way trip length from parking area to
destination is slightly more for vanpoolers than for carpoolers--24.5 miles

versus 22.9 miles. Figures 33 and 34 graphically portray cumulative
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frequency distributions of one-way travel distances from lot to destination
for Vanpoo1ers and carpoolers, respectively. |
| The aVerage statewide roundtrip for vanpools in TeXas; is 53.6 miles,
while the average occupancy is 11,2 persons‘per van. (Maxwell, 1980) The
data collected from the ,D.aHask—Fort Worth urbanized area indicates the
lTength 8f an average roUndtrip for vanpoolers from home to lot to
destination and back is about 59 miles. The average roundtrip length for
carpoolers is just slightly less, or some 58.4 miles. Vanpool occupancies
observed in the Dallas-Fort wcrth_Urbanized area apbear somewhat Tow when
compared to the statewide average (8.8 persons per van versus 11.2 persons
per.van). No ihformation was collected to determine the length of time that
respondents have been pooling or howvmature the pool has become in terms of
attracting a full complement of vehicle occupants.

Table 53 presents a comparison of average tki@ lengths and passenger

miles of travel for vanpool and carpool participants surveyed in the study.

Table 53: Average One-Way Trip Lengths and Passenger-Miles
for Vanpoolers and Carpoolers

Vanpool Carpool '
Trip , - | Trip
| Length Passenger- | -Length Passenger-
Trip ‘ (Miles) | Occupancy Miles (Miles) | Occupancy Miles
Home to Lot 5,00 1.09 5.45 | 6.30 1.32 8.32
Lot t6 Destination 24.54 8.81 216.20 22.86 3.36 76.81
Totals 29.54 — 221.65 | 29.20 | —-e- 85.13
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It is __1’nterest~ing to hote that bbth transv'p’ortatiOn modes (vanpool and
kckarpkool) travel appr‘oximate']y‘ the same ydistgance.b; however, one vanpool
accommodayte's over two and"_oné_-ha]f times the nﬁmber of p‘asvse'ngver miles of
traVe] served by an average carpool. Even if the oveta?lvehic}e occupancy

rate during the peak periods is 1.38 persons per vehicle within the study

area (Metrop]ex Transportation News, March 1981), a carpool participating §n
Park-and-Pool a-ctivizty serves approximately 2.1 times the number of
: pasé;'enger m11e5~prbvided by‘ the fypical rush-hour 'cvommujte.rk' vehicle. A
Park-and-Pool van, howe‘v:er,‘ would provjde over 5.4 times the number of
passenger mﬂes of travel when compared to the average commute.f'vehicle. |

- Table 54 presents a summary, by geographic group, of th‘ose survey
p:ar,ticipants indicatingf that they vahpoo1 frorjh the parking area to their
~ destination.. As shown in Table 54, some 40% of the vanpoolé’rs have a
destinat’ion to the Dallas Central Business D‘istrict..

Studies_vconducted in the. late 1960's and early 70'5 indicated} ‘that
| exceedingly Tong trip Tengths‘ were chéractérié.tié} of'ride-sharing commuters.
| Average} one-way trip lengths of over 40 miles and one hour in duration were
commonly eXperienced by carpoolers (Bar‘tonAAschmabn‘, 1970). As sh’own herei‘n,
the vattractiveneSs of ridesharing has grown with the cost of driving and, in
ffurnf,- has significantly reduced the average trﬁ‘p 1eng£hs h'ecesSary to -

support ridesharing activity.

95




Table 54:. Déstinatiqns»o? Vanpool Participants; By Group

Number of Vanpoolers Originating From Group and Traveling to:
- - : — : Total
TR Other Vanpool
Geographic| Dallas Green- Grand Richard- Fort Grand- Location or | Partici-
Group- | CBD Dallas ville Addison Prairie  son Worth view  Unknown pants
A e 3 ———- T N 4
8 | 1 3 e e 21 — QEUI 7
C 10 12 : e [0 CRRETREIS SHCSS . 1 T
D 4 2 ; - : 1 17
E 5 : ' — - - - s
F —_— e — 1 ———- - 1
G —_— 2 . e e - - 2
H 6 ‘ 2 } 7 ) _;.}.__ ——— . - . 1 3 16
1 2 1 1 — e — R 4
J ) ’ . . S ’ ’ o
Totals |28 22 8 3 2 2 1 1 3 A
Percent | 40.0% 31.4%  11.4% 4.3% 2.9% 2,9% 1.4% 1.4% 4,3% 100.0%

Note:  Location of geographic groups is shown'in>Figufe 15.
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~ BENEFIT/COST ANALYSIS

General

Fol‘]ow1rlg the 1dent1f1cat1on of potential sites and the estimation of
Park-and-Pool demand, the transportat1on eng1neer can ana]yze the
cost- effectiveness of a proposed project. This 'ana1y51s mvo]ves the
deve]opment of cost estimates for constructmg and operatmg a g1ven
facility and comparing those costs to the potent1a];benef1ts ant1c1pated to
be,derived over time. The benefit/cost analysis is dne of the more common
techniques used in investigating alternative projecté., The benefit/coet
(B/C) ratio expresses the net benefits to the net costs vcomp‘uted dn an
'anhuai'ized basis and provides an indication of which alternatfve has the
biggest bang for the buck. | | |

The B/C patio can be expressed mathematically by the following

-equation:
B/C = B - M
C(R) - S(F)

IWhere:
B = Annual net benefits accruable
M = Annual maintenance and operating cost
C = Capital cost or initial investment o
R = Capital recovery cost for a given interest rate and time

period

S = Salvage value at end of time period
F = Sinking fund factor for a given interest rate and time

period
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The numerator of the equation represents the repetitive annual cash flows

while the denominator represents the capital cost or investment necessary to

- construct the facility,

Benefits

The annual befyefits to accrue as a result of a Park-and-Pool project

are usually expressed as a reduction in costs .to the traveling commuter and o

to the public in generé]. The following Tist provides some of the potential

items of benefit to be considered during ana]yiing a Park-and-Poo 1l prcxjecf.

(Voorhees, 1981)

w

(=] {831 -
. . *

Commuters' cost of operating and owning a vehicle (fuel, oil, tires
tires maintenance, repairs, insurance, depreciation, finance
charges, taxes, fees, etc.)

Commuters' parking costs

Non-quantifiable commuter costs (increased safety, reduced hazard
of vandalism, reduced stress, companionship, increased travel time)

Reduced vehicle-miles of travel (VMT)
Reduced energy consumption |

Possible reduction in automobile emmisions
Possible reduction in traffic congestion |

Reduced parking demand at destination

For simplicity, only the following estimates will be used in

ca]cu]éting the benefit potential of Park-and-Pool in the Dallas urbanized

area.

1.

Operating Costs
- Subcompact Vehicles $.093/mi.
- Standard Vehicles $.141/mi.
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2. Fuel Consumption

- Subcompact Vehicles .04 gal/VMT

(25 MPG) ‘

- - Standard Vehicles .07 gal/VMT
(15 MPG) |

Other benefits should also be included .1’-n site speéific B/C analys‘es; dﬁring
the actual planning and design phase of ‘a project. For exam_p’le, the
reduction in destination parking demand could be a very significant benefit
: that could easily be included in }tfhe calculation of the B/C ratio. Some 42%
of the survey paf‘ticipants indickated the Dallas central business d1’>str’ict as
| their primary destination. A parking deficiency of some 12,000 to ’18,000
spaces has been estimated for the Dallas CBD by 1985 if CBD employment
increases some 34% as predictéd. (City of Da]]as, 1981‘) This parking
deficiency amounts to an estimated capital cost (in 1982‘doHars) of some
$60 to $90 million based upon an estimated construction cost of $5,000 per
space. Neverthe]ess, these benefits have not been considered in computing

the B/C ratios for the Da])as Park-and-Pool facilities.

Costs

The costs to be consbidered in computing the B/C fétio include both
capital investment costs and annual maintenance and operating Cosfs.. The
estimated annual cost of maintaining and operating a Park-and-Pool facility
(represented by "M" in the B/C equation) reduces the net annual benefits'
derived from the project. '

The capital investment costs 'appear in the denominator of the B/C
equation and take into account the initial cost of construction, the pfoject
life, any salvage value at the end of a project's usefd] life, and the time'
value of money or interest rate. When analyzing a corridor parking

facility, a relative short time period (i.e., 5 to 10 years) should be used
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in developing the B/C ratio. Forecasting Park-and-Pool utilization beyond
this ;Jeriocj of time can be risky and can significantly affetﬁ the results
and validity of the B/C‘ana]ysfs. |

In a v1dtionwide survey of 150 Park—andaPoel'faci]ities;'operating and
maintenance costs varied widely from jurisdiction to jurisdiction depending
upon the services provided. Estimates deve]oped during‘the survey ranged
from $20 to $50 per parking sbace‘with a median value of some $40 per §pace
per ,yéar. (Voorhees, 1981) The same survey determined typical development
costs, excluding land acquisition, for commuter parking facilities  to range
from $400 to $1800 per space throughout the midwest region, depending upon
the degree of improvement and the type of surfacing invb]Ved.

Construction costs will also vary depending upon who actually performs
the work (i.e., by contract or by maintenance forces). The San Antonio
District of the State Department'of Highways. and Pub]ickTransportatiori has,
in the' past, utilized maintenance pefsonne] to construct Park-and-Pool
facilities. Some 386 parking spaces were constructéd from 1978 through 1980
by State forces which ranged in cost from $154 to $633 per space with an
average cost of some $285 per space. Cost estimates developed in 1980 for
187 additional spaces ranged from $344 to $783 pm*barkhm space and
averaged $456 per space. (Tucker, 1980)

For illustrating the feasibility of Park-and-Poo] in the Dallas area,

the following cost estimates have been used.

1. Capital Cost $1000 Per Space
2. Project Life . : 5 Years

3. Salvage Value $0

4. Interest Rate - 15%
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5. Operating and Main-
tenance Cost Per
Year . $40 Per Space

‘The eétima ed capital cost of $1000 per park1ng space is intended
to include roadway llght1ng, signing, marking and other incidentals necessary

to place the facility into full operation.

~ Cost Effectiveness Analysis

Based upon the data obtained from the Dallas Park-and-Pool ‘survey;
the following major travel parameters for ridesharing activity along the
I-30 corridor were 1dentified;

e Average vehicle occupancy: Home to Tot - 1.23 persons/vehicle

e Average vehicle occupancy: Lot to destination - 5.19 bersons/vehic]e

e Average trip‘disﬁance: Home to lot - 5.5 miles | |

o Average trip distance: Lot to destination - 23.2 miles

e Average days per week‘for pooling - 4.9 days

Estimating that 98% of the 669 vehicles surveyed are actual Park-and-‘
Poolers, the total number of person trips per day identified in the study
amounts to 1612. Using the average vehicle occupanc1es and trip d1stances,‘v
the total number of vehicles m11es of travel for all poolers is some 14,955 -
miles per day, or aoout 73,700 vehicle miles per typical week. ,

However, the significance of Park-and-Pool and its impacts' are more
apparent when person miles of travel are considered. Using the average
vehicle occupancies and trip distances listed above, some 47,000 person
miles of travel per day, or 231,630 person miles of travel per typical week,
were identified in the study. If the normal vehicle occupany for the stUQy

area was 1.38 persons bper vehicle (Metronlex Transportau1on News, March

1981), some 167,800 vehicle miles of travel per week would be required to

101




supply the demand--approximately 94,000 more vehicle-miles than are

currently required to s’usp;porit»'the_ Park-and-Pooler t‘rav'é}. This reduction in

vehicle miles of travel (VMT) resulting from Par’k-and-Pool is even more

~ staggering if the normal vehicle occupancy rate is assumed to be lower than

1.38. A 1.28 averagé occupancy would indicate a net week 1y savings in VMT

of some 107,000 miles.

The intent of a cost-effectiveness analysis, however, is to Compare
specifd’c alternative projects in an attempt to determine a priority ranking
based upon a comparison of costs and bénefits. kSeve‘ral assumptions have
been madevin order to determine representative B/C ratios for the 9
geographic groups in the Dallas area for which data were obtained. These
assumptions ‘foH’ow.

1. Each of the geographic groups represent a viable Park-and-Pool
project. o '

2. Sufficient public right-of-way presently exists within the
geographic area to construct the desired Park-and-Pool facility.

3. The survey data obtained from the Park-and-Pool participants is
representative of both existing and potential users.

4. Initial construction will accommodate existing demand plus a 50%
' increase.

5. Utilization of the facilities will average 80% over the useful
project life.
' 6. Calculation of annual VMT reduction is based upon an average
vehicle occupancy of 1.38 persons per vehicle and 50 weeks per
year.

7. Subcompact vehicles amount to 26% of all privately owned vehicles
and related VMT contributions.

Based upon the above design assumptions and the suggested unit cost
estimates, a summary by geographic group of Park-and-Poo]l facility costs
is presented in Table 55. Calculated benefits for each geographic group are

presented in Table 56. Benefits associated with reduced vehicle-miles of
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Table 55: Costs of Park-and-Pool Facilities§ By Grouwp

Annual | Annualiz'edv

; Design Size Maintenance/ | Capital Cost
Geographic (Number of Construction Operating R=.29832
Grouwp: Spaces) Cost (C) Cost (M) (c) (R)
'A 82 $ 82,000 $ 3,280 $ 24,462
B 173 173,000 6,920 51,609
c 212 212,000 8,480 63,244
D 46 46,000 1,840 13,723

E- 87 87,000 3,480 25,954
F 53 53,000 2,120 15,811
G 47 47,000 1,880 14,021
H 190 190,000 7,600 56,681
I 87 87,000 3,480 25,954
Totals 977 $977,000 $39,080 $291,459

Table 56: Benefits of Park-and-Pool Facilities; By Group

Average Number Annual Annual Operating
Geographic of Commuters VMT Cost Savings Annual Fuel

Group Using Facility | Reduction (B) Savings (gallons)

A 72 302,127 $ 38,829 18,792

B 179 1,326, 377 170,466 82,501

c 212 1,367,206 175,713 - 85,040

D 40 329,323 - 42,325 20,484

E 88 368,842 47,404 22,945

F 42 227,643 29,257 14,160

G 52 147,083 18,903 9,149

H 173 1,179,514 151,591 73,366

1 100 941,478 120,999 58,560
Totals 958 6,189,593 $795 ,487 384, ?97
Note: Annual benefits only consider VMT reduction in this comparison;

additional bene fits

should be included for site specific analyses.
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travel (VMT) are computed based upon travel patterns indicated by data
obtained from survey respondents presently engaged m ‘rideéhari‘ng within‘ th.e
particular geographic group. |

The calculated befnefif/éqst (B/C) ratios for each group are summarized
in Téb]e~57. B/C f'atios range from a low of 1.21 to a high of 4».53. 'Thé»
highest B/C ratio was indicated for the Rockwall area which is more of a
rural Park-and-Pool facility than the other geographic groups. The
»re]ative]y high net benefits for this particular group arise from the longer

than average 1ot‘—td~destination distances indicated by the survey data.

The compvuted B/C ratios, shown in Table 57, are be]ieved to be a lgr_y_
conservbative estimate of the actual efféctiveness of Park-and-Pool
facilities. If the construction cos‘t of the parking areas was estima_ted at
$500 per space (1'nsfead of $1000 per space), the B/C ratios would double, and
range from 2.42 to 9.06. Likewise, if the useful life of the facility was
considered to be 10 years (instead of 5 years) for the $1000 per space
investment, the B/C ratios would increase by 50% and would ‘range from 1.82
to 6.78. In addition, the B/C ratios would be significantly higher if net
benefits other than VMT reduction and related out-of-the-pocket vehicle
operating cost were included in the calculations. The intent of the B/C
analysis, contained herein, is to illustrate the ana]ysié process and to
suggest the importance of determining travel characteristics of specific
Park-and-Pool locations. The analysis also shows, beyond any doubt,. the

positive nature of the B/C ratio associated with these types of projects.
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Table 57: Benefit/Cost Ratios; By Groups

Annualized

: “Net Annual ,
Geographic - Benefits - Cost B/C Ratio
" Group (B) - (M) (C) (R) :
A $ 35,549 $_24,462.  1.45
B 163,546 51,609 | 3.17
C 167,233 63,244 2.64
D 40,485 13,723 2.95
E 43,924 25,954 1.69
F 27,137 15,811, 1.72
G 17,023 14,021 1.21
H 143,991 56,681 . 2,54
1 117,519 25,954 - 4.53

Note: The B/C ratios shown in this table, as a result
of the assumptions used in the analysis, can be

considered to be extremely conservative.
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MAJOR_FINDINGS

Th}e ‘Par.k-and-_Pool ;su_rvbey and data'anﬂys;isperformed ’1‘n the Dallas
urbanized area have provided consid‘erybab].e 'informa‘tvion on personal
':characteristics and travel ipaitterjns of individuals currently engaged in
rideshare aetivity. Also of imp’ortancé is the methodology developed for
investigating potential demand of Park-and-Pool facilities and the
assessment of benefits and costs of such fac111t1es The da't‘a presented
herein . shou]d prove useful in a number of areas mc]udmg

o The evaluation of ex1st1ng Park and- Poo] programs in urbanized
© areas; s

o The assessment of potential Park- and Pool demand;

¢ The analyses of beneﬁts and costs of proposed Park-and-Pool
prOJects, and

¢ The development of planning, programmmg and design criteria for
Park-and-Pool facilities.

Personal Characteristics of Park-and-Pool Participants

The personal characteristies of individuals involved in Park-and-Pool
féctivity indicate that the majority are engaged in professional or
frﬁanageria] positions, have attended'at 1ea'st ene year of college,
are app'roximatel'y 37 years' old and are engaged in pooling because of the
Cest of driving. Table 58 presents a summary of the characteristics
i'ndicated by the survey respondents from the Dallas area compared to

~ Park-and-Poolers surveyed in Houston and San Antonio. -
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Table 58: Summary of Personal Characteristics
‘ of Park-and-Pool Participants '

l : , ‘ " Houston/ © Dallas | . S ‘ &
Characteristic San Antonio |  Area
) ‘ ' Poolers - Poolers
Age (years) ) ;
© 50th Percentile | 35.7 34,5
85th Percentile 45.8 51.5
Sex _
Male 61% 52%
Female A 1 39% : 48%
Years of Educa£ion
50th Percentile 13.5 : 14.8
- 85th Percentile ~15.8 . 16.9
Occupation
Professional 39% 36%
Clerical 21% 22%
Managerial 8% 21%
Reasdn for Pooling
Cost of Driving — 76%
Cost  of Parking | ——n 11%

Travel Patterns of Park-and-Pool Participahts‘

The Pa‘r’k—and-'Poo] part’icipants in ‘t‘he Dallas urbanized iarea&]j’fv'e‘ an
average of 5.9 miles from tvh'e parking area and travel 23.2 miles ‘to théir
final destinafiovn. Fifty percé’nt'of the poolers, however, live within 3.5
miles of the par‘ki'ng fati]ity and travel with 2 or 3 others no more than
21.5 miles ﬁo t*héir destination. A majority (55%) of the survey reSpb‘ndenfs
indicated their mode of travel prior to becoming"invmve‘d with Park-and-Pool
was to drive alone. A Sfummary of the major travel characteristics
identified in the study are presented in Table 59 along with a comparison to

characteristics of Houston and San Antonio poolers. |
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Table 59: Summary of Travel Patterns of Park-and-Pool

Participants
Houston/. Dallas
Travel San Antonio Area
Pattern . Poolers Poolers
Prior Mode of Travel ;
Drove Alone 67% - 55%
Carpooled/Vanpooled 0% oy 27%
"Number of Persons in Pool
50th Percentile 3.4 - - 3.4
85th Percentile 1.0 10.2
Average (Mean) ——— 5.2
Distance Traveled: Home To
Lot (Miles)
50th Percentile 3.7 3.5
85th Percentile 9.8 ?.8
Average (Mean) L mm— : 5.9
Distance Traveled: Lot To
Destination (Miles)
50th Percentile 28.0 21.5
"' 85th Percentile - 44,7 31.2
Average (Mean) m——— 23.2

Pooler Origins/Destinations

Seventy-five to 80 percent of the Park-and-Poolers originate within the
city where the parking facility is located. Almost 90 percent of the

poolers had destinations to a city in the Dallas-Fort Worth metroplex other

| than the city where the Park-and-Pool site was located.

Some 75% of the survey respondents indicated their final destination as
being located in the City of Dallas with over half (56%) of these

destinations being located in the Dallas central business district.
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Demand Estimation

| Estimating demand _fo?' Park-and-Pool fac_iiHj:ies depends, to a large
extent, upon the ca’tch‘m&entﬁcf ‘mark-e't var-’ea de’ﬁhitidn. T"h-ek study examined
the applicability of paraboiﬁ'c and hyperbolic shapes to describe the areask
of ~p00‘1e‘r origins. Data analysis seems to indicate that the market zone for
Park-and-Pool in the Dallas urbanized area can best b.e described with a

circle or an ellipse '('Fifgure 35).

r=radius

Circular : Elliptical

Figure 35: Suggested Market Area Configurations for
Park-and-Pool in Dallas Urbanized Area

The size, configuration and orientation of the market area varies
widely and appears to be re]atéd-to the roadway or access system, .p'hysic.a]
or geographic constraints, and urban development surfounding the
Park-and-Pool site. Prdfess-‘iﬂna] Jjudgement and}-km“)‘w]edge of the local area
must be applied in the d.e'finition of a market area for any given site. The

three Park-and-Pool groups with the highest patronage were represented by
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‘market areas ranging from 56 to 78 square nﬁ]es in sizev and having’ a radids
(r) of between 4.2 to 5.0 ‘mﬂes. As a general guideline, a market ar;ea‘ of
65 1:6 70 s’duaré miles may be used for facilities intended to accommodate 100
to 150 commutérs. i

Existing Park-and-Pool patronage was compared to-both popu]ation'_an‘d
vehicle ownership within the market area of the facilities studied. Ratio“s
of poolers to vehicle ownership varied from .01% to 1.34% with the three
most uti]ized’facﬂities having ratios of between .22% and .24%. ~The}
célcu]ated- rafios for’ current poo1érs to population ranged from a”1o§v of
less than .01% to a high of .45% with the three Targest fa_cﬂities all
having ratios of approximately .15% of the population within the market area.
The utilization ‘df the ratios must be performed with sound judgemeﬁt ‘and
knowledge }of local conditions. The computed ’ratios represent ex-isting
conditions only and indicate the baseline of Par‘k-an‘d-P‘ool demand.
Expérienc_e in other states has ind.icated as much as a doubling of
Pérk-and—Poo-] utilization when informal facilities are converted to formal
facilities. |

Vanpool/Carpool Ridesharing

A special investigation of vanpool and carpodl charéctérist'ﬁcs was
undertaken as part of t.he Park-and-Pool study. Some 31% of the ysurvey
participants vanpool from the parking facilities to their final destination
with an average of 7 or 8 other individuals.

The average daily round trip distance of an individuai participating ’in
a vanpool is about 59 miles. The most common destination of individuals
engaged in vanpooling is the Dallas CBD attracting some 40% of the vanpool
~participants. The vanpool mode accommodates, on the average, over 5.4 times

the number of passenger miles of travel accommodated by a typical commuter
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vehicle and appremmate]y 2.6 tmes the parssenger miles sugphed by a
carpooT participating in the Park and-Pool.

Some 62% of the survey r‘espondents carpool to: their final destmatmnf
from the P qmtk:-and:-- Paol facility. The average carpool occupancy is 3.36
persons. per ‘vfehf'ic.liej with an a;ver'.&ge_ daily round trip commute d istanc e of
slightly mere than 58 miles. The carpools parfi'cii’pa-ting in Pa:r?k ~and-Poo]
activity aecemmed:ate‘- some 2.1 times the ‘n,umb.erf of passenger-miles supplied

by the typical commuter vehicle.

Benefit/C qs’t (B/C) Analysis

B/C ratios w-ér’e calculated for 9 potential Park-and-Pool sites using
very conservative estimates far the value of net benefits accrued and h1gh
estimates of costs involved. AlT B/C ratios exceeded umity or the t‘hresbhow-
level for economic investment. The hifg;h'ést B/C ratio determined for any
location was for the RockwalT site and indicated the influence that longer
trip lengths have on net henefits ‘af Park-and-Pool facitities. It should be
noted that, in calculating the B/C ratios, only out-of-the-pocket vehicle
operating costs were used for determining the net value of benefits.
Significantly higher B/C ratios can be r‘ea]i_ze'd. if the fo-Ho,wing benefits
are considered and quantified.

o Commuters' cost of owning a vehicle (msurance, deprematwn, fmance
charges, taxes, fees, etc.)

& Commuters' parking costs

o Reduced vehicle miles ‘o-f travel (VMT)

¢ Reduced energy consumption.

8 Possible reduction in automobile emmissions
¢ Possible reduction in traffic congestion

¢ Reduced parking demand at destinmation
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Based upon:the‘travél characteristics indicated by survéy participants,
the poteht1a1 annual VMT keduction ranged from 2,830 to over 9,400 miles per
comnuiter; with an overa}] average of some 6,460 VMT.‘ The‘épproximate annda]‘
fuel savings per site ranged from 9,000 to 85,000vga11dhs and averaged some

400 gallons reduction per commuter for the nine locations.







APPLICATION OF STUDY FINDINGS

Genera]

The data collected in the Dallas Park-a~nd;P¢ol study s‘hould’prove’
~useful in asses‘sing the}potenfial for pooling demand and in an_a]yz‘ing the
benefits and costs of alternative projects. Appﬁcat‘ion of the computed
demand ratios and genera]ized‘market area configurations must bé acéompanied
with professional transportation judgement and knowledge of 10ca]jconditions
(i.e., urban development, roadway accesé system, available rfight-ofi-way,
etc.). A step-by-step illustration of how the study findihgs can be applied

to analyze a~p0tent1’a1 Park-and-Poo]l faci]ity is included.

Planning Methodology

Based upon the identified travel characteristic'of Park-and-Pool
participants along the I1-30 freeway corridor and other related study
efforts, the following outline of planning methodology is suggested.

1. Major corridor identification

2. Potential site identification

3. Market area analysis

4. Estimation of Park-and-Pool demand

5. Investigation of available land

6. Analysis of benefit/cbst ratios

7. Programming and preliminary design (sketch plan)
8. Monitoring and evaluation

The identification of major corridors and potential sites should be
accomplished as part of the "3-C" planning process and the development of

the Transportation System Management (TSM) element of an urbanized area's
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transportation ,I:mpm'yzem_;en't Pr:pgram (TIP). Idenhf]catmn of p@tent1a1 s1tes |
should be an Qﬂ.\—zgaiang endeavor. However, the actual pmgrammmg of v1ab1e
Park-and-Pool improvements or projects should fo]lcw an eva]uatmn of
potential demand and avdetaﬂed analysis of probable benefit/cost ratios of

proposed facilities.,

Evaluation of Poteptial Facilities

The documented study findings should be particularly useful to the
transportation professional in accomplishing: o

o Market area analysis, |

e Estimation of de.man_d, and

o Analysis of benefit/cost ratios. |
The definition of a market area is highly contiﬁgeht upon the local foadway
or access system and the topography surrounding any particular site.
Knowledge of the urban area is essential in defining a representative
catchment zone or b‘market area for a particular location. As a general
guide, based upon the Qa11@s'sﬁudy findings, the initial area to be defined
for investigation should be approximately 50 to 100 square miles in size.
The configuration most easily applied is a circle with its center located at
the proposed site. However, when topography is considered, an ellipse or
even a semicircle may be more appropriate for a particular Aiacation, The
initial market area may be adjusted wheh the amount of informal poo]ing is
taken into account. The 65 to 70 square mile area aPPears to be
representative of the more successful Park-and-Pool facilities ebserved in
the Dallas urbanized area. Figure 36 graphically presents the relationship
between the number of existing, or informal, poolers and the defined market

area for the nine geographic groups located within the study area. In the
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absence of adﬁitinnal‘reséarth data, a market area of 65 to 70 square miles
may be used for Pamkéand-Pdol facilities 1nteadedfto accammodaté 100 to 150
urban commuters. »

Following the defi,ﬁiti-oﬂ of a market area, the analyst should
determine the aﬁﬁfoxim&te popﬁ3ation or vehicle ownership contained within
the catchment zoene. ,Uéing‘the total area of thé catchment zone, expressed
in square miles, the @@@u?atiqn density and/or vehﬁcTe ownership density can
be computed. |

Once the pg-;a;‘uf?rati’von densit y or vehicle ownership density has been
computed, the analyst ﬁaﬂrabtéin percentage ratios frﬁmﬁeither’Figuréa 30 or
Figure 31 {(contained in the section titled "Estimating Park-and-Pool Demand;
Demand Analysis"). The overall average of poolers to population is about
.07% when the market area falls in the 50 to 100 square mile range.
However, the more suctessfal Park;awdePeel faciTitiés, or those with over
100 commuters, appear to have pooler to‘p@pulaiioﬁ»ratiﬁs in the range of
.15% to .24%. |

Following the "se]éec"tiern ‘of the demand réﬁo to be used, multiply the
percentage ratio by :tih:e' tot.a1_ population or v»:ze*i'n'c1 le ownership contained
within the market ére:a of the particular si’té. The product pkovid:es an
estimate of the _poten@ti,a’]‘d;emawnd based upon the results of the Dallas
Park-and-Pool study. If informal pooling is curreatly occurring at or near
the site being in#aesti:ga_te:d,' the analyst should compare the computed
estimate to the actual pooling demand. Rememhe% that the computed pooling
demand represents individuals or commuters and not-the number of vehicles.
Average or obsérved‘vehic1evoccupancy rates should be applied te the demand
estimate for conversion to the number of vehicles or parking spaces

required.
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‘ Priof‘ to aha1yses of B/C ratios, .an invéstigation of”avaﬂable land
should be Undertaken. The lack of exi_sting pvu»blic right-—of'-way _can
significan'tlyvafféct the feasibil‘ity of a proposed project by substantiaHy
increasing thé implementation‘cost. For planning purposes, the esti‘mated
parking or vehicle demand should be muitip]ied by 450 square feet per
vehicle to determine the amount of land requif‘ed. AThe possibﬂity, of future
expansion should also be considered during the on-site inspec‘tion along with
other design elements (i.e., safety, sight distance, egress and ingress,
visibility, etc.). | |

Fol]owing the accomp.h'Shmeht of the above tasks, the ana]yst'may
underték'e the computation of benefit/cost (B/C) rétio(s_) for the proposed
project(s). A discussion of the B/C a»n‘aklysisfis contained as a separate
section of this repqrt and has been based upon thbe reduction in vehicle
mﬂ.es of travel (VMT) for the various Tocati:ons investigated. Several
factors contribute to changes in VMT including:

e Distance from park-and-pool facility to the final destihations;

e Distance from commuters’ origAivns to faci]ity;

¢ Average vehicle occupancy rates from origin to facility and from
facility to final destination; and,

¢ Typical vehicle occupancy rates of commuters not part1c1pat1ng in
‘Park -and-Pool.

_ The necessary data to determine VMT reduction should, if possible, be
derived from pooler surveys for a particular area (i.e., Table 39) or from
génera]ized information on Park-and-Pool characteristics for an urbanized
area. It is recommended, however, that a sampling of pooler travel
characteristics be undertaken forvmore accurate B/C computation and project

comparisons.
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In addition to ¥YMT reduction, ‘other potential benefits are highly
r~et0mmén.’d€éd “for -"‘i'n;cluzsi,on in the B/C analysis. ;‘:Be:‘neaeif'i“‘tfs ’fwh'i-ch; may be
included are: | - |

: :C@mmuters‘fparking éoﬁts,

# Reduction in the need for new transportation facilities,

9 -Redﬁciinn in energy.cansumptiong

0 JPossiblevreduciionlin~éut@mﬁbileﬂemﬁssions,

® 'POSSTb?ﬁ‘?ﬂﬂUCTﬁOh Wn xra?fitvcengestion, and,

L) ~Reduﬁtiﬁn infparkﬁngzﬁemanﬁ at,Bestination

Recogmzmg ‘the obvious advantages to roadway and energy eff1c iency,
Park and-Pool facilities should always be designed with possible evolution
to Park-and-Ride in mind. If site specific studies suggest that express
transit service may be warranted, design provisiens should be made for
future expansion -and mc.or'p‘o*?‘;é;ti.an of features to s u‘f-b::p»ort ‘Park=-and-Ride |
operation. (Voohees, 1981) llf'such‘evolution appears Jjustifiable at a
particular site or sites, the tranéportation»anaTysi may need to adjust the
cost/benefit analysis and corresponding B/C ratios to reflect the net
benefits and net costs associated with Park-and-Ride operation to support

buspooling.

Monitoring and Evaluation

Undoubtably, the planning techniques for -demand estimation should and
will be refined as more experience ii,s gained with formalized ;Pérk—«a‘nd‘-Poo]
facilities in major urban areas. F'o‘f'r this reason, a procedure for
monitoring and evaTu-atingkPar?k—-énd-‘Po:o] activity has been -i’ncor"pvofra‘ted as an

integral part of the planning methodology. Additional data ebtained from
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1y

the monitoring of future pooling activity will aid in the refinement of the
demand estimation techniques and in the assessment of any proposed

Park -and-Pool pfojects.
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Highways and Public Transportation, Regional Planning Office, Arlington,
Texas. (Information supplied to Richard L. Peterson by letters dated
October 15, 1981 and November 13, 1981)

Young, Mark A., State Department of Highways and Public Transportation,

Regional Planning Office, Arlington, Texas. (Information supplied to
Richard L Peterson by mail dated February 1, 1982).
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APPENDIX A
Data Collection Forms :
o Cover Letter
(] Park-ahd-Poo] Survey

o Park-and-Pool Site Investigation
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COMMISSION

. AND PUBLIC TRANSPORTATION M. G. GOODE
A. SAM WALDROP, CHAIRMAN AUSTIN. TEXAS 78763
DEWITT C. GREER ’ ’
RAY A. BARNHART
December 8, 1981 IN-REPLY REFER TO
FILE NO.

PARK-AND-POOL SURVEY -

The Texas Transportation Institute, The Texas AZM University System, is
conducting a study of parking areas known as Park-and-Pool Tlots along the
1-30 freeway corridor. The purpose of this study is to obtain information
about your use of, and opinions concerning, Park-and-Pool lots to assist in
the planning of possible improvements of parking areas adjacent to the
freeway for use by carpoolers and vanpoolers. ‘

Since there are only a very small number of Park-and-Poolers, your
participation is essential to ensure the success of this project. ‘

Please complete the attached survey form and return it to us 1in the
postage-paid envelope at your earliest possible convenience. We are grateful
for your participation in this transportation study.

Sincerely,

Phillip L. Wilson
State Planning Engineer,
Transportation

PLW/jem
Attachments
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PARK-AND-POOL SURVEY

" Undertaken by the Texas Transportation Institute, Texas A&M University
in cooperation with the Texas State Department of Highuways and Public Transportation
and the U.5. Department of Transportation, Federal Highway Administration

Dear Driver: We need your advice! Please complete this survey and return it in the
postage-paid envelope at your earliest possible convenience.

We have tried to identify only individuals parked for the purpose of sharing a ride to
another destination. If you do not travel from this parking area to another location,
please help us by returning the questionnaire w1th any comments on the reverse side.

1. How many persons (including yourself) arrived at this location in this vehicle?

2. After leaving your car parked at this location, what was your final destinat1on and
trip purpose?

Address, Building or Company: City: : Zip:

TRIP Purpose: [ Work [J school [ Other (Specify)
2.a. How far is it from this location to your destination? Miles: ; and, Minutes:

3. How many days per week do you travel from this parking area to your destination by:
[] carpool day/wk [ Vanpool day/wk [ Bus day/wk
[ ] other (Specify) 5 ‘ day/wk

*kxk]f yod travel by "Bus" or "Other", please skip to Question #8 below****

4. If you carpool or vanpool to your final destination in the mornIng, how many persons
(including yourself) leave together from this location?

5. How was your carpool or vanpool formed?
[ co-Workers [J classmates [J Friends L] Employer
[J oFW Rideshare Program [1other (Specify)
6. In deciding to carpool or vanpool, which one of the following considerations was
“most" important to you (choose only one)? .
[J cost of Driving [ Cost of Park1ng [] Stress of Driving
[ Energy Savings [ Other (Specify):

7. If convenient express bus service was provided from this location to your
destination, would you prefer to:

[] Continue Carpooling/Vanpooling [(J Ride the Bus

8. Does your employer or school provide any incentives for carpools or vanpools?

[ ves 3 No

If YES, what incentives?:
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10.

11.

1'2.

13.

14.

15.

16.

‘17 .
18.
20.

How far do you travel in the morning to reach this parking area?
- Miles: s and, Minutes:
9.a. MWhere does your trip originate? Home City: o ,Z]p;.

Before you started using this parking area, how did you norma]]y trave1 from home to
your current destination?

[ brove Alone L carpool/vanpoo! ] pid Not Make Trip
[ Bus - [ other (Specify):

How did the avaiiabihty of this parking area effect the formation of your
carpool/vanpool or using the bus?

[ This parking area had no effect on my use of carpool /vanpool/bus.
D I would not be using carpool/vanpool/bus if this parking area was not here.
[ This parking was one of several factors which encouraged me to carpool/vanpool/bus,

Do you save money by using this Park-and-Pool location?
[JYes If Yes, how much do you save? $ | ___per month
O No If No, how much do you lose? $ per month
[] Not Sure [] No Difference |

Do you save time by using this Park-and-Pool Locatien?
[ Yes If Yes, how much do you save per day? minutes
O nNe . If No, how much do you lose per day? ; . v;ma'_.,nutes
[ Not Sure [INo Difference |

Do you feel it is safe to leave your car parked at this lecation?
[ Yes N ] Not Sure

How -did you first learn about this Park-and-Peol location?
[ Friends or Relatives [ eticed Others Using Area
[ Co-Workers «or Employer N ‘Radio/TV/Newspaper
[ other (Specify):

What time did you :a'r.fr'-'%il-% at this parking .area this morning? ' a.m.
What time did you leave this parking area this -evening? _ p.m.

What is your current occupation (Please Be Specific)?

‘How many years of school ‘have you completed? 19. Age:

Sex: [ ] Male []Female 21. Please provide comments or :suggestions below:

THANK :YOU .FOR ‘YOUR ‘COOPERATION 132




* Lot Designation: Date of Survey: Total No. Vehicles:

Lot Location: Day of Week: Time Observed:

Observer: Page of

PARK-AND-POOL SITE INVESTIGATION

License Plate

Survey Form || License Plate Vehicle Type Survey Form Vehicle Type

eel

(* - Number)

Year

Number

Sub-C-

Std. | P. Up

Other|.

(* - Number
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APPENDIX B

Remarks and Comments of Survey Respondents
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APPENDIX B

Remarks and Comments Received in Response to
: Park-and-Pool Survey
The listings contained herein are the comments provided by the
respondents to the Park-and-Pool Survey conducted in the Dallas
Urbanized Area during December, 1981. Comments received have been
Organized'by the individual Park-and-PooT sites surveyed in this
research effort. Minor modifications have been made for the sake of
clarification; however, any editorial changes or modifications are
delineated by parentheses within the text of the comment. Any names,
addresses and/or phone numbers have been deleted to protect the
confidentiality of the respondent.
The following comments were received from Park-and-Pool Site Number 1,
located at I-30 and Oakland Boulevard, Fort Worth.

o The bus is a convenience letting the driver fight the traffic. If
bus fares go up again, I will probably quit riding the bus, unless
gasoline gets scarce. About 25% of our bus riders quit last year
when fares went up.

e Sporting events in Dallas, or large attendance gatherings, should be
available by bus from here. Were price reasonable-I'd use it (for)
Maverick Home Games, Dallas State Fair, Dallas Symphony, Ft. Worth
Stock Show, Air Shows, (and) many other. events. »

o At one time we had bus service to work, which we fought to get.
Forty-five people were required for this service (to be offered) but
with people being laid off, shifted to other facilities, or
(different work) shifts, 33 people were left--bus cancelled!

o We tried to ride the bus but it was inconvenient, took 1-1/2 hours
Tonger, undependable, and costly. :

@ It (the Park-and-Pool facility) should have easy access on and off
1-30.

e Would be most interested in keeping this barking area.

o I'd rather be working in Ft. Worth.
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The following 'comment Was received from Park-and-Pool Site Number 2,
located on the northside of I-30 at Bridge and Woodhaven, Fort Worth.

o I am presently not a permanent resident of this State or City, but
will be moving into my home in the City of Arlington at Fiedler Rd.
& Pioneer Prkw. by January, 1982.

The following comments were received from Park-and-Pool Site Number 3, N
located at I-30 and Loop-820, Fort Worth.

¢ The carpool saves on gasoline. I also feel more safe riding with
o‘f:he;‘s and not being alone in the car (since the) crime (rate) is
awful.

¢ (My preference to continue pooling or riding a convenient bus)
depends on how much (the bus would) cost. 1 feel the Park-and-Pool
locations need good security. I have already had one truck stolen
and I am sure there have been others.

e This location is convenient for access to I-30 but there is a
traffic problem; particularly around 5-5:30 p.m. Another entrance
to 1-30 is needed for east Ft. Worth (perhaps Sandy Lane). Note: |1
am the only one in my carpool who received this survey. The others
were not at work and one drove (alone).

¢ This lot is hard to leave going north; signal light (is) needed on
the corner of Brentwood & Brentwood-Stair. There have been several
accidents at this location.

e Completion of entry to Loop 820 from I-30 will relieve congestion at
Handley exit and expedite traffic from I-30 to other areas of City

e Access to and from the freeway is severely worsened by this location.
Easy off and on parking locations similar to roadside parks would be
good.

e Don't think buses are the answer to mass transit; especially this
route. Rapid transit train would be better. One thing is certain,
since tolls were removed from this highway, traffic has increased -
dramatically. It is becoming more and more like Dallas' North
Central Expressway. If not Mass Transit, we certainly need another
alternate route.

e Federal funding should be given to companies that provide carpool
parking to help promote park & ride facilities.

o Keep as many (buses) and as fast a bus service as possible. Time
away from home is valuable. Our bus just started making an out of
the way pick up in the evening that added 15 min. to our day.
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The lot is as safe as any can be. My wheel covers have been stolen

once and I know of 2 cars that have been stolen; however, that can
happen in front of your own house.

Parki.ng area CL is a "church" parking lot and, as such, is not
publicly supported and could not benefit by any type of
assistance (grant).

A few people have lost hub caps and tags on this Tot. Police should
drive through a few times a day to check on cars.

We really enjoy riding the bus. I drove for 16 years before I found
out about the bus. I wore out several cars and lots of tires in the
last 22 years. .

Some (form) of (direct) transportation to the Dallas VA hospital
would be a great service for patients, workers and visitors going to
see family members confined for treatment. A suggested favorable
route would be one that could include brief stops in areas to

~include East Ft. Worth-Arlington and Grand Prairie. Presently,

transportation involves too many transfers.

The two people that carpool with me from this Tocation carpool to
(this lot) from Hurst. This lot is approximately half way for them.
They work with me and were encouraged to carpool by me. We have
been doing this for several years and it has worked out very

satisfactorily.

This church has been very generous in letting us park here. When I
rode (the) bus for a short time, (a) hat was passed to help (pay the
church for) lot maintenance. Our contributions (were) probably less
than 1% of actual cost of lot maintenance. Most (poolers at the
beginning were) government employees transferred to Dallas (from
Fort Worth) when Regional Office was moved there-"Politics." Now I
guess we are about 40-50% gov. employees. Rest are mostly other
Dallas workers.

Need more locations of this type.

I read this (survey) three times before I decided it was not ah
Aggie Joke.

We need help!

The following comments were received from Park-and-Pool Site Number 4,

located at I-30 and FM-157, Arlington.

Paving the Parking Area would be beneficial during bad weather days.
Using this area is a good deal for commuters and a good use of Tland
otherwise not put to use. No difference in money spent (for
Question #12) refers to fact that vanpool could be "caught" at
another location. This location mainly saves time.
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This area is getting crowded. Parking on dirt or grass is
necessary, and this can be bad in wet weather. Several people have

gotten stuck in the mud. A street light on the east side would also
be helpful. '

It would be nice to have a complete concrete parking lot, so that I
would not have to go through the mud on rainy days.

This parking lot is very convenient in location. It would be better
if paved. ' o

The following comments were received from Pya'rk-an:d\»Pool Site Number 5,

located at I-30 and the 01d Turn‘pike Plaza, Arlington.

Park & Pool is an excellent idea. I wish there would be more
parking areas like this. It would be very helpful if we could have
a pay phone near by the lot that car or van poolers can use in case
of emergency.

More parking is needed. 1 started parking here in February (or some
8 months ago) and now you hardly can find a parking place.

I would 1ike to see other Park & Pool locations and/or more spaces
available in this one.

We feel it is an ideal place to meet; convenient and the traffic is

not half as bad as it was at SH-360 or Skaggs parking lot where we
had been meeting. I feel carpooling is for everyone's best interest.
(Carpooling) should be encouraged for all who have to drive any long
distance for {(the reasons of) safety, money, energy, and last (but
not least) my car (is a) wreck.

The parking lot should be expanded soon. The number of cars
utilizing the lot continually grows. Also, I feel consideration
should be given to securing the lot to prevent any stolen autos or
malicious damage. A sign designating lots used for park & ride
would prevent trucks from using the lot.

It would be better if there were more (parking) areas available near
main highways/Interstates. There is much theft of the cars left
here during the day.

I, and the people that ride (in) our van, (are) from the Arlington
area. (We) have wondered how much the Arlington police patrol the
(parking) area, and how safe it is to leave our cars so near I-30.

OQur carpool pr'e.vi-ou'sly met Randal1-Mi1l and Collins--getting on 1-30
was much more difficult and took more time. This is an ideal
location and has made going to work much more pleasant for me.

Due to the price of fuel, carpooling is essential. 1 would be

willing to participate in an effort to provide a cost-saving mass
transit system for the metroplex.
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I think mor_é publication of the advantages of car/vanpooling would
improve participation. (Recommend) bumper-stickers (which say) "I
JUMPED IN A POOL."

I was thinking about this last week. Good luck! Could you send me
the results of this survey? (Name and address omitted)

I rode the bus until June 1980. The service just got progressively
worse--no air, standing room only and buses just not arriving to
pick us up at night. There is no way I could go back to (riding the
bus).

The (availability of this) lot makes (pooling) work. Buses are a
pain because they make too many stops (and it) takes too long to get
where they are going. The time of the trip is as important as the
distance and the money saved. If I had to leave (or exit from) the
freeway much further (than I do now), I probably wouldn't carpool.
I have used mass transit before and the trains in Chicago are the
only acceptable way (to go). They are cheap, fast and get you very
close to your destination.

This parking area is very convenient to all riders since we live in
different areas of Arlington.

Would love to see some rapid transit systems developed in the
metroplex. '

I would prefer to use convenient express bus service if I had a
parking space much nearer my home in Arlington, Texas.

Need more carpools. I bet 95% of cars on (the) freeways are
occupied by one person. Need more incentives (for carpools) such as
tax breaks, or may be even laws, to encourage their use. Mass
transportation, at least in the metroplex for the next several
years, is not the answer.

Carpools are o.k.--but I would prefer an express bus that ran (at)
several different times, especially in the afternoon, so I could
have the option of leaving work early or working late without having
to drive in myself or worrying about other time schedules.

Generally like the (parking) space provided. Appreciate the city
stressing, and helping out, the carpool system-even though
Dallas-Ft. Worth is in need of a more modern transit system.

Cars with less than 3 people should pay a toll charge to enter the
City of Dallas before 10:00 a.m. (A tol1 charge) would cut down
considerably on the parking problem and traffic. We definitely need
these park & pool areas; without them (more) people would be forced
to drive into the cities of Ft. Worth and Dallas.

My fellow carpooler (who did have a form to complete) originates her
drive in east Ft. Worth. She drove alone before I transferred to (my
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present job and formed this carpool). She also is a supervisor, has
some college, and she is 35 yrs. old.

e The accessibﬂity of the freeway (to and from a Park-and-Pool
facility) is a major factor in deciding where to park and in
streamlining the whole travel routine. We need mere areas like this!
(The parking area) is starting to get crowded. We need to do
everything possible to encourage Ride- Sharmg It can really help
reduce the traffic snarls. ‘ -

¢ If a new carpool parking Tot is established, I would suggest (that)
policing the area is important, since many have lost their hub-caps!

¢ Express bus service from this location would be well received and
utilized to a great extent.

¢ If carpools were not available, the cost of present bus reoutes is
prohibitative even when compared to driving my own car. (Travel
time by bus) would be 75-100% longer. I do prefer rapid transit
like Montreal and San Francisco.

¢ My van has 12 riders--8 of whom meet at another location. There is
no time flexibility with vanpooling. On occasion--(like) once a
week I would like to ride a bus home later if it would drop me off
by my car.

o Lets get mass transit in the metroplex or we will end up like
Houston. Need a telephone at the parking area.

e The metroplex area desperately needs a mass transit system,
particularly as more and more people move into this area. Parking
space is already at a premium in the downtown areas. Even if you
can afford (downtown parking), it's extremely difficult ot find.

o I'm presuming from the line of questioning, you may be considering
another means of transportation for us. My carpool is the cheapest
means of transportation. In order for me to even consider another
alternative it would have to beat my (present) cost and that means
for you to charge $1.00 a day!

e Gig-em!

The following comments were received from: Park-and-Pool Site Number 6,

located at I-30 and SH-360° in southwest quadrant, Arlington.

& Since I am par:k.ing; on: the private lot of the bow,]ing alley, it is by
the management 'S good nature that my car hasn't been towed away;
there is always that fear though. Please put some nice safe lots
for (carpool) parking purposes; they would. certainly be used.

¢ This location is not a regular Park & Ride; it belongs to the
Bowling Alley but they don't care if we use it.
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locate

locate

Are intercity trains/trolleys possible in this area?
The following comments were received from Park-and-Pool Site Number 7,
d at I-30 and SH-360 in the southeast quadrant, Arlington.
It's a good idea to have areas 1like this for people in bedroom
communities. Some lots need to be expanded. A (street) light at
night would help provide security. :
At times we could use more space. (Recommend) signs for
carpool/vanpool use only (and) striped parking spaces, lighting,
(and a) pay phone.
The following comments were received from Park-and-Pool Site Number 9,
d at 1-30 and Belt Line Road in northeast quadkant, Grand Prairie.

I enjoy carpooling and appreciate the availability of this parking
area.

Need more parking area.
Enlarge (parking) area--pave part of opposite (side) of street.

Please enlarge the parking area. Since I started using this area,
the (number of) cars parked here has increased tremendously.

Would like to see more parking area since it is usually over
capacity every day. Also, would like (parked cars) spot checked to
help (improve) security of the cars.

e Enlarge parking area at this site.

e Some days there are no places to park, so I have to park wherever
there is a spot. I would like to see more spaces available. There
are a lot of people who park and ride, so it would be nice. There
are a lot of cars who park on the sides of the street and on the
hill. , : .

e Enlarge parking lot (and) furnish minimum (street) 11ght1ng, litter
barrel, (and marked) parking lanes.

e This area should be better Tighted; it took me 4 days to finally pin
down the exact location in the dark at 5:40 a.m.! Should be
expanded and paved too--maybe even a message board (signing) would
be helpful.

o When I leave this area, I'm not sure that my car is safe. I wish
someone would be here to look (out) for the car. I (wish) all (of)
the cars parked here would find somebody (1like a security guard) to
look (out) for the cars and we (would) pay him.

@ A hubcap on my car was bent in an attempt to steal it; (a hubcap)
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lock prevented it (from) being taken. (I) no longer feel safe in
parking at this location.

I feel like this area should be patrolled by the Police Department
so our vehicles will be safe; we have had a battery stolen.

Possibly a monthly charge for parking (accompanied with) and I.D.

sticker for (designating) authorized vehicles (would identify)
unauthorized vehicles and possible vandals (to Police). Some days
it is impossible to find a place to park.

There will be a serious auto wreck if some facilities improvements
are not instituted. Speeds are 55 mph (on the entrance/exit ramps)
and cutting across traffic is normal and no one slows down.

Pedestrian traffic is heavy (at Park-and-Pool Site) and people are

nearly hit every day.

We all would be very interested in some express form of
transportation--rail or bus--which was reasonably convenient and
fairly priced.

Carpool twice a year for (seasonal) training at Lake Hubbard.

The following comments were received from Park-and-Pool Site Number 11,

located
Dallas.

o

south of I-30 at Hampton Road and US-80 BR on northeast corner,

By taking my car and driving to work from my home, it takes me 55
minutes in the morning and 1 hour and 15 minutes in the afternoon.
The difference in time going to (and from) work is due to the fact
that there is more traffic in the afternoon. This information is
based on the 55 MPH law. :

I do not park & pool. Since I am in sales, it is necessary for me
to use my own car for work.

It is very nice to have someone who cares about our driving and this
carpool has been a lot of help.

The following comments were received from Park-and-Pool Site Number 12,

located

at 1-30 and Jim Miller/Samuell, Dallas.

I'm glad you put this thing on my car because I wasn't really sure
if I was parking (at Safeway) legally or not.

This is not a park & pool location--it is a Safeway parking lot.

The following comments were received from Park-and-Pool Site Number 13,

located

at I-30 and Loop-12 in southwest quadrant, Dallas.

Would (like to have) park & pool (facility) at Gres Phomasson and
[-30. We all come from Garland (area) and Rowlett.
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I would park-and-pay for (a) more secur'e parking (area).

The following comments were received from Park-and-Pool Site Number 14,

located at I-30 and Belt Line Road in northwest q'uadrant,; Garland.

I thought (this) was a K-Mart parking lot. Thanks for the
information and assuring me my car won't be towed. Carpooling is a
valuable asset to the nation and is a habit we must learn to
perform. '

I hope this parking area will continue to be rhade available by
K-Mart. _

Thanks for supplying the place.

Need some supervision to make sure no one steals (our) cars.

Toll (charges should be placed) on cars with (less than) 3 or 4
persons. Mass transit (is needed).

Verbal pleads from city, state, and federal (governments), to join
carpools, are plentiful while carpooling is in reality discouraged
by cities, state, and businesses because nearly all of these
prohibit carpool parking. My vanpoolers are very grateful to K-Mart
and deliberately patronize them for. permitting our parking.

The idea of pooling is great; however, the inconvenience of time
lost waiting for someone who is late, (and) also coping with the
special problems of others, is annoying when you are use to driving
alone. I am certain (that pooling) works better for others than it
does for me.

I would love to see a bus service and a park and pool from the I-30
& Br‘oadway location. Though I work at K-Mart, I would use the
service to go to the downtown area. It wou]d also alleviate the
disorganized parking mess poolers now create. Many in my immediate
family would use this bus service to get to and from work. I hope

to see this service soon' ' :

If Garland Park-N-Ride was anywhere near reasonable, I would
probably ride the bus. But this is working out great, at the
moment. :
It would be nice to have a few lights (turned) on in the parking
area in the early morning hours. This park & pool situation is a
life saver and fun too. I hope we get to continue this way. .Thank
you.

Repair I-30 in Rockwall County.

Sorry I didn't get this to you earlier.
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The following comments were received from Park-and-Pool Site Number 16,
located at I-30 and Belt Line Road in the southwest quadrant, Garland.

o It is very important to us to have a ,plac':e to park our cars during
these hours; otherwise we would have to seek another location.
There is a definite need for a good parking area near here.

¢ I work at Kroger and the area (of the store's parking lot) by I-30
or Beltline are our designated (employee) parking areas.

The following comments were received from Park-and-Pool Site Number 17,
located at 1-30 and FM-740 in northwest quadrant, Rockwell County.

e All efforts to retain and enhance this parking facility, encourage
car/vanpooling, and other mass transit facilities, are priority
items to assure the future of a quality life style and preserve
natural resources.

o I don't feel at this time questions #17 thru 20 are necessary to
answer. (Questions pertaining to occupation, schooling, age and
sex). ' ,

The following comment was received from Park-and-Pool Site Number 19,
Tocated north of I1-30 at the intersection of FM-740 and SH-205, Rockwall.

¢ I have used Park & Pool locations in other cities (where) I have
Tived. I think they are worthwhile and necessary in encouraging
conservation.

The following comments were received from Park-and-Pool Site Number 20,
located at I-30 and SH-205, Rockwell County.

¢ [ thought this property was (a) Wal-Mart Parking lot. I was not
aware this area was for Park & Ride. Thanks!

" ® The Wal-Mart parking lot is very conveniently located for people to
meet to carpool to Dallas, but if we were prevented from parking
here, we would have to leave our cars at someone's home and probably
park on the street. :

e The only reason it is more time consuming to vanpool is because we
often must wait for the driver and that could also be a factor with
(riding the bus). Inconvenience is made up by the money saved. If
it were not for the vanpool, I would be unable to work in Dallas.

@ I carpool from Rockwall to Downtown Dallas. I ride with a couple

from Royce City, Texas. The husband works at the same company I do
and they pick me up in Rockwall.
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e Please note that my vanpool commutes away from Dallas (to
Greenville). I'm sure this isn't the norm for Rockwall County.
Thanks for your interest! Hook ‘Em! ' '







APPENDIX C

Dallas-Fort Worth Zip Codes
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Zip Code
Number:

75001

75407
23031

75049
25041

75647
75043
73G590
75051

25057
FaGa0
FEO4

25087
73G74
AROB0
75687
75088
75089
A9102
73103
75134
73141

75142
75149
2515840
79180
7a182
FHI0

752012

ZIP CODE ZONES FOR ORIGINS/DEST I NAT IONS
Dal las=Fort Worth Urbanized Area

City
Location:

ABDISON
CARROLL TO#R
FARMERSVILLE
GARLANTD
GARLANRT
BARLART

GarL Anli

BHAWND PRAIRIE
GRANDG FRAIRIE

BRANG PHRATRIE

TRUING

TRY I8
TRYTNG

Fi AN
RICHARDBEON
ROCKUWALL
RUWLETT
ROYSE CITY
BARRY
CANTON
FORNEY
LANCASTER
LARCASTER
HESOUITE
BESOUITE
MESHUITE
AESTHITTE
fHAlLAS CHE
TiALLAS CHD
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Zip Code
Number:

25303
204
PRI
7504
FREGT
75208
75209
75211
75212
75214
75214
75217
75218
FEA20
75221

Faaue
#5234
757225
75228
75227
7R228

25229
23230
#5231

75232
757314
75233
F5236
752317

City
Location

A1 LAS
BALLAS
ALt as
[t LAS
iALLAS
DALLAS
BALLAS
DALLAS
BALLAS
Al LAS
BALLAS
AL LAS
BALLAS
BaLiAS
HatiAS
figb Las
HRLLAS
Uai LAs
BAaLiAS
BALLAS
DALLAS
AL LAS
BALLAS
BaLLAg
DALLAS
fial.Las
Iiai.LAS
LalLAS
BALLAS

LBl

Crb

LN




ZIP CODE: ZONES FOR: ORIGHINS/DESTINATIONS
Dallas=~Fort Warth Urbanized: Area:

Zlp Code City ‘Zip Code City -
Number:: - kLocatlons:: Number:: Location

75238 DALLAS 76050  GRANDYLEW
75240 DALLAS 76053 HURST
324 DALEAS o 76060 KENNEDALE
75242 DALLAS | 76063 WANSFIELD
75243 BALLAY. . 76086 WEATHERFORT
75246 BALLAS 76101 FT UORTH BENFRAL (VNAMICS
FBI47 DALLAS F6107  FT UORTH FRE
© OALLAS FAVEs BT WORIH
AL LAS TAI04 FT YDRTH
BAL LA | 105 FT WORTH
Bk LA : 76108 FT WURTH
FHEAS IWMLLAS F&1G7 FT UDRTH
73266 DALUAS 8108 FT WORTH
752700 DIMLAS 76109 FT UOKTH
75283 DALLAS 7AVIG FT UGRTH
75295 nALLAS 761117 FT WORTH
75401 GREENVELLE , 78112 FT WORTH
76010°  ARL THGTIN 76UTE FT UORTH
76011 ARLINGTON 76115 FT WORTH
FEOV ARLINGTOR 76106 FT WORTH
TEOV3 GREINATON U7 BT WORTH
76014 ARLINGTOM - 76118 FT WORTH
FHOTS ARUTNGTON 76119 FT UORTH
74016 ARLINGTON 76126 FT WORTH
F6017  ARY TNETON 76135 FT GORTH
THO1B ARLINGTON 76134 FT UORTH
TAOTY  ARLINGTON 76137 BT WDRTH
76028  BURLESON 76140 FT WORTH
76039 EULESS | 76179 FT WORTH
75201 OENTON
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ADDENDIX D

Transportation Planning Data

® Sectors

o Serial Zones

® Census Tracts
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. Sector

No.
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1977 SECTORS (DECK 6): EMPLOYMENT, POPULATION AND AREA
Dallas-Fort Worth intensive Study Area

Employ-

ment

313
31754
257
190
6553
5636
1430
1321
364
709
3140
314
9113
130
5718
1811
SFARG
69374
2094
12748
IR0
530
48093
29359
9971
56218
13175
34997

Emp l,oy—
ment
" Density

>
Wen e p

n

*

3

S
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1wt

i 78]
bx oIRGB R JETPE IR N SN TR S« . N K I
-

i
.

P

N e 3l
- - x 1 . .
A R R . TS I I NI b S B SR - -~ N

a
“ad
~

&

4492
10111
3.4

170.2

34.4
20.0
1684.9
969 .4
392.2
1391.7
652.7
44724.4

- Popula-

tion

31RA
a0 LY
11450
548

C 41127

20885
4713
Y813
2334
7809

14936
3190 .

14254
13704
35924
5676
79547
143417

GeTy -

AT EY
ITRID
7394
2545

- 816446

62175
38020
93732
45017
1005

155

Popula-
tion

Denslfy".

44,27
394,35
I68.24
16,04
1391 .24
12864, 30
104,48
143, 7R
43,77
i r

160,50

7.0

242.37
120.98
367,533
X59.13
1283 ,A7
2090024
P25, .99
71,30
?21.32
95.15
2140.40
2053.338
1495, 54
2320G.40
2428.14
1284.35

Area .
(Sq. Mi.)

FL D
40,957
43,504
34114
29.558
16.493
4%, 927
34,74
A7 .095

10U, 1A%
93,057

Ba. 18D
58,811

113.649
97.745
18,589
§1.999
68,412
47.285
74,904
80.972
24.449
28.544
30.279
25.422
40,395
20.187
9.782




YQTI SEQTWS caee;x 6): EMFLQYMENT, ROPULATlQN AND AREA
. ‘Daltlas-Fort Worth tntenstva Study Area .

o : Emp oy}-f _ . " i Popula- , _
Sector  Employ- ment . Popula~ ~ tlon Area
No. ~ment -~ ‘Denslty - tlon . Density . (Sq. Ml.)

29 . 13854 478,744 R I 28.940
39 1000 2.2 3@ 7318 A4¥70
3t © A&730 0 1396.5 149759 313326 4497
32 55334 1494 .4 90652 2074.56 4R, 655
33 TEAR 129.4 . 73327 1212,1, AR
34 L7198 88,9 48224 647 F2.FE
s itae 13,4 8195 V?,? , Y4, 190
38 544 78,10 18910 287,80 58.754
3 aRi 94,7 19307 428.264 45,971
K1 4589 g2.9 25468 459,86 55,383
39 100 &AL 54380 1742.36  A1.210
Ay 38302 494,% 112194 203550 S5.119
41 A543 2155,5 YR4T 4 331,35 C30.47R
42 18521 1262.8 49544 4641 .49 14,983
43 CTR%03 8724.3 100922 4190.14 24,085
44 L 18841 392,90 94 197450 48.0468
45 15430 402.4 100784 2628.55 38.343
46 58989 §56.3 178868  2596.45 68.889
47 130913 H978. 0 22852 1218,07 18,761
a8 avosl. . E5N6.6  497BA asyiiy 15,943
49 40304 35941 BIB44 - 49vR.2% 16.778
50 31153 - 2284.6 . 41183 R022.81 - 13.674
51 115384  BA454.5 398 291LE 1.364
52 7200 8852.90 1071 1321.20 0.811
53 7272 8722 Ina¥? 1802.74 19.803
54 17405 651.8 FIRIF 2436.04 29.772
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1977 SERIAL ZONES: EMPLOYMENT, POPULATION AND AREA
Dal las~Fort Worth lnfenslve Study Area
o , Emp I oy~ - Popula=
Serial Sector Employ~  ment - Popula- . " tion Area
Zones No. ment Density - - tion . Dens ity (Sq. Mi,)
° ey o5 5 d.f' 5 4,77 1.17078
v 7Y 71 63, Ta 14,24 1.12344
LY 18 0 u.&u %39 318,55 1,7 2544
505 18 3 2,75 105 94.28 1.09062
503 18 ) 0.00 12 5.40 2.22094
507 25 203 234,01 . 1474 1872.05 0.86750
508 25 404 188,77 3271 1838.3% 2.14015
509 25 40 29.806 . Ry 570,74 T.A55149
510 25 23 24.43 13¥% Fa7.45 . 0.94141
511 25 19 14,75 a7 A7 .53 1,28828
512 25 39 32.08 114 95,78 1. 215872
513 18 401 369.87 3245 1673.08 1.93953
514 18 b 137,72 1340 2754, 43 0.49375
515 18 13390 12596.38 4087 57%0.08 0 1.,0585¢
514 18 501 750,91 525 7R . A9 0.467°19
517 18 0 0.00 4y 83.95 0.50031
518 18 . 854 1554, 36 842 1512.73 0.55000
519 18 20 167.44 15 2791 0.53750
595 T a9 45.83 1 5,18 1.94187
521 1R 3578 473937 ) K1Y 0.75453
522 1@ 4810 5145.24 444 491,02 0.93484
573 18 94 179,18 1304 1792.05 0.72766
5724 e 634 1810.62 0 0 T T 90.00 V. 55014
525 25 166 379.84 1313 A004,34 0.43703
526 25 219 339.42 352 521.72 0.67469
527 25 229 339,42 927 1373.97 0.6744¢9
528 25 443 312,28 4075 273,27 1. 41859
529 75 557 525.78 4487 4424, 1.05937
530 25 29 32,07 1683 1203,04 0.90437
531 25 18 8.58 Rz 3%.07 2.09875
532 18 32 15,89 2374 - 3407.21 0.49734
533 18 241 401,83 1527 2585, 04 0. 59531
¢ 534 18 131 189,08 1531 #209.83 0.59281
535 18 %21 1374.55 2147 320R,97 0. 58904
536 - 18 138 210,44 735 120,80 0.65578
537 18 2085 2552.66 § 11.01 0.81719
538 18 4747 001,43 0 ¢.00 0.74953
. 53¢ 18 1517 1847 .94 1255 1534.87 0.81744
541 : 25 1395 2711, 1040 206013 0.51453
542 25 1102 1370.27 3724 4430.58 0.80427
543 25 1349 1381.13 3673 31551.89 1.00578
544 25 546 775.34 3054 4183.56 0.73000
545 25 1720 2632.86 2158 3303.32 0.65328
544 25 300 483.87 9 14.52 0.62000
547 25 750 480.7 4419 2826.92 1.56000
548 25 118 111,14 1054 992,73 1.06172
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1977 SER!AL ZONES:

Serial Secfor

Zones .~ No,
hay v 5
554 i

. 951 - 18
552 © 18
553 18
554 iB

555 18
561 v 18
LTy 18
543 18
564 15
545 18 .
566 18
547 ; 18
548 18
569 18
57 ‘ 18
571 18
577 _ 18
575 18
574 18
577 18
578 18
579 18
589 18
581 18

582 18
383 - 18

584 18
G835 : 18
a93 A8
%4 18
%95 18
998 18
397 18
598 18
399 18

- 600 18
- &0 18
H502 18
403 - 18
404 - 18
403 1.8
610 23
b3 18
414 18

EMPLOYMENT, POPULATION AND AREA

Dallas-Fort Worth ln?ens!ve Study Area

© Employ~-

ment

Empfoy-'

ment .
Dens ity

: Ab A, FA

$91.56
1373. 1
2594.03
116,28
IB18.45
4238.44
124,93
750,51
£43.45
1977.95

AA7R.F2
271474

367.89
R210,748
529,30
1576.,47
838,33
2421, 71

2885

>?,2$
B2 » 3 '
11?2,05
783.89
835,82
1074.90
1989.%82

137,44,

30.48
79.10
884,05

1997.89

1449.99
345.36
493,59

62,60
306,67

3780.72

381.82

0.00
159 .05
33,68
50.4.4

158

Popula-~
tion

316
4548
2759
4041

2511

0

Pepu!a?
tion
Dens Ity

Jti1.09
1066, 3Y
3155.14
KEES BN £ T
4345, 70

iy, Gy
.40
DR, 45

CRFFET L&Y

5605, 64
54550,
4111.3&
13%51.9
B711.59
A71,33
FAFE 1A
3,00
440G BH
Giyy, A7
a7z
EYE V5D
267,47
3194, 75
4958, 24

4686.93

4857.22
A357.85
174,37
201471
0,00
3142,27
2430.78
415,65
2744, 84
2804 .48
622,77
3199, 41
B523.8Y
583,58
1208140
0,00
10,48
19,00

713,02

2920
681,40

. Area
{Sq. Ml.)

1.0157°4

. 11844
0.875G0
0.76408

C0.57781

0.46404
0.9137%
0.86047
0.81953
1,95014
1.17344
1.18959

C0.4471Y

9.97904

0. 43781

1.01248
oy, 297580
1,1 3500
1)'166
Q.944727
0.65154
G,57175
0, 74Y5%
0.79675
0,85344
0.8%4772
0.84531
0.45109
§.458844
0. 27891
1.3385¢%
34,8203

1.28953

1.18393
0.58172
0.52828
1.14109
1.19734
0.39%3%7

105009

0.49%94
L 14453
0.63156
V. 10656
1.906000
0.8%2h6




[e]

| Serlat
Zones

410
atéh
417
418
ﬁl?
620
§21
637
623
624
10046
1007
1008
1010
1023
1024
1025
P24
1027
1078
1029
1030
1045
1044
1047
1048
1049
1050
1051
1052
1053
1054

1055

14584
1094
1096
1097
1098
1099
1100
1101
1112
1113
1114
1123

134

1977 SERIAL ZONES: EMPLOYMENT, POPULATION AND AREA
Dal ias~Fort Worth Intensive Study Area

Emp | oy-
Sector Employ=- - ment
No. ment Dens ity
18 y 17,54
18 &7 44,01
TR - Bé B4.03
18 . 454 456.64
18 85 88.03
18 124 113,97
18 & 8.462
18 643 949,43
18 0 0.00
18 0 0.00
49 967 475,92
40 -a 3.12
49 128 425.54
40 177, 195,46
40 132 53.32
40 155 114,50
Y 49 87.59
40 59 36.5%
a9 733 $28 .43
49 15 LI
44 1701 208519
40 78 10X, 50
4 .24 22.54
44 257 374,44
40 1457 T M52.p4
44 814 B35.08
40 447 934,34
46 834 918.22
40 B37 1928.99
49 344 397,29
49 6544 §39.85
ah 2084 1452,08
40 0 0,00
40 47 1067 .74
8 4] G.00
33 213 197,22
33 15 21.42
33 0 0.00
33 it 0.G0
33 1] 0.09
33 O 0,090
33 0 0.09
33 5 3.82
33 0 0,00
133 i 4,00
© 33 i G, 45

159

Popula-
tion

a7

4598
47
33
78
3

119

Popula=
tlon
Dens ity

PSA 1Y
A70.54
g, 47

1508.12

146R4,92

964,48

31,589

7.56
23.96
b6.44
387,61
0.00

43,22

53,01
430,84
1994 .70
2034.63

2.1%
4v8.11

C4.8R

0,00
3,98
345670
139 04
PYT BT
2128,45
3771.63
$972.51
4750.31
4799, 91
80%2,02
589 .40
0.08
0.00

40.3%
612.04
442,52

52,22

22,93
188,41
444,33

23,27

46.5¢

57,98

.83

74,98

Area

U, hrees
FL52250

T 1.04844
©0.99859

0.96562
V.08797
0.69641
1.17031
1.16844
0,46594
1.33125
1.268109
0.30078
0.90547
2.38594
1.3560%

0.78a87

1.34922
1.14441
0.41437
058437
0. 753559
1L04404
DA77
0.47703
0.73784
0.52656
0.90828
0.433N
G.92125

0.66187
1.60625
1.08000

0.69375

0.,45000
1.87500
VLo15297
1.12078
2.01953

(1.3085%

1.34531
0.72949
1.54578




1977 SER1AL ZONES: EMPLOYMENT, POPULATION AND AREA
Dallas-Fort Worth Intensive Study Area

Empl oy- ) POP-U {a- ‘

Serial . Sector ‘ Emp&oy4 - 'ment .. Popula- tion Area -
Zones ' No. ment Density tion Denslity = (Sq. Mi.)

1125 33 ¢ B ¢ Y {14 137 TN ¢ 498701 ’ €
1174 i3 o Goo0. PP 195 Ré 1.18125

1134 33 Y FR,39 0 081 2652 .89 0. 77404

1147 33 34 191,47 w18 RASELE 0. 51719

1148 33 49 S B1,.3% 14840 17 1L.5385¢

1158 33 783 13463, 59 1877 374 0,57427

1147 33 504 - 1753.04 ey PP 7 . 26750

1140 33 85 162,04 1164 ¥394,067 0.83281

1141 33 A 7.19 1359 814,76 1.464797

1142 33 10 3.98 254 101,97 2.51047

1163 33 2 2.44 130 158. 64 0., 81937

1154 33 1 0.55 678 371.51 1LB2E00

1173 33 77 237.72 573 1769.03 0.32391

1174 33 178 239,03 5385 723%1.,22 0.7445%

1175 3z 293 308.52 5113 5363.88 0.9494%

1174 33 ' az 508,03 3 18.59 H.146141 K
1127 33 2 2.98 949 1399.40 0.67177 :

1178 33 13 23.318 111 199,61 0. 55609

1179 33 28 16,26 345 200.33 1.78219

1180 33 47 252.35 25 134,21 0.184625 N

1181 33 175 27317 794 1239.41 044053

1182 33 3 CoA,14 74 102,09 0.72404

1183 i3 12 7.03 I 182,30 1.70394

1162 a3 139 418,59 1971 218%.74 0, 37954

1193 33 a1 S B%E.92 5109 4708.74 1. 08300

1194 33 149 543,79 1492 S444 34 0. 31070

1195 KX 37 313,72 3484 3449, 80 1,01047

1194 33 79 31.0% 815 542,73 1.37500

1197 33 ) 5,00 55 5% .48 O.9944Y

V198 44 g 1o, A 43 9. P 0, 53906 -
1199 i3 ] (. 0f i L A, 0 O 9308/

1306 i3 2 1,99 12 1H3.18 1,05484

T E0R i3 417 BA1,13 3906 4028.10 0.9696%

1209 33 440 488,43 4396 4881.90 0.90047 N
1310 33 530 - 448.20 4049 3424.10 1.182%0

12114 33

534 634,467 1928 2144.51 0.84453
25,48 364 220,82 1.64844

114.33 931 611,75 1.52187
35,41 1179 3814, 49 0.3089%1
0.00 0 0.00 0.18500
1534.14 2319 24626 .43 0,50125

ad
Lrd
ks
RS

1212
1213
1214
1215
1224

O Ll Ced G
[ A
\.‘} -t
= -y
o~ e

1235 33 185 359,47 2750 54%1.42 0.50078
1226 33 199. - 232.70 4054 53150.48 G.78750
1227 33 25 44.37 4 16,45 §.5%6344 B
1228 33 204 273.48 2540 3944.35 0. 74594
1229 33 o2 21.13 2044 20536, 84 L, YPEN

160




1977 SERIAL ZONES: EMPLOYMENT, POPULATION AND AREA
Dal las-Fort Worth Intensive Study Area

) Employ- Popula-
Serial Sector Emp loy- ment Popula- tlon
Zones No. . ment Denslty tion Density
1239 i3 ] 0,4 Uk 1339.58
1240 i3 a4 B1.313 K 4,04
1741 33 18 14,45 AR 9B L 6D
1242 o34 CPE 132,23 2409 4247 27
1743 34 70 A% .49 1914 1353.25
17244 34 42 26,41 374 203,75
1245 8 ¢ 0.00 117 114,15
1746 8 ' 0 0.0 14 A6 . 4R
17247 g 0 0.00 590 417,70
1748 .40 . 1214 504,03 474 197,63
1249 T LY 384,95 479 4,15
1750 40 ] 1 3003,22 3592 5066.96
12514 49 1959 2529.27 3913 5052.09
1752 40 1915 3417 .74 2387 4260.12
1253 40 815 1919.04 2181 5135, %4
1254 41} 1044 20046 .34 1361 AZ19.59
1255 40 842 104R.57 2985 378822
1244 20 1954 3327.,98 2445 4350.91%
12487 44 1083 1626.28 2245 337119
1258 40 525 935,02 4951 7804,83
1259 49 541 703,79 4572 5019.87
1260 40 4879 2594.57 1297 687,72
1266 49 ' 75 50,31 482 323.35
12467 44 91 72.714 1582 1284,02
1248 40 331 340,38 3708 - 3R13.88
1249 44 783 299,30 6550 4821.41
1270 4G 1164 1879.31 3708 5984.48
1271 40 1725 27266.94 3492 458% .08
1R 40 841 1219.89 2870 41372, 028
' 40 T 470 274,146 1311 Fhk A7
40 g8 899.04 - 94 FE.00
49 78 18,50 1RLY 922, A1
1278 4§ w7 299.98 - 5470 4133.18
1279 40 415 282,25 3293 2239.56
1280 46 23 112.44 550 464,16
1281 40 21 12.95 74 45,463
1262 39 13 23.82 864 1563.05
1283 i 48 51.97 ] 9.73
1784 . 40 21 . 18.89 19 17,09
1285 39 85 7h.40 1649 Van? 07
1286 Y . 33 145.H 78 35,290
1267 39 b §.7 b 9.70
1288 39 514 524.% 0 C 0,00
1289 30 2% 20.4 13 Co18.7
1290 3% &8 - 73.3 ) (.00

161

Area
(Sq. Mli,)

G
0.32703
fowroe
0.73953

1,24%0%

. 0.56719

1.41437
1.59014
1L 02500
0, 57500
1.317n0
2.4085%
¢.950/R
0.70891
0.77453
0.556031
0,42449
0.52234
0,787¢7
¢.58953
0.4845%4
G.564044
0.91078
1.83047

-1.4Y052

1.2515%4
0.97 250
0.97484
§.561947
G.780v45
G.AF454
1, 71489
PLEAem
2,02578
1.32344
1, 47031
G, BI542

1.62187

0.54578
0.92453
1.11172
11280
2.21542
0.61828
0.98297
1.21404
0.79156




1977 SERIAL ZONES: EMPLOYM:NT, POPULATION AND AREA
Dal las-Fort Worth Intensive Study ‘Area

S - Employ- ~ Popula-
Serijal ~ Sector Employ- - ment Popula~ tion . Area
Zones © No. ment - = Density  tlon . Dens ity (Sq. Mi.)
1300 39 © 95 COtR4eLF O 9a% 1A37.74 951497
1301 I 527 FAE.0 - 4535 5563, 35 DUHIS 8
1302 3y 120% 14HE. O 181 267,71 B.714.5
1303 3% 1314 1845.9 s 3148.17 0. /0422
1304 39 1602 924,64 4510 4141.48 1. 08375
1305 3 LTS 858.8 RE5 2450.724 1L 055G
1304 -39 o409 284.5 1720 11%6.5¢ 1 4A7NG
1307 39 18 210.8 0 18,060 0.5403
1313 39 796 529.5 144y 160370 1.50344
vila 39 390 442.4 5409 A13E5.70 1.881495
1315 39 279 261.8 B 310710 V06547
1ité 39 268 348.1 2512 3262.34  0.7004
1317 39 §501 104721 4190 514,71 0.7 %65
1318 39 1250 1758,2 0 0,00 G.710%4
1319 39 424 . 331.9 344 783,58 1.28359
1438 39 1360 1470.0 1344 1474.35 0.92516
1339 o 433 490.7 4479 5075.35 0.688250
1340 ‘ 3y 324 41%.8 - 3141 4049 .31 0.7/ H7
1341 -39 55 38.7 2201 1547 .28 1.42750
1352 39 8 &.9 34 R7LED . 1, 231R7
1353 39 249 79.3 4 4849 .05 0.?6333
1354 39 35 20.1 9 514 LP425]
1148 39 57 49.9 12 10. 31 1.|6 44
1349 3% 149 . 147,59 1419 1241.50 1.142%7
1370 39 79 37.8 2803 1342.141 2.0%000
1523 34 4 13.9 294 1041.76 0. 28703
1524 34 C5 8.1 985 1194.64 0.82312
1525 34 S L 14,9 A2 62,64 0, 67031
1524 34 6 4,0 153 111.3% 1,.37359
1534 34 12 7.4 47 151,30 1.63240
1535 34 0 0L %38 131,47 1.BI0v
147} 34 1484 R33.4 143 84,33 1.78014
15944 A4 - 0 , ./ 207 YU.o4 2.40678
1544 34 LIV 14.0 51 23.74 2.14844
1545 34 0 0,0 68 48,7 145409
1557 34 165 © 5909 139 497 .83 §.27900
558 34 4 23.2 77 198,39  0.38812
1559 34 5 12.8 0 0.00 0.3%9063
1540 34 5 7.8 57 88.98 0, 44043
1561 34 10 1.6 119 < 138,10 0.841
1562 34 5 4.1 62 50,35 1,23141
1574 34 156 187.8 5137 41845 0.83042
1575 34 982 1208.2 5943 7A56.74 0,51281
1576 34 i 162.8 1310 Thih b7 0.,49125
1577 3a 260 120,72 935 430,57 .17%53

162




Serial
Zones

1578
{1 G8EG
i58¢
1590
1591
15972
1599
1600
1401
1402
1603
1412
1513
1423
1624
bt 1625
ta2é
1427
1624
1637
1638
1439
1449
1648
1448
14590
1459
1450
1661
o 1887
1AR3
1485
1484
TARR -
1489
1690
14691
1692
1693
1694
1495
1496
1497
1828
1899

1977 SERIAL ZONES: EMPLOYMENT, POPULATION AND AREA

Sector

No.

34
A4

34
i4
34
34
34
34
34
34
34
34
14
34
14
34
34
31
34
34
34
34
34
34
34
24
34
34
34
34
34
34
34
34

Dal las-Fort Worth intensive Study Area

Emp loy-

mant

194

===

3

o,
o~

i o0
OIS B <% R

Emp | oy-
ment
Dens ity

55,0
+ip.2
T847 .4
851.9
§57.9
171

|
507,64
37,53
16,67
22,53
0.00
44,44
0.00
15.15
0,00
0.00
0.00
46,00
340,77
7.33
0.00

4.85
0.00
0.00

57.48
R5,19
1Y.94
O, (i
0,060
20,71
0.00
45,71
.60
0.00
0.00

- 1.28
2.68
0.00
0,00

163:

Popula~-
tion

54
179
a9
374

P

73

1EHD
AA67
3774
79
76
"M
900
1

32

8%

34
21
73
5§24
192
12

504
3279
944
798
718

195

Popula~-
tion
Density

38,54
475, 4
Y147, 37
617,18

18,6

S I L8

10,44

PEFT AR
4117 .30
P176.5h
65,45
38.05
22.47
2337.93
21.78
157 .58
125.94
25.07
25.15
40,44
1258.,22
127.91
16.47
3,748
2979.3Y
3073 .0
499,77
923,21
435.28
7777
4,41
449,17
FH0, 03

1064, 49
5

166,64
1919.81
2.1
584.70
.00
1.6%
2.70
37.5%3
14,58
F3.00
4.964

Area
.(Sq. Ml1,)

140109
0.374654

R e

0.60927
1.07547
2.1614%
06,7194
1,139
1.2761
1.2034
1.9972
ND.4%04
0, 3854
0.5002
0.33040
0.6748
1.3541
- 0.8348
1.8042
0.4959
1.5011
1.1250
2.37%8
.8405
1.0670
11,9269
1.5247
1.6495
2.3089
1.3014
1.4391
.9049
0.3008
t.4404
1.5203
0.5402
1.420%
3.1503
2.3250

7.0500

10,1250
4.73325
0.5891

1.2105



Serial
Zones

1900
1901
1902
1903
1904
19905
1944
1997
1908
1909
1919
1911
1912
1913
1914
iv1E
1916
Yy i
1%18
1919
1920
1921
1922
1923
1935
1924
1927
1228
1929
1534
1931
1937
1233
1943
1935
1936
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1977 SERIAL ZONES: EMPLOYMENT, POPULATION AND AREA

‘Dal las-Fort Worth Intensive Study Area

‘Sadtor
No.

AL R K o ]

L < G ]

: Emp foy-
Employ- ment
ment Density

to z.88

0 G068
14 Fd0
5 1.57
0 8.00
1 4,01
] 6.00
10 4,390
75 51.83
136 137.87
17 1383.78
»9 14,89

hiTs] 160,00
55 7489
14 14.92
10 .14

20 IV, 5%
¢ C2.4t4
{ B 000
4 18,000
1] 0,000
[0 0.8040

20 10.959
5 2.GRR
0 4. 000
& 0.008
4] 4,000
7 4 085
& 3.855
7 3.3%4
18 2,599
75 406,006
78 1210371
58 T11.BG7
54 13,201

# Ly KB

164

Popula=
tion

o W o -
A3 GO0 MO W]l LR Wl T
LB G e i W i el dn O

-t
5o

G

Popula-
tion
Dens ity

¢.78
F1.07
N, /4
33,43
28,71
K B
AR k4
A8,3%

491,35
1971.01
24745.048

?1.8%
16,6840
10.89

363,93

I2.04
108,97
03,24
18.40
162,86
44,94
103,41
Ve, 37
61.79
32.38
11,81
13,44
19.74
432 17
35.3%
10,57
1887 .47
T0AY 44
350.84
7,39
27.34

Area
(Sq. Ml.)

2.N8350
6. 52500
0. 18744
0. 44044
0.5187
3.787590
3.58125

Gy

it

S




o

Census
Tract

17,01
21,00
a1
B0
99,00

P&, 04

142,00
143,01
144,02
143.03
143,04
144,01
144,07
45,00
144,00
147,06

148,01

148.02

149.00

150,00
151.00
152.01

157,02

153,01

153,02
154,00
155.00
15m.00

- Sector

No.

51

A9
40
40
“&40)
40
40
397
39
3Y

1980 CENSUS TRACTS AND POPULAT ION-BY SECTCRS
Dallas~Fort Worth Intensive Study Area

Population

Pho
A7 R
15Y
2ah
Ba&8
&8451
Y243
4814
73Bé
23
1957
7147
L7345
43354
7413
1416
1277
3745
5384
5357
126
2563,
2620
46535
8830
273
4190

Census Sector

Tract

157,00
158,00
159,060
160.00
toi.0¢
t42, 499
143,640
Téad, 00
174,430
172,010
7301
173,02
174,600
175.00
174,01
177,00
178,04
1H1 04
181,05
181,06
181,07
181.08
181.09
181.1¢
131,11
181.12
181.13
181,14

No.

. Populaflon

3035
2474
A858
5061
A004°
&131
3892
147149
3376
2343
4559
5896
4706
2433
1224
11798
4725
1347
- 5897
3747
3945
4168
2764
3147
4959
9320
5079

4287




Census
Tract

181,15
182,01
182,02
183.00
184.01
184,67
184,03
187,60
01,04
492,400
463,08
404 00
405.00
507,940
1012,.81
1013, i1
1613 .00
1912.61
114,02
014,83
1015.00
101804
1019, 00
1035.00
1065.01
1045.02
104%.03
104%.04

~ Sector
No.

1980 CENSUS TRACTS AND POPULATION-BY SECTCRS

pallas-Fort Worth Intensive Study Area

Population

i

5875
7595
HAGH.
AEAT
A7

4449
1440
HI7Y
1183
1461

«

166

‘Census
Tract

TivaS 08
115,05
115,04
115,07
115,04

1509

1115.10
1130.00

S 131,06

1214.01
1214.04
121400
121608
1214.97
1700
TAF00
11RO
139,61
124907
1220.60
1271 .00
1AFE .00
123300
1772, 00
1275,00
29690
VAEEL 00
12728.00

Sector
‘NO. .

18
1A
18
18
18
18
18
18
18
13
18
18
18
18
15
18
18
18
18
i8
18
18
18
18
i8
18
18

. Population

ZAR
4594
47R%
4088
8990
129
10587
5510
13434
4081
5705
3248
2190
10520
2354
EF 2]

285
3874
a52¢
&%04
2600
1773
X484
RA23
35469
3979
2055
L2776

z:}{






