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IMPLEMENTATION STATEMENT

The findings of this study can be used by TxDOT to improve its procedures for estimating
various social, economic, and environmental effects from proposed elevated, depressed, and at-grade
freeways. The findings indicate that the grade level differences in various measures of social,
economic, and environmental activities or effects are statistically significant. The specific grade
level designs of the study freeway sections do affect business gross sales, land values and uses, social
services, degree of access, etc. enough for transportation planners and designing engineers to
carefully consider which freeway grade level is most feasible for the dominant abutting land use
being encountered. The findings of this study can be implemented immediately to be presented at

public hearings and prepare environmental impact statements.






DISCLAIMER

The contents of this report reflect the views of the authors who are responsible for the facts
and accuracy of the data presented within. The contents do not necessarily reflect the views or
policies of the Texas Department of Transportation or the Federal Highway Administration. This

report does not constitute a standard, specification, or regulation. Itis not intended for construction,

bidding, or permit purposes.
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INTRODUCTION

STUDY PROBLEM STATEMENT

The Texas Department of Transportation (TxDOT) is continually upgrading the existing
highway system in the state, especially in urban and suburban areas. This upgrading involves
improving existing highways or freeways on the existing route or on a new route paralleling the old
route or bypassing the central city. Such freeway improvements are made at varying grade levels,
i.e., at-grade, elevated grade and depressed grade, depending on the terrain, land use, and other
factors. The choice of grade level at a particular point may be an attempt to mitigate negative noise
and aesthetics impacts on a residential neighborhood. The current trend in design is toward elevated
and depressed sections to gain additional lanes. The elevated sections may be either earthen or
bridge in form. Many sections of each type of grade level have been built over the years since the
late 1950s. Many are over 20 years old. However, quite a few sections have been built during last
5 to 10 years, and some sections are either under construction or in the planning stages.

Even though many sections of elevated and depressed freeways have been built over the years
in the state, more and more questions are being raised by abutting or nearby residents and businesses
about the possible negative impacts of such freeways. Inrecent years, stiff resistance has been given
to the proposed elevated section of the Dallas North Central Expressway and more recently to the
proposed elevated or depressed section of U.S. Highway 287 in Wichita Falls. Also, the elevated
sections of U.S. Highway 183 now under construction in Austin have caused similar concerns.

Any highway improvement, regardiess of grade level, not only impacts users but also impacts
abutting and nearby property owners, businesses, and residents in some manner. Even the whole city
or community is impacted in some way during and after construction. Elevated and depressed
freeway designs raise particular questions concerning noise and air quality impacts, but vibration in
moving vehicles and in structures adjacent to the freeway and flooding of depressed freeways are
additional concerns. The recent flooding of a depressed section of I-10 in Houston dramatized the
latter problem. Soil erosion, at the point of drainage discharge, can cause a problem. Last, aesthetic

qualities of elevated and depressed sections are matters of concern.



Impacts that result from elevated and depressed freeway improvements can be classified into
three major types: (1) social, (2) economic, and (3) environmental. A partial list of the specific
impacts of each of the major types is given below. The social impacts are: population changes,
neighborhood accessibility, neighborhood cohesion, and community services. The economic impacts
are: relocation and mitigation costs, business sales, land uses and property values, tax revenues,
employment and income, and user costs. The environmental impacts are: aesthetics, drainage and
erosion, air quality, noise and vibration, and hazardous spills.

A preliminary search of the literature reveals very few case studies that have measured many
of the social, economic, and environmental impacts of depressed and elevated freeways, especially
those in Texas. Therefore, the highway decision-makers have very little relevant impact data to write
and support the environmental assessment statements and to present at public hearings for proposed

elevated and depressed sections of existing or proposed freeway.

STUDY OBJECTIVES

The general objective of the study is to determine the social, economic, and environmental
effects of elevated and depressed freeways in urban and suburban areas. The more specific

objectives of the study are as follows:

1. Determine the appropriate estimating procedures or models and mitigation measures
to be used in this study to estimate the social, economic, and environmental effects
of elevated and depressed freeways.

2. Estimate the social, economic, and environmental effects of several existing,
contracted, and proposed elevated and depressed freeway sections situated in urban
areas in Texas and recommend a final set of impact estimating procedures for use by

TxDOT.

SELECTION OF FREEWAY STUDY SECTIONS
At the beginning of this study, a survey was conducted of all of TxDOT's districts to locate
all elevated and depressed freeway sections at least 0.805 kilometers (one-half mile) long that were

planned, under construction, or recently constructed during the last 10 years. (Copies of the survey

2



forms appear in Appendix A.) Also, the survey asks for TxDOT to indicate the location (downtown
or suburban), abutting land use, and age (less than five years or more than five years) of each
qualifying freeway section. Later, a determination was made whether each freeway section was on
an existing highway route or a new location. These were considered primary characteristics to be
used in selecting the freeway study sections.

A total of 30 freeways (11 elevated and 19 depressed) was identified and reported by the
TxDOT districts. A total of 12 (six elevated and six depressed) was planned; three (one elevated and
two depressed) were under construction; and 15 (four elevated and 11 depressed) were recently
constructed. Each of the 30 candidate study sections was personally inspected by TTI researchers
accompanied by a TxDOT district official.

With the help of TxDOT's study panel members, a total of 11 freeway section sections was
selected for study. Of those selected, two (one elevated and one depressed) were planned; two (one
elevated and one depressed) were under construction; and seven (three elevateda and four depressed)
were built. Of the seven already built, three (two elevated and one depressed) were less than four

years old, and four (one elevated and three depressed) were over four years old.

LOCATION AND CHARACTERISTICS OF STUDY FREEWAY SECTIONS

Table 1 shows the selected study sections, type of grade level, location, abutting land use,
and age. As can be seen, an attempt was made to have a fairly good mix of study sections
representing different types of locations, stages of construction, and ages and land uses for each of
the study grade levels.

The 11 study sections are located in four Texas cities: one depressed section on U.S.
Highway 75 in Dallas; one depressed section on the Sam Houston Tollway in Hpuston; and four
sections in Lubbock. Two of these were located on I-27 (one elevated and one depressed), and two
are located on the planned East-West Freeway (U.S. 62/82), one elevated and one depressed. Figures
1-4 show the location of the study sections within Dallas, Houston, San Antonio, and Lubbock,
respectively. Tables 2 and 3 show other important characteristics of each study section by study

grade level. Some of these characteristics are used in evaluating the different impacts considered

under this study.



Table 1. Freeway Sections Selected for Study by Type of
Grade Level Design and Key Characteristics

4 Years

TYPE OF CITY & HIGHWAY | ROUTE SECTION ABUTTING
DESIGN/Number/ Type/Number LOCATION LOCATION | LAND USE
STATUS
Elevated Sections
No. 11-Planned Lubbock-U.S. 62/82 Existing Suburban Res/Com
No. 8-Built Under Lubbock-1-27 New Downtown Com/Ind
4 Years
Depressed Sections
No. 10-Planned Lubbock-U.S. 82 Existing Downtown Com/Pub/Re
$
No. 7-Under Dallas-U.S. 75 Existing Downtown Com/Res
Construction & Suburban
No. 9-Built Under Lubbock-1-27 New Suburban Res/Com
4 Years
No. 5-Built Under 4 San Antonio-U.S. 281 | Existing Suburban Vacant/
Years Res/Com
No. 1-Built Over San Antonio-1-35 Existing Downtown Res/Com
4 Years'
No. 6-Built Over Houston-Beltway 8 New Suburban Res/Com
4 Years
Combination
Elevated & Depressed
Sections
No. 2-Built Under San Antonio-I-35 Existing Downtown Res/Com
4 Years
No. 3-Built Under San Antonio-I-10 Existing Downtown Res/Com
4 Years
No. 4-Built Over San Antonio-1-10/35 Existing Downtown Com/Ind

'No basic grade level change in this section, but adjacent to a new elevated/depressed section

having feeder ramps extending into this section.
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Table 2. Study Freeway Sections by Age, Grade Level Before, Length, Grade Level Depth, Right-of-Way Width, Type of Mainlane Access, and ADT

GRADE LEVEL RIGHT-OF-WAY TYPE OF ACCESS ADT
HEIGHT/DEPTH WIDTH TO MAINLANES

STUDY NO./ TYPE OF AGE GRADE LENGTH m(ft) m(ft)

GRADE LEVEL AFTER AFTER | LEVEL AFTER

CONSTRUCTION {yrs) BEFORE km(mi) BEFORE AFTER BEFORE AFTER BEFORE | AFTER BEFORE AFTER
l Elevated/Combination

Elevated & Depressed

No. 2 I-35-San Antonio 1 depressed 2.01(1.25) -4.6(-15) +6.1(+20) 54.0(210) 70.7(232) full limited 75,600 188,300

No. 3 [-10- San Antonio 3 depressed 2.96(1.84) 0(0) +6.1{+20) 65.5(21%) 74.7(245) limited limited 94,100 198,500

No. 4 1-10/35- San Antonio 6 elevated/ 2.28(1.42) +6.1(+20) +6.1{(+20) 61.0(200) 76.2(250) timited timited 79,800 186,500

depressed

No. 8 1-27- Lubbock 3 at-grade 3.02(1.88) 0(0) 5.5(+18) 38,1125 121.9(400) | fuil limited 42,352 77,350

No. 10 U.S. 62/82-Lubbock 0 at-grade 2.32(1.44) ({0) +6.4(+21) 53.6(176) 97.5(320) full limited 22,493 52,533

Depressed

No. 6 Sam Houston 6 at-grade 2.09(1.30) 00y 32017 "1.4{300) 91.4(300) full limited 84,000 168,000

Beltway-Houston

No. 7 U.S. 75-Dallas 0 at-grade 6.47(4.02) ()] -6.7(-22) 67.1(220) 85.3(280) limited limited 155,000 217,700

No. 9 1-27- Lubbock 3 at-grade 4.84(3.01) ()] -5.2(-17) 38.1(12%) 121.9(400) | full limited 42,356 77,350

No. 11 .U.S. 62/82-Lubbock | 0 at-grade 2.56(4.12) 0(0) -6.7(-22) 53.7(176) 102.1(335) | full limited 22,656 34,483
ll No. 1 I-35- San Antonio 10 depressed 2.22(1.38) -4.6(-15) -4.6(-15) 91.4(300) 91.4(300) limited limited 50,000 150,000

No. 5 U.S. 281- San 5 at-grade 2.85(1.77) 0(0) -6.4(-21) 91.4(300) 91.4(300) full limited 12,700 94,000

Antonio
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Table 3. Study Freeway Sections by Number of Structures, Crossing Streets, Mainlanes, On Ramps, and Off Ramps

STRUCTURES CROSSING STREETS MAINLANES ON RAMPS OFF RAMPS
(NUMBER) (NUMBER) (NUMBER} (NUMBER) (NUMBER)
STUDY NO./ TYPE OF GRADE
LEVEL AFTER BEFORE AFTER BEFORE AFTER BEFORE AFTER BEFORE AFTER BEFORE AFTER
LCONSTRIICTION 1 | I
Elevated/Combination Elevated
& Depressed
No. 2 I- 35-San Antonio 11 12 11 11 4 10 4 8 6 8
No. 3 [-10-San Antonio 9 11 6 6 4 10 3 6 5 6
" No. 4 1-10/35-San Antonio 6 8 8 8 6 10 4 6 4 3
“ No. 8 [-27-Lubbock 2 6 21 6 4 6 0 4 0 3
“ No. 10 U.S, 62/82-Lubbock 2 4 5 3 4 6 0 3 0 3
Depressed
No. 6 Sam Houston Beltway- 0 3 7 3 4 6 0 2 0 2
Houston
No. 7 U.S. 75-Dallas 13 14 13 13 4 8 16 5 16 5
] No. 9 1-27-Lubbock 4] 7 11 4 4 6 0 2 1] 2
No. 11 U.S. 62/82-Lubbock 4 21 22 15 4 6 0 8 0 8
i
P No. 1 1-35-San Antonio 9 9 7 7 6 6 3 3 3 3
No. 5 U.S, 281-San Antonio 1 2 2 2 4 6 0 3 0 3




TYPICAL CROSS-SECTIONAL DESIGN OF STUDY FREEWAY SECTIONS

Figures 5-12 show the typical cross-sectional designs of the study freeway sections and
photographs of the same. There are some variations in cross-sectional design through each study
section, depending on the specific location. For instance, only one of the cross-sections shows the

on and off ramp designs or the variation in the number of mainlanes or frontage road lanes

throughout the study section.

GENERAL METHODOLOGY AND DATA SOURCES

The general methodology planned for this study was to conduct a “before and after”
construction period comparative analysis across time supplemented with a cross-sectional analysis
at one point-in-time. The eight completed freeway study sections lend themselves easily to both
analyses. The three others can be used to provide current before and/or during construction period
data to supplement these analyses. For instance, the two study sections still under construction, at
time of selection, can be used to study some of the construction effects of each grade level. The two
planned study sections can be used to estimate anticipatory effects by grade level.

The before and after analysis can compare the elevated freeway sections with depressed
freeway sections to ascertain any significant differences in various types of impact elements, i.e., air
pollution, noise pollution, business activity, neighborhood cohesion, etc. The one point-in-time
analysis can compare current level unit values of each impact element to determine significant
- differences between elevated and depressed freeway grade levels. For either of these analytical
approaches, you can compare elevated study sections with depressed study sections and also compare
these two grade levels with adjacent or nearby at-grade level sections. The at-grade sections, when
available, can serve as a control or base section.

Sources of data used in the study ranged from a review of the literature to “on-site” data
collection. The prior studies found in the literature, as well as data obtained from a national survey

of state transportation agencies, helped to determine the different methodologies used in the study.
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U.S. 75 Section # 7, Dallas

Sam Houston Tollway Section # 6

Figure 6. Photograph of Typical Cross-sectional Design of Depressed Study Sections
on U.S. 75 in Dallas, Texas, and Sam Houston Tollway in Houston, Texas
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Depressed Section # 9

Figure 9. Photograph of Typical Cross-sectional Design of the Elevated and
Depressed Study Sections on I-27 in Lubbock, Texas
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U.S. 281 Section #5

Figure 12. Photograph of Typical Cross-sectional Design of the Combination
Elevated/Depressed Study Sections on I-10 and I-35 and Depressed Section
on U.S. 281 in San Antonio, Texas
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The data obtained to estimate the effects of the different impact elements came from the

literature, national survey, United States Census Bureau, Texas State Comptroller and Employment

Commission, TxDOT, Environmental Impact Statements (EIS) of each of the study sections, city

criss-cross directories, site surveys of businesses and residents, traffic volumes and composition, air

and noise levels, and drainage, erosion, and other environmental conditions.

REPORTS OF FINDINGS

Since this study involves the study of many different impact elements, the findings are

presented in several reports by type of impact. The reports are as follows:

Research Report 1327-1:

Social and Economic Effects of Elevated and Depressed Freeways in Texas
Research Report 1327-2:

Land Value and Use bifects of Elevated and Depressed Freeways in Texas
Research Report 1327-3:

Noise Pollution Effects of Elevated and Depressed Freeways in Texas
Research Report 1327-4:

Air Pollution Effects of Elevated and Depressed Freeways in Texas
Research Report 1327-5:

Drainage, Erosion, Hazardous Spill, Vibration and Aesthetic Effects of Elevated and
Depressed Freeways in Texas

Research Report 1327-6F:

Social, Economic, and Environmental Effects of Elevated and Depressed Freeways

in Texas

This report (Research Report 1327-1) contains a summary of the findings from an extensive

literature survey and a national survey of state transportation agencies. Also, this report contains the

findings on the effects of elevated and depressed freeways on abutting or nearby businesses and

residents, local tax revenues, employment and income, relocation of businesses and residents, and

freeway user costs.
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DESCRIPTION OF STUDY CITIES, FREEWAY SECTIONS, AND ADJACENT AREAS
The areas adjacent to or near the study and control sections of the study freeways in each city,
as referred to in Table 1 and also shown in Figures 1-4, form what are called study areas and are
shown in Figures 13-17. The limits of the study and control section grade levels are also shown.
A socio-economic assessment of each study area and the city within which it is located is
presented below and is based on U.S. Census Bureau Data. Also presented is the description of land

use in each study area, primarily of the properties abutting the study freeway.

Houston Study Area
Figure 13 shows the study area encompassing Study Section 2, a depressed section of the
Sam Houston Tollway Study and its control sections. Also shown are the limits of each freeway

grade level represented by the study and control sections.

Description of Study and Control Freeway Sections

The tollway in the study area is elevated from I-10 to approximately Kimberly Lane where
the structure becomes fully depressed sections and continues to Traviata Avenue and then again
becomes an elevated structure rising to cross Rumel Creek and Buffalo Bayou. After crossing the
creek and bayou, the freeway becomes at-grade to the study terminus at Westheimer. The study

section is the depressed portion, and the control sections are the at-grade and elevated portions.

Socio-Economic Assessment

The city of Houston has one of the largest ports in the world and is considered the world’s
“Energy Capital.” Houston has developed as a center for the oil and petrochemical industries due to
its central location and proximity to the country’s oil and natural gas fields. Houston is also known

as “Space City” for the three decades of space and lunar expeditions from Johnson Space Center.
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The population of Houston has increased by 2.2% between 1980 and 1990 and now has
approximately 1.5 million people, increasing 15% since 1986. It is a diverse city, composed of 41%
White, 27% Black, 28% Hispanic, and 4% Asian and American Indian. Hispanics represent well
over one-fourth (32.0%) of the city’s total population. Houston has attracted people from all over
the world and is represented by more than 50 ethnic and heritage organizations. Ancestral diversity
is exemplified by the 60+ foreign languages and over 100 countries of origin identified among
students in the Houston Independent School District. The population for the city of Houston
experienced a 2.2% increase from 1980 to 1990. During the same period, the study area recorded
an increase in population of 16%, and a 6% increase in population density. There were no significant
increases in the city’s or the study area’s average persons per household. The racial composition of
the study area recorded substantial population increases in both the African-American and Hispanic
groups of 75% and 63%, respectively. However, city-wide numbers reflect a less than 1% change
in the popu!ation of African-Ameiicans, and only an incrcase of 36% in Hispanics. However, the
study area experienced a dramatic decrease of 47% in the group White/Other, compared to a smaller
22% decrease citywide.

In 1980, the city had a vacancy rate of 11%, and by 1990 that figure had grown to 15%, an
increase of 27% over the 10-year period. The study area also had a vacancy rate of 11% for 1980

but only increased 21% to a vacancy rate of 14% by 1990.

Land Use

A total of 7.3 million square feet of leasable office space was built outside downtown
Houston’s Central Business District during the 1960s. This constituted almost 75% of total office
space constructed during that decade. Industrial uses are generally located along the ship channel,
spreading eastward adjacent to rail lines that radiated from the Port of Houston. During the 1970s,
there was rapid residential construction activity followed by annexation in the north, west, and far
southwest that accounted for a large increase in single-family land use acreage during the boom. The
largest land use in the city is single-family residential and accounts for 20.5% of Houston’s area.
Multifamily replacement of older single-family housing took place inside Loop 610. Many
multifamily complexes were built on outlying areas of lower land costs but with convenient access

to a freeway. Development in the 1990s has been targeted for higher income tenants and is three-
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story rather than two-story construction. Density ranges from 20 to 35 units per acre with common
areas offering recreation. High-rise condominiums are generally located on the periphery of affluent
residential areas such as the Medical Center, Galleria, and Memorial areas. Despite the trend toward
decentralization of the city’s population, the areas with the highest employment concentrations tend
to have intense development.

Today, Houston’s land use pattern reveals a Central Business District encircled by freeways
that also radiate from this downtown loop. Two highway loops (I-610 and Beltway 8) as well as a
proposed third loop (Grand Parkway) encircle the Houston area. Outside the downtown loop, the
Inner Loop (Loop 610) surrounds the oldest most intensively developed area, Houston’s inner-city.
New development and revitalization are occurring in many areas inside the Inner Loop. The Outer
Loop (Beltway 8) and even larger loop of the proposed Grand Parkway are opening up undeveloped
land in the outer regions of the city. Throughout Houston, intersecting thoroughtares and freeways
have providec strategic locations for other commercial establisuments, shopping malls, and business
centers.

The study area is primarily a mix of single-family and multifamily residential and
commercial land uses. Buffalo Bayou runs through the study area, and the property north and south
of the bayou are in flood plains and not developed. This property is owned by public agencies and
is not included as taxable. Of note also is that the northern boundary of the study area is a major
interchange unlike any other in the overall study. The meeting of1-10 and the Sam Houston Tollway
(Beltway 8) is comprised of a multilevel interchange with on-off and toll ramps of four levels.
Nearest the interchange of Sam Houston Tollway and I-10, a large shopping mall, a chain hotel, and
other commercial uses occupy the southeast quadrant. The southwest quadrant has townhouses
extending approximately 1.6 km (1 mile). Thereafter, both sides of the tollway are a mix of single-
family, multifamily, and commercial land uses. Roughly one-half of the abutting properties in the
study area are abutting the depressed section, one-fourth abutting the elevated section, and one-fourth
abutting the at-grade section. Residential land uses account for 80% of the properties, and

approximately 19% are commercial properties. The vacant, industrial, and institutional uses

combined make up roughly 1% of the total properties.
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San Antonio Study Areas

As shown in Figures 14 and 15, two study areas encompass the freeway study and control
areas in San Antonio. One is composed of Study Sections 1-4 located on I-10 and/or I-35 in the
downtown area and is called the “Y” area (Figure 11). The other study area is composed of Study
Section 5 located on U.S. 281 at the intersection of Loop 1604 in a suburban area of northern San
Antonio (Figure 12). The specific location of the different grade levels of the study and control

sections are shown in each of the study areas.

Description of Study and Control Freeway Sections

In the downtown “Y” study area, the northeastern stem beginning at the intersection of [-10
and [-35, the freeway is double-decked until it reaches Broadway Blvd. and then becomes primarily
depressed until it reaches Walters Street. The double-decked portion is Study Section 2, and the
depressed section is Section 1. The nortiswestern stem of the “Y™ is [-10 where Study Scction 3 is
located. Beginning at the intersection of I-10 and I-35 and continuing to Frio Street is primarily at-
grade. From Frio Street to Kings Highway, the freeway is principally elevated or double-decked,
although a small segment is at-grade. The south stem of the “Y,” which is I-10 and I-35 combined,
contains Study Section 4. Starting at the intersection of the two freeways and continuing to Laredo
Street, the segment is primarily elevated or double-decked.

In the other study area (U.S. 281), the study freeway is primarily at-grade between Bitters
Road and Thousand Oaks. The freeway is elevated at Thousand Oaks and then becomes depressed

to just beyond the intersection of Loop 1604. The depressed section is Study Section 5.

Socio-Economic Assessment

San Antonio is located in the southern portion of the state, roughly 240 km (150 miles) from
the Mexican border; the influence of Hispanic culture is a strong contributor to the city’s character.
Of the city’s total population, more than half possess Spanish surnames or are Spanish speaking.
The city is known for its abundance of military bases, including Kelly, Randolph, Lackland, Brooks,
Ft. Sam Houston, and Camp Bullis, which are major contributors to the local economy. In the last
two decades, the city’s population has increased 37.5% to 800,000 compared to the county’s increase

0f 3.2%. The growth is consistent with the national trend that indicates population increases in the
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south and western United States. The state of Texas is noted as one of the five fastest growing states
in the Union. These increases have intensified the number of automobiles on the road. The San
Antonio area is served by several radial freeways and two circumferential loops.

In 1980, the suburban study area was so sparsely populated it had a population density of less
than one person per square mile. By 1990, the population density in the suburban study area had
grown to 745 persons per square mile, and city officials estimate this figure has continued to increase
dramatically since the 1990 data were reported. The population increased by 76% in the suburban
study area while the increases in the urban study area and city baseline were 16% each. The city
experienced a decrease from 3 to 2.8 in the average persons per household category, while the urban
study area remained constant at roughly 2.4 persons per household in 1980 and 1990. The 1990
suburban study area persons per household figure was also lower than the city’s at 2.5 persons per
household.

San Antonic ¢xperienced decreases iit two of the three racial categories. From 1980 w0 1990,
the categories African-Americans and White/Other decreased as a percentage of the entire population
by almost 7% and 4%, respectively, while the Hispanic racial group experienced an increase in their
proportion of the population of 3%. Despite the decreases noted in percentage terms, the number
in each ethnic group increased in the urban study area. For instance, 1980 census tracts of the urban
study area show that the groups White/Other and African-Americans had less than 400 people, but
by 1990 the African-American population had grown to over 5,000 individuals, and those classified
as White/Other had increased to nearly 7,000. The Hispanic racial group registered the greatest
increase from roughly 11,000 in the urban area in 1980 to over 50,000 by 1990. In the suburban U.S.
281 study area, no ethnic groups were identified in the 1980 census; however, by 1990, the group
White/Other had a population of over 27,500; Hispanics numbered 6,310, and African-Americans
equaled 507.

The vacancy rates for the city were 7% in 1980 but increased to over 10% by 1990. The
urban study area experienced a similar increase from 11% to 14%, while the suburban study area
experienced a dramatic decrease of 40% to approximately 7% in 1990. This decrease can most likely

be attributed to the building of new housing in the suburban study area.
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Land Use

‘The downtown “Y™ or I-10/1-35 study area, as shown in Figure 14, contains an established
commercial, industrial, and residential core area. Included in the area are breweries, multistory
banks, amedical complex, churches, a large apartment complex, and commercial offices. Recreation
in the area is focused on the city parks and other public spaces. Columbus Park has been renovated
and is well used by many of the adjacent neighborhood residents. There are also some recently
landscaped areas along San Pedro Creek. Major streets in the area from east to west are the north-
south arterials of Broadway, McCullough, Main, San Pedro, Flores, and Zarzamora. The major east-
west arterials are Houston, Commerce, Buena Vista, Martin, and Fredericksburg Road running in
a northwesterly-southeasterly direction. The streets and freeways reflect aged construction. They
tend to be narrower and lack a grid system that is considered more desirable in an urban area.
Recreation in the area of the transportation corridor is limited mainly to city parks. Columbus Park
is centered around Boccie Courts housing complex and St. Francisco Di Paola Church. This cuurch
was the religious and social center of San Antonio’s Italian community. The park has been rebuilt
and enhanced and is well used by many of the adjacent neighborhood residents. There are also some
areas along San Pedro Creek that have been recently landscaped.

The study section is characterized by a mix of land uses. The southernmost land on the west
side of the freeway, in the vicinity of South Laredo, is somewhat under-developed compared to other
portions of the study area. The east side is a mix of stockyards, small retail, and light manufacturing.
Moving north, the development on the west side intensifies with motels, multifamily and single-
family housing, commercial, and institutional uses. Although many structures show signs of age and
are not well maintained, the west side of [-35/I-10 has an area of newly constructed single-family
housing. From I-10 and Fredericksburg Road to the I-10 / I-35 interchange, there are mainly
machinery manufacturers and wholesale distribution centers. Although alarge area has been cleared
for future development, the section of I-35 between its interchanges with I-10 on the west and
Broadway on the east is primarily residential.

The housing in the areas adjacent to these transportation corridors is varied. Along I-35,
between its interchange with [-37 and U.S. 281 and the I-10 connection to the south, are older homes

that at one time were spacious single-family dwellings. Many of these have now been subdivided
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into multifamily units and rented out as apartments. Along I-10, north of its jointly designated
section with I-35, some of the single-family residences have been well maintained.

The U.S. 281 freeway area (Figure 15) was sparsely developed prior to the construction of
the freeway. Previously, the four-lane divided urban highway had at-grade crossings and was known
as the McAllister Freeway. The area had pockets of typical suburban single-family homes. Several
churches were within one or two blocks of the freeway. The area began to undergo rapid change as
this research neared its conclusion. Vacant parcels began to be developed into commercial tracts.
The principal arteries around U.S. 281 are Blanco, Bitters, Heimer, Redland Road, and Bulverde
Avenue. On the west side of U.S. 281 from Bitters Road to Loop 1604 through the towns of Hill

Country Village and Hollywood Park are several commercial and residential dwellings.

Lubbock Study Areas
Figure 16 shows tlie study areas of [-27 aad the proposed East-West (U.S. 62/82) Freeway

in Lubbock. Also shown are limits of the different grade levels of each freeway’s study and control

sections.

Description of Study and Control Freeway Sections

As shown in Figure 16, the review of the 1-27 freeway begins at Loop 289 North and extends
south to 114th Street. From the northern limit at Loop 289, the structure is elevated to 38th Street.
From 38th Street to slightly south of 66th Street, the freeway is depressed. After crossing over Loop
289 South, the structure comes to grade and is at-grade to 114th Street. A short section of Loop 289
west was included to strengthen the assessment of at-grade parcels.

Because the right-of-way for U.S. 62/82 is currently being purchased, the route of the future
freeway will be described (Figure 16). The southwestern extent of the study area is defined by the
Lubbock city limit, which is roughly at Milwaukee Avenue. The freeway will continue in a
northeasterly direction paralleling U.S. 62/82, alternately named Brownfield Road. The freeway will
cross the downtown area along 4th Street; the research for this study ends at the western edge of
MacKenzie State Park. The freeway will be at-grade between Milwaukee Avenue and Delmont
Avenue. Between Delmont Avenue and Oxford Avenue, the freeway will be primarily lelevated.

Between Oxford Avenue and 1-27, the freeway will be depressed.
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Socio-Economic Assessment

Lubbock is located in the center of a semi-arid geographic region known as the Southern
High Plains of the Texas Panhandle. Lubbock’s terrain is relatively flat with very little natural slope.
The only exception is the Yellowhouse Canyon, which contains a tributary of the Brazos River. A
number of dry lakes dot the land surface, serving as natural drainage and storage areas.

Lubbock has been known for many years as the Hub City of the South Plains since it is the
major distribution center for the region. The city is surrounded by vast amounts of rich agricultural
land. Agricultural products and related industries contribute a large portion of the city’s economic
base.

The existing traffic distribution system within Lubbock consists of primarily a north-south,
east-west grid pattern with major thoroughfares located at one-mile intervals. Three major U.S.
highways serve the city: U.S. 62 and U.S. 82, running east and west; U.S. 84 traveling northwest
to scutheast; and I-27, with «. north-south alignment. The Central Business District in Lubbock has
been slowly changing from aretail district to a center for financial institutions, governmental offices,
and professional office space. There are currently no high-speed, large-volume transportation
facilities serving the Central Business District from the east or west. City officials considered the
absence of such a facility as a deterrent for downtown redevelopment, since safe and efficient access
to and from the Central Business District is essential to continuing vitality and growth. The
reconstruction and upgrading of U.S. 62/82 into a major freeway is planned to address this
deficiency. Approximately 12% of the Lubbock work force is employed in the Central Business
District, while present commercial and residential growth trends are to the south and southwest. As
these suburban areas continue to grow, [-27 will become increasingly important for travel to and
from the core urban area. 1-27 has reduced travel time for trips between the Central Business District
and outlying areas of the city.

Two freeway sections are included in this study for Lubbock, 1-27 and the proposed U.S.
62/82. The I-27 corridor became operational in 1992, but the planned East-West Freeway (U.S.
62/82) will not become operational until 2003 or later. Right-of-way acquisition purchase is
currently underway. When this study was initiated, it was anticipated that the U.S. 62 / 82 (East-

West) freeway would be in construction by the end of this study. However, the construction has not
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proceeded as rapidly as expected. The data presented in this section regarding Lubbock should be
viewed from that perspective.

Many of the census tracts for the two Lubbock study areas have much in common. Thus, the
study area reference is for both freeways. In Lubbock, the city population increased by 6.5%, while
the average persons per household decreased from 2.7 to 2.6 persons per household. In contrast, the
study area, experienced a 9% decrease in population and a decrease in average persons per household
of3.31in 1980 to 3.1 in 1990. The study area also experienced an increase of 11% in vacancy rates
during the period 1980 to 1990, compared to the nearly 18% increase for the city as a whole.
Lubbock as a whole experienced increases in two of the three racial categories: Hispanics (16 %)
and African-Americans (3%). The group White/Other increased in raw numbers by almost 1,700,
but as a percentage of the entire city population, this group decreased by almost 6%. However, the
racial mix in the study area did not follow the city pattern: African-Americans decreased by 75%,

Hispani.s increased (26%) as cid White/Other (9.5%).

Land Use

Land use within the I-27 corridor is now urban in character. Statistics indicate a continual
overall decrease in residential habitation and a transition to commercial development within the
corridor. This corridor also includes industrial uses. In fact, most motor freight terminals in
Lubbock are located within .8 kin (one-half mile) of the proposed corridor. These freight terminals
along with other industrial uses parallel both sides of I-27 near its northern termus with Loop 289
North. Continuing south, public use and park areas border the freeway to slightly south of Parkway
Drive. A small single-family residential neighborhood is contiguous to the west side of the freeway
and adjacent to the Parkway; while public space is designated south of the Parkway on the east.
Continuing south, industrial and commercial properties border both sides of the freeway to
approximately 46th Street, although a small residential area interrupts that flow on the east side at
approximately 35th Street. From that point to U.S. 84 and U.S. 87, the predominant land use is
residential. Commercial and industrial uses begin and continue to south of Loop 289 South.
Residential and commercial properties make up the study corridor to 114th Street.

Property adjacent to the U.S. 62/82 East-West Freeway corridor is primarily commercial and

industrial, with single-family residential neighborhoods behind the commercial and industrial
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frontage, from its southern boundary to 18th Street. The corridor passes through Texas Tech

University, crossing downtown at 4th Street, and ending at Parkway Drive.

Dallas Study Area

Figure 13 shows the study area encompassing the U.S. 75 (Central Expressway) freeway
Study Section 7 and adjacent control sections. Also shown are the limits of each freeway grade level

represented by the study and control sections.

Description of Study and Control Freeway Sections

The study area is bounded on the south by the intersection of U.S. 75 and Spur 366; from this
point to just prior to Haskell, the structure is elevated. The freeway will descend under Haskell
Street and remain depressed to Southwestern Blvd. From Southwestern Blvd. to the northern
terminus a! I-635, the structure is principally at-grade but rises on approach to maujor streets and is

elevated over cross-streets.

Socio-Economic Assessment

This study examines the area adjacent to the reconstruction of U.S. 75 (North Central
Expressway) from downtown to I-635 (Lyndon B. Johnson Freeway) in Dallas, Texas. The project
corridor is approximately 14.7 km (9.2 miles) long and extends from just north of the Dallas Central
Business District (CBD) through Highland Park and University Park to just south of Richardson.
This corridor varies from those previously examined in that it is in the midst of reconstruction.
Completion is anticipated in the year 2000.

The existing North Central Expressway project corridor is in a period of emerging trends and
economic activity. During the last several years, the Expressway’s residential areas have been under
transitional pressures. Redevelopment pressure from high-rise offices, retail centers, and large scale
regional activity centers has caused some significant changes along the corridor.

The population growth within the Expressway Corridor is not expected to keep pace with the
city of Dallas. The cities of Richardson and Plano have been the fastest growing areas in the study
area with respect to population. In summary, population trends within the project area are expected

to remain stabilized with low nominal annual increases. It should also be noted that the cities of
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Dallas, Highland Park, University Park, Richardson, and Plano represent over 35% of the population
in the urban area which includes all of Dallas and Tarrant counties as well as portions of Denton,
Collin, Rockwell, Kaufman, Ellis, Johnson, and Parker counties.

Between 1980 and 1990, the population for the city of Dallas increased by 10% and the
average persons per household remained constant at a ratio of 2.5. The population and average
persons per household for the North Central Expressway study area increased by 18% and 3%,
respectively, which is more than the city as a whole. Further, there was a significant increase of 32%
in the study area’s population density. Dallas experienced a 34% increase in vacancy rates from 7%
in 1980to 11% in 1990. Conversely, the vacancy rates in the study area decreased 15 %, from 13%
to 11% during the same period. Unlike Houston, the city of Dallas and its study area experienced
little change in the population of African-Americans. In actuality, the city baseline remained
essentially stable, decreasing by 1%. The Hispanic population increased in the city by 41% and in
the study area by 38%, while the White/Other racial category cecreased by 17% and 14% for the city
and study area, respectively.

The average range of median household annual income along the North Central Expressway
Corridor is between $10,000 and $50,000. Inthe southern project area around Roseland Homes, the
median household income is less than $10,000 a year, while in the Park Cities and “M Streets,” the
annual income ranges between $30,000 and $50,000+. North of Northwest Highway, annual median
household income ranges from $10,000 to $50,000+, with the higher income household typically on

the west side of the Expressway.

Land Use

Land use along the project corridor varies from light industrial in the northern end to
residential, retail/commercial, and park facilities spread along the length of the corridor. The
industrial sites along the corridor are found at the northern end of the corridor by Forest Lane and
the Lyndon B. Johnson Freeway. Although the corridor lies within a highly developed retail,
commercial, and residential area of Dallas County, adjacent areas also include significant
recreational and institutional use.

The commercial sites include auto-oriented retail, shopping centers, single office buildings

and office parks, and several hotels/motels. The frontage of the North Central Expressway has
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almost 12 million square feet of office space existing or under construction and 2.5 million square
feet of existing retail space. The project area north of Mockingbird Lane has the most recently
developed portions of the corridor, and this area reflects a decidedly different land use mix than the
southern area. The primary structures along the expressway in this area are high-rise office towers
and large commercial and retail structures such as the Northpark Mall at the intersection of
Northwest Highway and North Central Expressway. Set back from the fronting structures are large
multifamily apartments and condominiums.

Dense residential areas, both single-family and multifamily, are directly adjacent to the right-
of-way near downtown and University Park. Also north of Northwest Highway, there are pockets
of multifamily housing along the right-of-way. The corridor passes through neighborhoods of
townhouses and apartments in East Dallas and Vickery, reaching densities of over 7,500 people per
square mile. Highland Park and University Park are known as “Park Cities.” They are
predominantly icsidential with relatively small populations. The Park Cities are located
predominantly on the west side of the North Central Expressway between Knox Street and
Northwest Highway. The smaller cities of Highland Park and University Park are considered to be
“prestigious” neighborhoods. University Park includes Southern Methodist University and the
surrounding residential area.

The areas to the west of North Central Expressway from Fitzhugh to Northwest Highway

contain some of the most sought after residential areas in Dallas.
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LITERATURE REVIEW AND NATIONAL SURVEY FINDINGS

LITERATURE REVIEW FINDINGS

Many sections of elevated and depressed freeways have been built for many years now, and
we would expect that the economic and social changes that might be expected during and after
construction have been well studied. However, an interesting issue is the evidence of the potential
economic effects of these freeway sections on the nearby/abutting residents, businesses, properties
is very limited. An exhaustive literature review revealed only few studies [1.2.3,4,5,6,7.8,9,14].
Some of these studies were conducted almost three decades ago with respect to freeway effects.
Further, a few studies study the effects of elevated heavy rail transit stations [10,11,12]. However,
most of these earlier studies share a common factor in that they examine only one economic aspect—
the effect of elevated/depressed freeways on property values and/or land use. Some of the references
cited include environniental impact statements which also evaluate some other socioeconomic etfects
of alignment variations of the freeway.

Thiel (1962) discussed some of the effects on relocation of residents and businesses,
employment conditions, effect on public services among other factors, and presented cogent reasons
as to why we may expect to observe some of these effects [13]. Residents’ attitudes and opinions
towards the highway facility were suggested as an important indication of the social impact that the
highway has on the community. This is also discussed by Buffington et al. [14]. While it may
suggest that some of these changes are the direct result of the highway, these effects have multiple
causes and can be traced to the highway itself only in part. This is an important factor to keep in
mind during the analysis of such impacts. Some studies address the socioeconomic impacts of
highway alternatives which include elevated or depressed configurations as has been mentioned
above. Since the available literature on the differing effects of elevated versus depressed freeways
is very sparse, the following strategy will be adopted. First, the results of the earlier studies and
impact statements will be summarized, to the extent that those results have a bearing on the choice
of elevated, depressed, and/or at-grade highway configuration from a socioeconomic standpoint.
Second, an attempt will be made to trace out the criteria from other highway improvement/widening

studies as well as the anticipated effects and the methodologies used to assess the same.
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Summary of Findings on Economic Impacts from Previous Studies

The environmental impact statements are ambiguous as regards to the economic impacts of
alternative highway configurations and abstract from methodological details. An example will
substantiate the comment made above. For example, some of these environmental impact statements
furnish the readers with residential, business displacement, and land use information due to the
highway facility. In terms of costs, some note that the elevated concept would be more expensive
than the depressed alternative. These studies are aware of the differing effects of alternative highway
configurations; however, only overall economic impacts of the construction of the highway facility
are presented. It is further noted that the results would vary depending on the alignment
configuration. The only economic aspect for which the differing impacts of elevated/depressed
freeways are discussed is joint use development of land. However, Buffington’s study provides
some concrete evidence on economic effects of elevated versus depressed alternatives [9]. The
results of his study are summarized briefly below (excluding land use and property value effects?)
in Table 4. These results used in conjunction with the results of the highway widening studies will
provide guidance in the analyses of the impacts in this report. The depressed alternative was found

to be inferior to all elevated alternatives on all counts mentioned in Table 4. Social effects were not

addressed in this report.

?This aspect receives a thorough treatment in another report.
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Table 4. Depressed Versus Elevated Highway Alternatives:

Summary of Findings on Economic Impacts

Impact Category

Effect

Business Impacts

1. Abutting businesses’ gross sales for depressed alternative were negatively
impacted during construction compared to elevated and other highway alternatives,
and especially large effects on traffic serving businesses.

2. A negative gross sales impact on abutting businesses after construction for
traffic serving and other businesses for the depressed alternative.

3. Individual highway configuration effects for impact on wholesale and
manufacturing firms are not presented.

Tax Revenue Impacts

1. Both depressed and elevated configurations have a negative impact on taxable
sales during the construction period, but depressed configuration had a more
negative impact than the elevated.

User Costs

1. Depressed alternative had lower benefit-cost ratios compared to all elevated
alternatives.

Relocation Costs

I relocation costs.

[. Do not clearly separate out individual highway configuration effects on

Employment and Income

. The depressed alternative would generate the lowest amount of business
employment in comparison to elevated and other alternatives.

2. Depressed alternative would generate the lowest employment impact resulting
from commercial/industrial building construction expenditures.

Summary of Findings on Social Impacts From Previous Studies

The references here consist of environmental impact statements and results from opinion -

based surveys. It is noted that a depressed or at-grade configuration of the highway would affect

neighborhood accessibility conditions to the extent that certain local streets would be terminated at

the freeway. This would minimize through traffic and provide an opportunity for neighborhood

preservation. An elevated configuration would essentially retain existing access patterns [S].

Considerable research has been done over the last few decades on economic and social impacts of

highway projects in general. These impacts could be adapted to assess the effects of elevated versus

depressed freeways, but very little guidance is available in that form at the present time as is evident

from the discussion so far. Economic effects discussed in this review fall into the following

categories:
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- impact on businesses,

— impact on relocation,

—_ impact on tax revenues,

— impact on employment and income, and

— impact on user costs.

Social effects discussed in this review include population changes, neighborhood accessibility,
neighborhood cohesion, community services, and residents’ attitudes and opinions. For each ofthese
categories, the following will be addressed: its relationship to highway infrastructure, nature of the
effect, general character of the criteria and the techniques, and methodological aspects used to
analyze the effect. Two types of impacts have been identified in the literature, short and long range.
Short range impacts, such as business displacements, have been and will continue to be a key issue
for higl.way officials and planncrs in comparison to long range impacts [ 15]. More specifically, two
types of impacts need to be examined: 1) those which occurred during the construction, and 2) those

which occurred after the construction was completed.

Economic Effects
Impact on Businesses

The impacts of highway improvement projects on businesses can be substantial. They can
result in manifold increases in volume or in decreases so severe that they cause firms to fail. The
general consensus from the literature review is that firms that are susceptible to passing traffic, called
traffic-serving businesses, are particularly vulnerable, such as service stations, fast food outlets, and
convenience stores. The effects can be considered to be short range or long range. The former refers
to those set of effects which occur due to the actual construction process itself. The latter are those
effects which affect the accessibility of affected locations.

The methodology typically used in the literature in order to measure these effects is the
“before versus after” approach. Most often, wherever available, in order to mitigate the effect of
factors external to the highway construction, a control area is also used as a benchmark. To be more
specific, the procedure analyzes an area under an original set of conditions, constructs the highway

improvement, and then reanalyzes the area to determine the impact of the highway construction.
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Generally, the before period includes information for a period of 2-7 years prior to the construction
of the highway. Buffington et al. provide a range of impacts put together from studies done on
various Texas cities [9,16]. Other methodological details and steps involved in the analysis can also

be readily obtained from [16].

Impact on Relocation Costs

Relocations of residences, businesses, and public facilities occur when additional right-of-
way is needed to accommodate the highway construction. These relocation costs and effects on
those businesses and residents displaced by the right-of-way takings of any highway project are a
major concern and need to be considered by the highway officials in the decision-making process.
Some studies mentioned earlier [4,5,6,7,8] are environmental impact statements which show that a
significant number of businesses and residents will be displaced and therefore outline mitigation
measures [or businesses and residcnts based on the findings. Estimated relocation cffects have been
conducted for many highway projects in the state of Texas. The results of these studies, as well as
findings outlined in Table 4, are important guidelines for analyzing the impact of elevated versus

depressed freeways in Texas [9,16,17,18,19,20].

Impact on Employment and Income

The impacts of highway construction on employment could be either positive or negative.
This is very closely related to business impacts outlined above. Two different methodological
approaches to analyzing employment effects of highway construction or construction alternatives
have been encountered in the literature. The first approach is that by Buffington et al. [9,16], and
itis based on a before versus after construction analysis of employment of industrial and commercial
firms. The average number of employees per firm is taken from each category of firms, for each
route. This is computed from the Bureau of Census data. These figures are then added to obtain the
number of industrial and commercial workers. The next step is to estimate the employment impact
for each route by obtaining the following:

a) total construction cost for each route and total construction cost of

commercial/industrial buildings and single-family residences for each route, and
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b) estimate the number of employees that might be generated because of each type of

construction.

In order to calculate the impact, the employment multipliers are obtained from the Texas
Input-Output model published by the Texas Comptroller of Public Accounts [21]. The multipliers
have to be adjusted to the year in concern using price indices. The adjusted multiplier is then
multiplied by the corresponding construction expenditures to obtain the number of employees.

A concomitant effect of construction expenditures is a total demand effect or an output effect.
This effect is assessed by obtaining the output multipliers. The appropriate multipliers are then
multiplied by the amount of each expenditure type to yield the final output estimates.

The second approach encountered in the literature is that followed by Zografos and
Stephandes [22]. This approach assesses the employment effects on regional basis or an areawide
basis rather than on the local area of interest. Their approach suggests that prioritization of highway
construction c.cpenditures should be based on the potential expected impact of a proposed investment
on the regional economy. Their analysis is based on highway construction expenditures and county
employment data in conjunction with vector autoregression structural plots and causality tests.
Another approach which has been used to study the employment generating potential of alternative
roadway configurations is based on computer simulations.

In the context of the analysis of the effects of elevated versus depressed freeways on

employment, a local measure seems to be more appropriate rather than studying regional impacts.

Impact on Tax Revenues

Highway improvements, in general, affect the communities in terms of land values as well
as gross business sales. When this happens, an indirect impact ensues on the tax base and tax
revenue, which could be both of a short-term and a long-term nature. The literature suggests that
the normal procedure for computing these impacts makes use of 1) taxable retail sales data to obtain

tax revenues, 2) sales tax revenues, and 3) property tax revenues. The details of this methodology

can be obtained in [16].
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Impact on Highway Users Costs and Benefits

Benefits of transportation improvement projects represent the difference between the new
and the existing facility in terms of 1) time or delay costs, 2) vehicle operating costs, 3) accident
costs, 4) routine maintenance costs, and 5) discomfort costs savings and pollution reduction.
Therefore, any change that can reduce any, some, or all of the these costs receives benefits from such
changes. Attempts are made to measure the first three cost savings components using computer
algorithms such as HEEM-III [23]. References to works which measure such user costs savings can
be found in Buffington et al. [9,16]. Recent work by McFarland, Memmott, and Chui [24] has led
to the development of an algorithm called MicroBENCOST which accounts for all of the above four
cost/benefit components to produce benefit-cost ratios which could potentially be important tools
in aiding project selection. MicroBENCOST is an improvement over the currently used HEEM-III

version of computing user benefits/costs.

Social Effects
Population Changes

The national survey findings substantiate the use of population changes due to highway

construction as an important social impact.

Neighborhood Accessibility

Changes in access to residential areas and to public facilities such as local schools,
universities, etc., often constitute an important social issue. The short-term social impact includes
those stemming from the nature of the provisions for temporary access to residences and public
facilities and those involving detours which bypass the construction site. The long-term impacts
arise due to a long term change in the access to retail businesses. Access related impacts, particularly
temporary access restrictions, have been mentioned in the national surveys and in environmental

impact statements as being of concern to highway officials.

Neighborhood Cohesion

The types of communities impacted by highway projects can be defined by what the members

ofthe given communities have in common. Common attributes include a similar ethnic background,
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acommon culture and/or language, residing in the same school district, and being served by the same
recreational or community center. The more of these attributes that a given group of people have
in common, the stronger is the sense of community and its value to the members.

The cohesion of the community could be affected by a highway project to the extent that the
project weakens or strengthens these attributes and the ability of the community to communicate and
interact. Assessing such an effect requires determining the particular communities and attributes that
are affected and the degree to which contacts are likely to be decreased. The literature indicates that
the method for evaluating community cohesion and neighborhood quality could include a variety of
measures including opinions, right-of-way impacts, noise levels, pollution levels, crime levels,

relocations, and disruptions.

Community Services
The commuuity impacts are routine:y discussed in highway project reports and have also

been discussed in environmental impact statements which address the effects of highway alignment

[5,6,7.8].

Residents’ Attitudes and Opinions

Residents’ attitudes and opinions have been identified as critical variables to assess the social
impact of such projects [13,14]. The national survey findings also reveal that opinions are an
important variable. The following national survey comment is representative: “The public strongly
desires depressed profiles. Future freeway planning must include depressed concepts to obtain

public support.”
To conclude, this review has outlined the key social and economic variables which need to

be considered in order to evaluate the effect of freeway alignment. Wherever possible,

methodological details have also been provided for the analysis.

NATIONAL SURVEY FINDINGS

The Texas Transportation Institute canvassed all of the State or Provincial Transportation
Agencies in the United States and Canada regarding the social, economic, and environmental effects

ofelevated and depressed freeways in urban and suburban areas. An initial literature review revealed
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a limited amount of study focusing on these two freeway types in terms of their relative impact. The
objective ofthe survey of the states and Canadian Provinces was to determine, to the extent possible,
the “state-of-the-art” with regard to data collection and procedures used to measure such impacts,
recognizing that while published studies may be limited, much information may have been acquired

through experience and data collection across the United States and Canada.

Survey Response

As was indicated above, the survey questionnaire was sent to all 50 states and the 10
Canadian Provinces. No responses were received from the Canadian Provinces, but 31 states did
provide a response. (See a copy of the survey questionnaire with cover letter in Appendix B.) Four
of the responses were by telephone, and the remainder were by returned questionnaire. Sixteen of
the responding states reported having (during the past 10 year period) current or planned construction
of elevated or depressed freeways. Six of thesc states reported that they have collected data and/or
developed procedures to measure some of the effects of such freeways, and several furnished
information concerning the issues of social, economic, or environmental effects. The remaining
respondents reported no previous experience nor collected data or developed procedures to measure

the effects of them. Last, two of the responding states expressed interest in TTI study findings.

The states listed below provided a response to the questionnaire:

Alaska Michigan Pennsylvania
Arizona Montana South Dakota
Arkansas Nebraska Tennessee
California Nevada Texas
Georgia New Hampshire Virginia
Hawaii New Jersey Washington
Idaho New York West Virginia
[llinois North Carolina Wisconsin
Kansas North Dakota Wyoming
Kentucky Oklahoma

Louisiana Oregon

Also, the scatter of the responding states can be seen in Figure 18 which shows a map of the United

States.
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Elevated and Depressed Freeway Construction Activity

As indicated above,16 states reported previous or planned elevated or depressed freeway
construction activity within the last 10 years. Of course we do not know how much of such activity
exists in the non-responding states. Table 5 shows the number of elevated and depressed freeways
that have been built during the last 10 years, under construction, and planned in the 16 states
reporting such activity. A total of 64 (60.4%) of the 106 freeways reported as having been built in
prior 10 years, under construction, or planned, were of the elevated type. Of the 25 planned

freeways, 20 (80%) are of the elevated type.

Experiences and Preferences by Grade Level

As indicated above, at least 16 of the responding state agencies had some experience with
either or both elevated and depressed freeways, but only three expressed a definite preference for one
grade level over the other. Only one of these states, Louisiana, preferred the elevated freeways. The
basis of that preference was the “high water table in the southern part of the state prevents the use
of depressed freeways.” The other two states, Arizona and Oklahoma, preferred depressed freeways
because they are less intrusive visually, act as a noise barrier, or are most desired by the public. In

some cases, a depressed design is necessary to gain public support for a freeway project.

Table 5. Number of Elevated and Depressed Freeways Built During
10 Prior Years, Under Construction, or Planned as of Early 1993

o

Question Elevated Depressed

Estimate the number of recently completed (within 28 16
the past 10 years) elevated and depressed freeway
sections in your state,

How many elevated and depressed freeway sections 16 7
are currently under construction in your state?

How many elevated and depressed freeway sections 20 5
are currently planned in your state?

Total number of freeways reported 64 42

Note: Elevated and depressed freeway sections refer to sections that involve at least two over/underpasses,
or are at least 1/2 mile in length.
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Three states, Michigan, California, and New York, preferred the at-grade freeway design.
They gave no reason for their preference for this grade level over either the elevated or depressed
grade level. Last, no grade level preference was given by the following 11 states: Hawaii, Idaho,

[llinois, Kansas, Nebraska, Nevada, North Dakota, Pennsylvania, Texas, Virginia, and Washington.

Collection of Data and Development of Procedures to Measure Effects

Only six (19.4%) of the 31 responding states had collected data and/or developed procedures
to measure one or more of the following types of effects: social, economic, and environmental.
When asked how many of each type of freeway reported had been studied in detail to estimate their
social, economic, and environmental impacts, only 37 (34.9%) of the 106 freeways had been studied
in detail. Such levels of response tend to indicate the degree of importance placed on the
consideration of social, economic, and environmental impacts in planning new or reconstructed

elevated, depressed, or at-grade reeways.

Social Effects

Several of the six state agencies indicating that they collected data and/or developed
procedures to measure social, economic, or environmental effects of different grade level of freeways
listed the following types of data used to measure the social effects:

—  Demographic and housing data based on census tract data that reflected changes in the

affected neighborhoods,

—  Employment data,

—  Opinion survey data,

—  Traffic data, and

—  Noise levels.

These data were used to prepare environmental impact statements (EIS). The demographic
data includes the number and type of displacements, population distribution, and the effect of the
freeway on neighborhood cohesion. Employment data use was mentioned by only one state. The
opinion survey data includes the perceptions of residents or affected citizens, collected usually by

personal interview. The traffic data included vehicular and pedestrian circulation patterns. Last, the
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noise levels are used, at least in one state, to gauge the need for noise walls or other noise control

measures.

Economic Effects

The survey respondents were asked to specify the types of data that have been collected to
measure economic effects of elevated or depressed freeways. Again, several of the six states
responded to this question and indicated they used the following types of data to measure the
economic effects:

—  Number of business and residences displaced,

—  Employment,

—  Property values,

—  Retail sales,

—  Parking analysis, and

—  Accessibility analysis.

These respondents indicated that they used these data to prepare the EISs. However, no
further details as to the methodology or format used to measure economic effects nor actual effects

of these types of freeway designs were available.

Environmental Effects
Last, the survey respondents were asked to specify the types of data used to measure

environmental effects of elevated or depressed freeways. Once again, several of the six respondents
mentioned one or more of the following types of data used to measure such effects:

—  Air quality data,

—  Noise impact data,

—  Habitat information,

—  Hazardous waste data,

—  Flooding/runoff effects (hydro logic data),

—  Archaeological impacts,

—  Aesthetic impacts,

—  Roadkill reports, and

—  Salt spray impact data.

51



With regard to noise data, the model mentioned as having been used was STAMINA. The
hydro logic data that had been used includes groundwater recharge/discharge, flood storage and
desyncronization, sediment and shoreline stabilization, nutrient retention/transformation/ export,
effects on streams and waterways, and ecology of wetlands. Salt spray impact actually references
an impact study done in Illinois and would be of greater importance in areas where de-icing with salt
is prevalent.

The respondents indicated that they used the above data to prepare Environmental Impact

Statements on these types of freeway designs.
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EFFECTS OF STUDY FREEWAYS ON BUSINESSES SURVEYED

Businesses both non-abutting and abutting the freeway study sections in Houston, Lubbock,
Dallas, and San Antonio were surveyed. The survey was designed to elicit responses regarding the
possible effects of grade level variations in the freeway on businesses. Businesses along elevated,
depressed, and at-grade sections of the freeways were asked to describe the area where they were
located, their opinions on freeway elevation, as well as their preferences. Businesses were asked a
number of questions pertaining to their characteristics like age, type of business, estimated dollar
value of property, and gross sales levels at different time periods prior to, during, and after the
highway construction. Further, the respondents were also asked what changes they had experienced
since construction in terms of variations in noise levels, pollution levels, travel safety, crime, etc.
They were also questioned on their opinions on the number of ramps, over and underpasses, parking
spaces, the changes in the employment levels before, during, and after constructions periods. The
actual questionnaire is included for reference in Appendix D. The main objectives of the survey can

be briefly summarized below:

1) To identify characteristics of businesses near the highway by grade level, and
2) To examine the opinions and perceptions of businesses abutting the freeway, by grade leve! with

respect to the following:

— degree of satisfaction with the freeway location, and
—  effects of different freeway design characteristics. Among the effects, the most salient
factors include the assessment on property values, gross sales, employment, noise, and

pollution.

The first set of results that will be discussed pertain to characteristics of businesses abutting
the freeway. Information on type, age of abutting businesses, length of stay at the present location,
ownership of building, estimated property value of the building, number of parking spaces, number
of people employed, and range of gross sales will be discussed. The results are presented for

abutting businesses mostly since the study focuses on grade level differences of highway projects,
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and these effects can reasonably be expected to be magnified in the proximity of the highway.
However, the results for non-abutting businesses are also presented as a comparison wherever
appropriate.

Percentage distributions are presented by design sub-area in order to highlight the differences
between elevated versus depressed versus at-grade freeway sections. The percentages reported are
based on the actual number of respondents. The results of both the business surveys and residential
surveys are presented by grade level. Sometimes the grade indicated individual sections, as in
Lubbock (sections #8 and #9), and otherwise indicated more than one section as in the case of San
Antonio (elevated includes sections #2, #3, and #4; depressed includes sections #1 and #5; at-grade
includes control sections). The results were combined for the San Antonio sections in order to
obtain a better direction in terms of effects of differences in grade levels of projects. In the case of
Houston and Dallas, the elevated, depressed, and at-grade design sub-areas indicate the

corresponding segments of Beltway 8 and North Central Expressway, respectively.
CHARACTERISTICS OF ABUTTING SURVEYED BUSINESSES

Number and Type of Study Area Businesses

Table 6 below summarizes the type and number of businesses surveyed in all the study areas;
Lubbock, Houston, Dallas, and San Antonio. The largest number of the businesses surveyed
belonged to the retail trade group. For the combined sample as a whole, 50% of those surveyed
belong to this group. Thirty-nine percent of businesses belonging to the services category (this
includes all groups of services) were surveyed. However, a very small percentage of those surveyed
belonged to the manufacturing and wholesale category. In Houston, all of the businesses surveyed

belonged to either the retail trade or services group.
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Table 6. Number and Type of Surveyed Businesses by Study Area’

Lubbock Houston San Dallas Al Study Areas "

Antonio Combined

Business Type

Services 31 (30.0) 10 (31.0) 110 (39.3) 49 (50.5) 200 (38.9)

Manufacturing 12 (12.0) 0(0.0) 16 (5.7) 33.1) 31(6.0)

Wholesale 11 (11.0) 0(0.0) 16 (5.7) 0(0.0) 27 (5.3)

Retail 47(45.0) 17(53.0) 124 (44.3) 40 (41.2) 228 (44.4)

Gas Stations 33.0) 5(16.0) 14 (5.0) 5(5.2) 27(5.3)

Retail (total) 50 (48.0) 22 (69.0) 138 (49.3) 45 (46.4) 255(49.7)

Total Number 104 32 280 97 513

Age of Abutting Businesses

Table 7 presents the age distribution of the abutting surveyed businesses in all study areas
by design sub-area. In study area 1 (Lubbock), approximately 63% of the surveyed businesses on
all design sub-areas combined were older than 11 years. This implies that less than 63% of the
surveyed abutting businesses were around both prior to and after the highway construction in

Lubbock.

? Figures in parentheses represent percentages.
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Table 7. Age of Abutting Businesses

Years Elevated Depressed n At-Grade All Design
Sub-Areas

Number | % Number ) H Number Yo Number | %

Study Area 1:

Lubbock

<1 2 4.8 1 59 I 5.9 4 53

1-5 13 30.9 1 59 1 5.9 15 19.7

6-10 3 7.1 2 11.8 5 29.4 10 13.2

11-20 6 143 5 29.4 5 294 16 21.1

>20 18 429 g 47.1 5 29.4 31 40.8

Mean age (years) 9 years 12 years 9.5 years 10.2 years

Ne Response 0 0 0 0

Total Responses 42 17 17 76

Study Area 2:

Houston

<1 1 7.1 I 20.0 0 0.0 2 7.4

1-5 3 214 1 20.0 3 37.5 7 259

6-10 1 7.1 0 0.0 1 12.5 2 7.4

11-20 6 429 1 20.0 1 12.5 8 29.6

> 20 3 214 2 40.0 3 37.5 8 29.6

Mean age (years) 8.5 years 8§ years 8.5 years 8.3 years

No Response 0 0 0 0

Total Responses 14 5 8§ 27
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Table 7. Age of Abutting Businesses (continued)

Years ] Elevated Depressed At-Grade All Design
Sub-Areas
Number Yo Number Yo Number | % Number %
Study Area 3:
San Antonio
<1 6 5.2 3 8.6 3 57 12 59
1-5 17 147 || 7 20.0 || 14 26.4 38 18.6
6-10 22 19.0 || 6 17.1 13 245 41 20.1
1 -20 27 232 || 13 37.1 | 11 20.8 51 250
> 20 44 379 | 6 17.1 || 12 22.6 62 30.4
[ Mean age (years) 9.5 years 7.5 years 7.5 years 8.2 years
No Response 3 0 0 3
Total Responses 116 35 53 204
Study Area 4:
Dallas
<1 0 0.0 1 2.9 0 0.0 1 1.7
1-5 5 294 i 3 8.8 2 25.0 10 16.9
6-10 5 294 || 8 235 11 2 25.0 15 254
11-20 4 235 |1 8 23.5 4| 2 25.0 14 23.7
> 20 3 17.7 || ¥4 41.2 1 2 25.0 19 322
Mean age (years) 7.5 years 10.0 years 8.5 years 8.6 years
No Response 0 0 Q 0
Total Responses 17 34 8 59
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Table 7. Age of Abutting Businesses (continued)

Years Elevated Depressed At-Grade All Design Sub-
Areas

All Study Areas Number % Number % Number % Number %

Combined

<1 9 4.8 6 6.6 4 4.7 19 52

1-5 38 20 12 13.2 20 233 70 19.1

6-10 31 16.4 16 17.6 21 24.4 68 18.6

11-20 43 22.8 27 29.7 19 22.1 89 24.3

>20 68 35.9 30 329 22 25.6 120 32.8

Mean age (years) 8.6 years 9.4 years 8.5 years 8.8 years

No Response 3 0 0 3

Total Responses 189 91 7 86 366

Twenty five percent of the businesses were 5 years old or less at the time the surveys were
administered. The mean age of businesses located adjacent to depressed section # 9 is 12 years. For
businesses located adjacent to section #8 (elevated section) and the at-grade control section, the
mean ages are 9 and 9.5 years, respectively. The mean age of all surveyed abutting businesses on
[-27 is 10.2 years. In study area 2 (Houston), about 59% of all businesses were 11 years or older,
and 32% were S years old or less. The mean age of all surveyed abutting businesses on Beltway §
is 8.3 years. In the case of study areas 3 and 4 (San Antonio and Dallas), approximately 55% of the
businesses were aged 11 years or older, while only 24% and 19% of the businesses were aged 5 years
or less, respectively. The mean age of all surveyed abutting businesses in San Antonio and Dallas
study areas was 8.2 years and 8.6 years, respectively. Grade level differences in mean age are not
as apparent in the San Antonio and Houston study areas. In the case of Dallas, however, the mean
age of businesses located adjacent the depressed sections of the Central Expressway was greater than
the mean age of businesses located adjacent the elevated and control segments of the same. For all
study areas combined, 56% of the total abutting businesses surveyed were aged 11 years or older,
and 24% were 5 years old or less at the time the surveys were administered. Furthermore, while the

age distribution seems fairly similar for both elevated and depressed sections, the pattern is
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somewhat different on the at-grade sections, with a roughly even proportion of businesses in age
groups 1-5, 6-10, 11-20, and >20. The overall mean age of all businesses is 9 years, and businesses

located adjacent depressed segments have the highest mean age.

Length of Time at Present Location

Businesses were asked to indicate how long they were located at the present location. Table 8
shows the mean lengths of stay for all study areas and by design sub-area. Lubbock businesses are
among those who had stayed the longest at the present location, with a mean length of stay of 15.1
years, while Dallas businesses had been around for the shortest period of time, with a mean length
of stay of 8.9 years. Furthermore, all study areas are stable with respect to the movement of
businesses. In these study areas, businesses tend to show a strong tendency to remain at the same
location for extended periods of time. The mean length of stay is 11.8 years for all survey
respondents. In addition, there secms to be substantial diiferences in the lengths of stay across
different grade levels. The lengths of stay for the surveyed businesses are the longest for depressed
sections (13 years) of the freeway in all study areas, suggesting that businesses in this type of design
sub-area had been around in the neighborhood for the longest period of time. Furthermore, even

within each design sub-area, Lubbock businesses had the longest lengths of stay while Dallas had

the shortest.

Ownership of Buildings

Table 9 clearly reveals that a majority (59%) of the surveyed abutting businesses are renters
in all study areas combined. Furthermore, the pattern is the same for all grade levels. Lubbock is
the exception, however, with a majority of those surveyed in the depressed segment of the highway

being owners rather than renters.
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Table 8. Percentage Distribution of Abutting Business Respondents by Length of Residency in
Neighborhood and by Design Sub-Area

Years Elevated Depressed At-Grade All Design
% % % Sub-Areas %
Study Area 3 All Study Area All Study Area All Study Area All
Study Study Study Study
1 2 3 4 Areas 1 2 3 4 Areas 1 1 2 | 3 i 4 Areas 1 2 3 4 Areas
<1 73 83 6.3 6.3 6.7 63 0.0 6.1 33 4.8 59 143 4.0 12.5 6.1 6.8 8.7 5.7 56 6.1
1 19.5 16.7 217 0.0 72 0.0 25.0 6.1 16.7 9.6 0.0 0.0 8.0 0.0 49 108 | 13.0 | 4.6 93 7.2
2 9.8 8.3 1.8 313 6.7 6.3 0.0 6.1 10.0 7.2 00 | 143 16.0 25.0 134 6.8 8.7 6.2 18.5 84
3 “ 9.8 0.0 4.5 25.0 72 0.0 0.0 9.1 10.0 72 59 | 00 8.0 25.0 8.5 6.8 0.0 6.2 16.7 7.5
4 73 0.0 7.2 0.0 6.1 0.0 0.0 30 6.7 3.6 0.0 u.0 6.0 12.3 49 4.1 0.0 6.2 56 52
5 7.3 8.3 6.3 0.0 " 6.1 12.5 0.0 6.1 33 6.0 0.0 0.0 6.0 0.0 37 6.8 4.4 6.2 1.9 5.5
6-9 49 250 | 189 12,5 “ 1.6 0.0 0.0 18.2 10.0 10.8 235 | 143 1 200 0.0 19.5 8.1 174 | 191 93 15.4
10-14 24 8.3 234 6.3 I 1.6 12.5 0.0 9.1 10.0 9.6 294 1 286 14.0 0.0 17.1 108 | 130 | 186 7.4 14.8
15-19 49 16.7 63 6.3 6.7 6.3 0.0 9.1 10.0 8.4 1.8 | 286 12.0 125 134 6.8 17.4 83 9.3 8.7
>20 26.8 8.3 225 12.5 22 563 | 750 | 273 § 200 33 235 0.0 6.0 12.5 98 324 1174 1 19.1 16.7 21.4
Mean 142 83 13 7.09 10.5 198 | 154 1.5 | 106 13.0 12.9 2 7.6 6.7 88 15.1 9.8 11.6 89 118
Length
(years)
No 1 2 8 i 12 I 1 2 4 8 0 1 2 0 3 2 4 12 5 23
Response
N
Total 41 12 111 16 180 16 4 33 30 83 17 7 50 8 82 74 23 194 54 345
Responses
N

3. There are four study areas:
1 refers to Study Area 1: Lubbock
3 refers to Study Area 2: San Antonio

2 refers to Study Area 3: Houston
4 refers to Study Area 4: Dallas




Table 9.

Percentage Distribution of Abutting Business Respondents

by Type of Tenure and by Design Sub-Area

Type of Elevated Depressed At-Grade Al Design

Tenure % Y% Y% Sub-Areas
Yo

Study Area 1:

Lubbock

Owned 40.5 64.7 47.1 47.4

Rented 59.5 35.3 52.9 52.6

No Response 0 0 0 0

Total Responses N=42 N=17 N=17 N=76

Study Area 2:

Houston

Owned 333 40.0 125 28.C

Rented 66.7 60.0 87.5 72.0

No Response 2 0 0 2

Total Responses N=12 =5 N=38 N=25

Study Area 3:

San Antonio

Owned 44.4 48.6 39.6 43.9

Rented 55.6 51.4 60.4 56.1

No Response 2 0 0 2

Total Responses N=117 N=35 N=53 N=205
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Table 9. Percentage Distribution of Abutting Business Respondents
by Type of Tenure and by Design Sub-Area (continued)

Type of Tenure Elevated Depressed At-Grade All Design

% Y% % Sub-Areas
Yo

Study Area 4:

Dallas

Owned 11.8 324 25.0 25.4

Rented 88.2 67.7 75.0 74.6

No Response 0 0 0 0

Total Responses N=17 N=34 =8 N=59

All Study Areas

Combined

Owned 39.9 45.1 37.2 40.5

Rented 60.1 53.9 61.6 58.9

No Response 4 0 0 4

Total Responses N=188 N=91 N=86 N=365

Condition of Building

Most of the buildings were observed to be in the very good to fair categories, and less than

3% were ranked as either in poor or very poor condition as shown in Table 10.
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Table 10. Condition of Building by Study Area and by Design Sub-Area

Condition Elevated Depressed At-Grade All Design
Yo Y% Yo Sub-Areas
%
Study Area 2%
Houston
Very Good 92.9 80.0 50.0 77.8
Good 7.1 200 375 18.5
Fair 0.0 0.0 12.5 37
Poor 0.0 0.0 0.0 0.0
Very Poor 0.0 0.0 0.0 0.0
No Response 0 0 0 0
Total Responses N=14 r N=35 N=8 N=27
Study Area 3:
San Antonio
Very Good 25.4 200 30.8 259
Good 41.2 48.9 46.2 438
Fair 30.0 229 212 259
Poor 35 8.6 1.9 4.0
Very poor 9 0.0 0.0 5
No Response 5 0 1 6
Total Responses N=114 N=35 N=52 N=201

* This question was not asked for Study Area 1: Lubbock
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Table 10. Condition of Building by Study Area and by Design Sub-Area (continued)

Condition Elevated Depressed At-Grade All Design
Yo Yo % Sub-Areas
%
Study Area 4:
Dallas
Very Good 353 51.5 75.0 50.0
Good 58.8 15.2 12.5 27.6
Fair 5.9 333 12.5 22.4
Poor 0.0 0.0 0.0 0.0
Very Poor 0.0 0.0 0.0 0.0
No Response 0 1 0 1
Total Responses 17 33 g 58
Aii Study Areas
Combined
Very Good 331 38.4 38.2 35.7
Good 40.0 31.5 41.2 38.1
Fair 234 26.0 19.1 23.1
Poor 2.8 4.1 1.5 2.8
Very Poor 0.7 0.0 0.0 0.4
No Response 5 | ! 7
Total Responses N=145 N=73 N=68 N=286
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Estimated Value of Property

The percentage distribution of respondents in the various property value categories is
presented in Table 11. Substantial differences are apparent in the distribution of responses within
each study area, both across design sub-areas and between abutting versus non-abutting businesses.
Approximately 13% of the abutting businesses in study area 1 (Lubbock) stated that their properties
were valued at less than $50,000, and 2% stated that their properties were worth over one million
dollars. In contrast, none of the non-abutting businesses stated that their properties were valued at
less than $50,000, and 12% owned/rented properties valued at one million dollars or more.
Combining all design sub-areas, the largest percentage of the abutting and non-abutting business
respondents belonged to the $50,000-$100,000 range of property values. The mean value of
commercial properties on abutting sections was $146,667 and $155,833 on non-abutting sections.
The average value of business properties adjacent section #9 (depressed section) was the lowest at
$70,0C0. On the other hand, the average property vaiue for parcels adjacen: the at-grade control
section was the highest. In addition, the average property value for non-abutting properties was
higher than that for abutting properties.

In the case of study area 2 (Houston), 38% of the abutting businesses surveyed owned/rented
properties valued at over a million dollars; 50% of the properties were valued between $300,000 to
$750,000, and the remaining were all valued at less than $50,000. Parcels on elevated segments of
Beltway 8 had the highest property values, on average.

In San Antonio, the range of abutting businesses with properties worth more than a million
dollars ranged from 33% on elevated sections to 15% on depressed sections. The largest percentage
of respondents (30%) on the abutting sections belonged to the million dollar range, and 25%
belonged to the $100,000 to $300,000 range. On the contrary, the largest percentage (63%) of non-
abutting respondents belonged to the $100,000 to $300,000 range. Within abutting sections,

businesses located adjacent depressed segments had the lowest average property value.
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Table 11. Estimated Property Value of Abutting and Non-Abutting Business Properties by Design Sub-Area

Dollar Value of Property Elevated Depressed — At-Grade “ All Design Sub-Areas
% Yo % %o
Study Area 1:Lubbock Abutting Non-Abut, Abutting Non-Abut. Abutting Non-Abut. “ Abutting Non-Abut. Abufting &
| Non-Abut.
< $50,000 111 0.0 333 0.0 0.0 = 12.8 0.0 9.4
$50,000-$100,000 29.6 44.4 222 250 18.2 - 255 353 28.1
$100,001-5200,000 14.8 1.1 333 375 9.1 - 17.0 235 18.8
$200,001-$300,000 29.6 111 0.0 250 182 - 21.3 17.6 203
$300,001-8500,000 il 37 222 11.1 0.0 364 - | 12.8 11.8 12.5
$500,001-$750,000 0.0 0.0 0.0 0.0 9.1 - 2.1 0.0 1.6
$750,001-$1,000,000 74 0.0 0.0 0.0 9.1 - 64 0.0 4.7
> $1,000,000 37 1.1 0.0 12.5 0.0 - 2.1 11.8 4.7
Mean property value (3) 130,000 170,000 70,000 160,000 240,000 - 146,667 165,000 ‘ 155,833
Total Responses N=27 N=9 N= N=8 N=11 - N=47 N=17 |  Ness
Study Area 2:Houston
< $50,000 0.0 - 0.0 - 250 - 12.5 - 125
$50,000-$100,000 0.0 - 0.0 - 0.0 - 0.0 - 0.0
$100,001-$200,000 0.0 - 0.0 - 0u - 0.0 - 0.0
$200,001-$300,000 0.0 - 0.0 - 0.0 - 00 - 0.0
$300,001-8500,000 333 - 0.0 - 250 - 25.0 - 25.0
$500,001-$750,000 0.0 - 100.0 - 25.0 - 25.0 - 25.0
$750,001-$1,000,000 00 - 0.0 - 0.0 - 0.0 . 0.0
> $ 1,000,000 66.7 - 0.0 - 25.0 - 37.5 - 37.5
Mean property value ($) 750,000 - l 500,000 | - 300.000 I . l 516,700 - l 516,700
Total Responses N=3 - I N=1 ‘ - N=4 l - I N=8 - I N=§

5Implies that none in that category were interviewed.
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Table 11. Estimated Property Value of Abutting and Non-Abutting Business Properties by Design Sub-Area (continued)

Dollar Value of Property Elevated “ Depressed At-Grade All Design Sub-Areas
Y% Yo Yo %o
Study Area 3:San Antonio Abutting Non-Abut. Abutting Non-Abut. Abutting Non-Abut, Abutting Non-Abut, Abutting &
Non-Abut.
<$50,000 56 11.8 “ 23.1 0.0 105 - 89 11.1 9.8
$50,000-8100,000 16.7 838 n 0.0 0.0 0.0 - 13.4 83 9.8
$100,001-$200,000 14.8 26.5 7.7 0.0 105 - 13.4 25.0 16.4
$200,001-$300,000 74 238 308 100.0 10.5 - 119 277 16.4
$300,001-$500,000 9.3 8.8 7.7 0.0 1035 - 8.9 8.3 9.0
$500,001-8750,000 37 59 15.4 0.0 53 - 59 56 5.7
$750,001-$1,000,000 9.3 5.9 0.0 0.0 105 - 7.5 5.6 7.4
> $1,000,000 333 838 | 15.4 0.0 42.1 - 29.9 83 254
Mean property value ($) 320,000 190,000 ‘ 220,000 200,000 l 460,000 - 333,333 195,000 264,150
Total Responses N=54 N=34 || N=13 =) [ N=19 - N=86 N=36 N=122
Study Area 4: Dallas
< $50,000 0.0 0.0 n 7.7 0.0 0.0 - 43 0.0 2.6
$50,000-$100,000 0.0 0.0 “ 7.7 200 333 - 8.7 13.3 10.5
$100,001-8200,000 14.3 0.0 7.7 0.0 0.0 - 8.7 0.0 53
$200,001-$300,000 0.0 0.0 231 10.0 0.0 - 13.0 6.7 10.5
$300,001-8500,000 0.0 0.0 308 10.0 0.0 - 17.4 6.7 13.2
$500,001-8750,000 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0
$750,001-51,000,000 286 20.0 0.0 20.0 0.0 - 8.7 20.0 13.2 ‘
> $ 1,000,000 57.1 30.0 231 40.0 66.7 - 39.1 53.3 44.7 !
Mean property value ($) 750,000 980,000 280,000 f 480,000 500,000 - 510,000 730,000 620,000 "
Total Responses N=7 N=5§ N=13 N=10 N=3 - N=23 N=13 N=38 “




89

Table 11. Estimated Property Value of Abutting and Non-Abutting Business Properties by Design Sub-Area (continued)

T

Dollar Value of Property Elevated Depressed At-Grade Al Design Sub-Areas
Ya % % Yo

Study Area 1: All Study Abutting Non-Abut. Abutting Non-Abut. Abutting Non-Abut. Abutting Non-Abat. Abutting &
Areas Combined Non-Abut,
< $50,000 6.6 83 19.4 0.0 8.1 - 9.8 59 8.6
$50,000-$100,000 187 14.6 83 20.0 8.1 - 14.0 162 14.7
$100,001-$200,000 143 20.8 13.9 15.0 8.1 - 12.8 19.1 147
$200,001-$300,000 132 18.8 19.4 25.0 10.8 - 14.0 206 15.9
$300,001-$500,000 7.7 10.4 16.7 5.0 18.9 - 122 8.8 11.2
$500,001-8750,000 22 42 83 0.0 8.1 - 49 2.9 43
$750,001-%1,000,000 9.9 63 “ 0.0 10.0 8.1 - 7.3 7.4 73

> $1,000,000 27.5 16.7 139 25.0 297 - 250 19.1 233
Mean property value ($) l 487,500 l 446,670 || 267,500 280,000 375,000 - 376,670 363333 370,000
Total Responses [ neo1 | N=as || n=36 N=20 N=37 ) N=164 N=68 N=232 |

5. - implies that none in that category were interviewed.




In study area 4 (Dallas), for both abutting and non-abutting businesses, the largest percentage
of those surveyed belonged to the million dollar range on all design sub-areas. As in Lubbock, the
average value for properties on non-abutting sections was higher than for those on abutting sections.
Further, the mean property value for businesses located adjacent depressed segments was the lowest.

Combining all study areas (abutting sections), the mean property value for properties adjacent
depressed, elevated, and at-grade control segments is $267,500, $487,500 and $375,000,
respectively. This shows that in general, properties adjacent depressed segments have the lowest

average property values. This was not found to be the case in the Houston study area.

Number of People Employed

Table 12 reveals that there are differences in the employment patterns within design sub-areas
and between abutting and non-abutting businesses surveyed. Abutting businesses clearly had a larger
number of both pait-time and full-time employees, with the exception of the Dallas study area.
Businesses on elevated sections were observed to have a larger number of employees than businesses
on at-grade or depressed sections, again with the exception of Dallas. The number of full-time
employees for abutting businesses ranged from 2,078 on elevated sections to 638 on the at-grade
sections; the number of part-time employees ranged from 311 on elevated sections to 75 on at-grade
sections. In the case of non-abutting businesses, the number of full-time employees ranged from
1,230 on elevated sections to 322 on depressed sections; the number of part-time employees ranged
from 97 on elevated sections to 27 on the at-grade sections. The total number of full-time and part-
time employees for businesses surveyed on abutting sections was reported to be 3,171 and 481,
respectively. The average full-time employment for study areas 1 and 4 non-abutting businesses
exceeded the average employment of abutting businesses. The reverse pattern is observed for study
areas 2 and 3. Abutting businesses in all study areas had average employment levels as high as non-
abutting businesses and also higher in the case of the Houston and San Antonio study areas.
However, for all study areas combined, the average employment levels of non-abutting businesses

exceeded that of abutting businesses on all design sub-areas.

69



Table 12. Number of Full-Time Versus Part-Time Employees

for Abutting and Non-Abutting Businesses

Employee Type Elevated Depressed At-Grade All Design
Sub-Areas
Abutting Non- Abutting Non- Abutting Non- Abutting Non-
Abut. Abut. Abut. Abut.
Study Area 1: Lubbock
Full-Time 274 111 67 88 221 - 562 199
Part-Time 56 9 8 5 9 - 73 14
Total 330 120 75 93 230 - 635 213
No Response 10 6 3 2 2 - 15 8
Total Responses 32 12 14 8 15 - 61 20
Average Number of Full- 9 9 5 I 15 - 9 10
Time Employees
Average Number of Part- ! 2 1 I 1 | - | 1
Time Employees
Average Number of 10 10 5 12 15 - 10 it
Employees Per Firm
Study Area 2; Houston |
Full-Time 135 8 10 2 4 - 149 10
Part-Time Is5 0 2 6 5 - 22 6
Total 150 8 12 8 9 - 171 16
No Response 9 2 3 0 3 - 15 2
Total Responses 5 1 2 2 5 - 12 3
Average Number of Full- 27 8 5 1 1 - 12 3
Time Employee
Average Number of Part- 3 9 l 3 i - 2 2
Time Employees
Average Number of 30 8 6 4 2 - 14 5
Employees Per Firm
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Table 12. Number of Full Time Versus Part Time Employees
for Abutting and Non-Abutting Businesses (continued)

Employee Type Elevated Depressed At-Grade All Design
Sub-Areas
Abutting Non- Abutting Non- Abutting Non- Abutting Non-
Abut. Abut. Abut. Abut.
Study Area 3: San
Antonio
Full-Time 1481 491 100 32 335 - 1916 523
Part-Time 143 73 60 0 55 - 258 73
Total 1624 564 160 32 390 - 2432 596
No Response 30 24 14 3 22 - 66 27
Total Responses 89 44 21 4 31 - 141 48
Average Number of Full- 17 11 5 8 I - 14 11

Time Employees

Average Number of Part- 2 2 3 0 2 - 2 2
Time Employees

Average Number of i8 13 8 8 13 - 17 12
Employees Per Firm

Study Area 4: Dallas

Full-Time 195 620 278 200 78 - 551 820
Part-Time 127 15 25 16 6 - 158 31
Total 327 635 303 216 84 - 709 851
No Response 1 5 1 10 8 2 - 17 9
Total Responses 12 8 24 21 6 - 42 29
Average Number of Full- 16 76 12 10 I3 - 13 28

Time Employee

Average Number of Part- 1§ 2 1 1 t - 4 1
Time Employees

Average Number of 27 79 i3 10 14 - 17 17
Employees Per Firm
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Table 12. Number of Full Time Versus Part Time Employees

for Abutting and Non-Abutting Businesses (continued)

Employee Type Elevated Depressed At-Grade All Design
Sub-Areas
Abutting Non- Abutting Non- Abutting Non- Abutting Non-
Abut. |_Abut. Abut. Abut.
All Study Areas
Combined
Full-Time 2085 1230 455 322 638 - 3178 1552
Part-Time 341 97 95 27 75 - 511 124
Total 2389 1327 550 349 713 - 3689 1676
No Response 54 33 30 13 29 113 46
Total Responses 138 65 61 35 57 - 256 100
Average Number of 15 19 7 9 11 - 12 16
Full- Time Employee
Average Number of 3 2 2 1 1 - 2 !
Part-Time Employees
Average Number of 18 20 9 10 13 - 14 17
Employees Per Firm B
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Businesses located immediately adjacent the elevated sections of the study freeways had the
highest average employment levels in three out of four study areas, the exception being the 1-27
Lubbock study area where the at-grade segments had the highest average total employment levels
at the time the surveys were administered. Even in the Lubbock study area, businesses located
adjacent the elevated section (#8) had higher average employment levels than those located adjacent

section #9.

Parking Spaces Available

Respondents on abutting and non-abutting sections were asked to provide information on the
number of parking spaces available to them, and the distribution on responses is presented in
Table 13. For all study sections combined, there is a clear-cut pattern—the average number of
parking spaces for abutting businesses exceeded that of non-abutting businesses when all design sub-
areas vere combined. The seme pattern was observed when all study areas were combined; the
average number of parking spaces available for businesses adjacent to the highway exceeded the
number available for non-abutting businesses by 12%. As in the case of average employment levels,
abutting and non-abutting elevated sections had the highest number of parking spaces in three out
of the four study areas (Dallas, Houston, and San Antonio). In the case of Lubbock, abutting at-
grade sections had the highest number of parking spaces; however, businesses located adjacent the
elevated section had a greater average number of parking spaces than those adjacent the depressed

section.
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Table 13. Number of Parking Spaces Available for Abutting and Non-Abutting Businesses

Number Elevated Depressed At-Grade All Design
of Sub-Areas
Parking
Spaces
Study Area Study Area Study Area Study Area
1 2 3 4 All 1 2 3 4 Al 1 2 3 4 All 1 2 3 4 Al
Areas Areas Areas Areas

Abutting 410 | 360 | 1815 | 1418 4003 125 | 50 | 509 308 992 347 23 724 113 1102 882 433 | 3048 | 1839 | 6135

Total 22 3 57 9 91 9 2 18 20 49 8 5 26 3 41 39 10 101 32 182
Responses

Ne 20 11 62 8 101 8 3 17 14 42 9 3 27 6 45 37 17 106 28 188
Response

Average 186 | 120 | 318 | 1576 439 139 | 25 | 283 15.4 20.2 434 | 46 | 279 | 377 26.9 226 | 43.3 | 302 | 575 33.7
Per Firm

Non- 210 - 265 171 1346 116 | 10 22 176 324 - - - - - 326 10 987 347 1670

Abutting

Total 8 - 40 4 52 7 1 3 14 25 - - - - - 15 1 43 18 77

Responses

No 10 - 28 5 46 3 1 4 15 23 - - - - - 13 4 32 20 69
| Response

Average 26.3 - 24.1 42.8 259 166 | 10 73 12.6 12.9 - - - - - 217 10 229 1 193 21.7

Per Firm




Estimated Range of Gross Sales

Abutting and non-abutting businesses were asked to provide information on the range of their
gross sales; the distribution of coded responses is presented in Table 9 by study area and by design
sub-area. Table 14 clearly reveals that the distribution is varied across grade levels, across distance
zones (as indicated by abutting and non-abutting properties), and across study areas.

In the Lubbock study area, almost 39% of those surveyed on abutting elevated sections
reported sales in the million dollar range; on depressed segments, the bulk of the respondents
reported sales levels of less than $50,000 average per year, and on at-grade segments almost 67%
reported sales in the $750,000 to million dollar range. For both abutting and non-abutting sections
combined, almost 50% earned over $750,000 average per year. The mean gross sales level for non-
abutting businesses was higher than that for abutting businesses. Further, within abutting sections,
businesses within control segments at-grade had the highest average gross sales levels of $740,000
in compariso.: to $350,000 and $400,000 for businesses adjacent depressed and elevated sections,
respectively.

Almost 67% of abutting businesses surveyed in study area 2 (Houston) earned over a million
dollars per year on elevated sections, and the remaining averaged between $200,000 to $300,000;
on the depressed segments, all respondents belonged to the $100,000-$200,000 range. The average
gross sales for all businesses in the Houston study area was $395,000.

In the case of San Antonio, the number of abutting respondents in the million dollar range
varied from 51% on elevated sections to 29% on depressed segments; the number of non-abutting
business respondents in the million dollar range varied from 20% on elevated sections to 67% on
depressed segments. The situation here is very similar to the Lubbock study area. Businesses on
non-abutting sections had higher mean gross sales than those on abutting sections. Also, businesses
on depressed segments had lower gross sales ($279,000) than businesses located adjacent elevated
segments ($495,000), while businesses located on control segments had the highest average gross

sales levels ($740,000).
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Table 14. Range of Gross Sales of Abutting and Non-Abutting Businesses by Study Area and by Design Sub-Area

Range of Gross Sales Elevated Depressed At-Grade All Design Sub-Areas

% % Y% Yo
Study Area 1:Lubbock Abutting Non-Abut. Abutting Non-Abut. Abutting Non-Abut. Abutting Non-Abut, Abutting &

Non-Abut.

< $50,000 154 0.0 500 0.0 0.0 - 20.0 0.0 11.8
$50,000-$100,000 7.7 0.0 25.0 0.0 0.0 - 10.0 0.0 59
$100,001-$200,000 231 12.5 0.0 333 0.0 - 15.0 214 12.6
$200,001-8300,000 1.7 0.0 0.0 0.0 333 - 10.0 0.0 59
$300,001-$500,000 0.0 25.0 0.0 0.0 0.0 - 0.0 143 59
$500,001-$750,000 7.7 0.0 0.0 0.0 0.0 - 5.0 0.0 29
$750,001-81,000,000 0.0 25.0 0.0 0.0 66.7 - 10,0 14.3 11.8
> $1,000,000 385 375 250 66.7 0.0 - 30.0 50.0 382
Mean gross sales level 400,000 620,000 350,000 l 500,000 1 740,000 l - 496,667 560,000 $28.310 ‘r
Total Responses N=13 N=§ N=4 N=6 I N=3 I - N=20 l N=14 N=34
Study Area 2:Houston ; |
< $50,000 0.0 - - - 0.0 - 0.0 - 0.0 ll
$50,000-5100,000 0.0 - - - 0.0 - 0.0 - 0.0 u
$100,001-5200,000 0.0 - - - 100.0 - 40.0 - 40.0
$200,001-$300,000 333 - - - 0.0 - 20.0 - 200
$300,001-$500,000 0.0 - - - 0.0 - 0.0 - 0.0
$500,001-8750,000 0.0 - - - 0.0 - 0.0 - 0.0
$750,001-$1,000,000 0.0 - - - 0.0 - 0.0 - 0.0
>$ 1,000,000 66.7 - - - 0.0 - 40.0 - 40.0 |
Mean gross sales level 690,000 - l - - ‘ 100,000 - 395,000 - 395,000
Total Respornses N=3 - ” - - I N=2 - N=35 - N=3§




Table 14. Range of Gross Sales of Abutting and Non-Abutting Businesses by Study Area and by Design Sub-Area (continued)

LL

Range of Gross Sales u Elevated Depressed At-Grade All Design Sub-Areas
% % % %
Study Area 3: San Antonio §| Abutting Non-Abut. Abutting Non-Abut. Abutting Non-Abut. Abutting Non-Abut. Abutting &
Non-Abut.
< $50,000 “ 4.4 24.0 143 0.0 0.0 - 6.8 21.4 115
$50,000-$100,000 111 16.0 7.1 0.0 0.0 - 102 143 115
}1 $100,001-5200,000 11.1 8.0 14.3 0.0 83 - 13.6 7.1 115
l $200,001-5300,000 22 0.0 143 0.0 16.7 - 8.3 0.0 57
$300,001-$500,000 6.7 12.0 143 0.0 83 - 102 10.7 15.8
] $500,001-8750,000 l 89 120 0.0 333 83 - 85 143 5.8
$750,001-$1,000,000 44 8.0 7.1 0.0 8.3 - 6.8 7.1 6.9
I >$1,000,000 51.1 200 28.6 66.7 50.0 - 559 25.0 459
L!\_dﬁal_gross sales level 495,000 228,000 2,?,.,9 600 865,000 | 670,000 | - 481333 546,50& 513, 900
l Total Responses =45 N=25 N=14 N=3 l N=12 1 - N=s9 | N=28 N=87
i Study Area 4: Dallas _ _ N
l < $50,000 | 0.0 0.0 8.3 0.0 0.0 - 59 0.0 33
$50,000-$100,000 0.0 0.0 83 111 100.0 - 11.8 7.7 10.0
$100,001-$200,000 0.0 0.0 83 111 0.0 - 5.9 1.7 6.7
$200,001-$300,000 25.0 0.0 83 11.1 0.0 - 11.8 7.7 10.0
$300,001-$500,000 0.0 250 0.0 11.1 0.0 - 0.0 154 6.7
$500,001-5750,000 0.0 250 8.3 22 || oo : 59 231 13.3
$750,001-51,000,000 0.0 250 16.7 11.1 0.0 - 1.8 15.4 133
> $ 1,000,000 75.0 250 417 222 0.0 - 47.1 23.1 36.7
Mean gross sales level 750,000 680,000 560,000 380,000 50,000 - 453,333 530.000 491,650
il Total Responses N=4 N=4 N=12 N=9 N=] - N=17 N=13 N=30
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Table 14. Range of Gross Sales of Abutting and Non-Abutting Businesses by Study Area and by Design Sub-Area (continued)

Range of Gross Sales " Elevated Depressed At-Grade All Design Sub-Areas
% % % Yo

All Study Areas Combined || Abuiting Non-Abut, Abutting Non-Abut, Abutting Non-Abut. Abutting Non-Abut. Abutting &
Non-Abut.

< $50,000 6.2 216 17.7 0.0 0.0 - 8.0 1435 10.2

$50,000-$100,000 | 92 8.1 103 5.6 5.6 - 89 7.3 84

$100,001-$200,000 12.3 5.4 10.3 16.7 16.7 - 12.5 9.1 11.4

$200,001-$300,000 | 6.2 5.4 10.3 5.6 16.7 - 8.9 55 78

$300,001-$500,000 4.6 10.8 6.4 5.6 5.6 - 5.4 9.1 6.6

$500,001-$750,000 7.7 16.2 34 16.7 5.6 - 6.3 16.4 9.6

$750,001-$1,000,000 3.1 8.1 10.3 5.6 16.7 - 7.1 73 72

> $1,000,000 50.8 243 31.0 444 333 - 429 309 389

Mean grosssales value || 583750 | 509300 || 396330 581,670 390.000 - 46583 | sas.500 501,040

Total Responses Ir N=65 N=37 N=29 N=18 l_!\—l;l 8 —] i N=112 N=5§§ N=167




Seventy-five percent of the abutting businesses located adjacent to elevated sections in the
Dallas study area reported sales in the million dollar range, and 25% were in the $200,000-$300,000
range. The distribution is more spread out in the depressed segments in the case of both abutting and
non-abutting businesses. All respondents located adjacent to the at-grade sections belonged to the
$50,000-$100,000 range. Businesses on at-grade segments had the lowest average gross sales
($50,000), while businesses located adjacent elevated segments had the highest average gross sales.

In all the study areas, in general, the average gross sales of businesses on non-abutting
sections exceeds that of businesses on abutting sections. For all study areas combined, businesses
with sales levels of over a million dollars represent the largest single category of respondents to the
survey on all design sub-areas combined for both types of firms, those abutting the study freeways,
and those located on non-abutting sections. Thirty-nine percent of the entire sample belong to this
category, suggesting that this group of businesses is very well represented in the sample. On the
other end of the scale, 10% of the total sample surveyed reported sales levels of less than $50,000,
the next largest single category of respondents.

The tables show that all categories of firms are well represented in the surveys overall. This

is true for all study areas individually, with the exception of the Houston study area.

OPINIONS OF BUSINESSES CONCERNING LOCATION

One of the main objectives of the study was to determine the opinion of businesses located
near the freeway concerning the preferred location of businesses with respect to the freeway.

The degree to which a business has a favorable attitude to the presence of the freeway can
be assumed to be a function of the amount of satisfaction it feels towards its location relative to the
freeway, and whether it views the freeway as enhancing this utility or detracting from it.

This section examines the responses of businesses to a series of questions asked to determine
the following: 1) description of the present location, 2) the reasons for locating at their present
location, 3) the main advantages and disadvantages of being at present location, and 4) the extent
to which the businesses perceive that the area has changed since the time they have been in business
and since the construction of the freeway.

The main focus of the analysis in this section of the report was to relate the opinions of
abutting businesses towards the freeway to some variable that could be controlled in the design and

construction of future freeways. In this regard, one of the major concerns in this report was whether
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opinions varied significantly by type of freeway design (grade level). Just as the characteristics of
surveyed businesses were grouped by design sub-area within study areas, opinions of the same
businesses are also grouped likewise in order to arrive at some general conclusions about the study
area businesses on the one hand and their perceptions on the other.

Hypotheses of significant differences in respondent opinions by design sub-area are subjected
to statistical tests whenever appropriate with the aid of contingency tables. These tests are designed
to detect whether responses of businesses and grade level differences are independent or correlated.
The most popular tests are the chi-square tests. However, there are situations when these tests are
of questionable value. This occurs when 1) sample sizes are small and 2) individual cells in
contingency tables have observed frequencies equal or very close to zero, that is, individual cell
counts are very small. Itis well established in the statistical literature on chi-squared testing that the
presence of empty cells and sparse tables cause poor chi-squared approximations for goodness-of-fit
statistics. This problem was often encountered in the analysis of the surveys administered in the four
study areas. Some possible solutions to this problem include:

—Combine categories of variables/responses to obtain larger cell counts. This should only

be done when there is a natural way to combine the responses and there is little information

loss in defining the variable more crudely.

—Use of exact small-sample methods. One example of an exact test is the Fisher’s Exact

Test Statistic for general (i x j) tables. This test estimates a p-value which is the null

probability that the chi-square is at least as large as the observed value, the calculation being

done using the exact distribution rather than the large-sample chi-squared distribution.
In most situations in this report, the latter method has been adopted, and wherever appropriate,
Fisher’s test statistic is also reported along with standard chi-square tests. When only the chi-square
statistic is reported with the original p-value, statistical significance is assessed by the size of the p-
value or by comparing the computed chi-square statistic to the critical value. When the sample size
is small, the original p-value is replaced by the Fisher’s statistic. The Fisher’s statistic represents
the modified probability (p-value) of the observed chi-square. A p-value equal to or greater than .05
indicates the presence of a statistically significant correlation between the variables in concern with
95% confidence level ormore. Both the original probability (p-value) as well as the Fisher’s statistic
p-value are reported. This is done because there were situations, albeit very few, where the original

chi-square probability indicated the presence of a relation (no-relation) which was contradicted by

80



the Fisher’s statistic. This can occur when the original p-value is of the magnitude of .05 or less
(suggesting a correlation between two variables with 95% confidence or more) and the Fisher’s
statistic is greater than .05, contradicting the presence of the relation. When response categories
were large in number and fairly similar, a combination of grouping response categories and exact
methods were used.  Furthermore, open-ended questions such as “What are the main
advantages/disadvantages of being in business at this location?” were not subjected to such statistical
tests. The reason for this was that a large variety of responses were elicited, and there was no way
to group responses without losing information.

In studying the effect of an explanatory variable ‘X’ on a response variable ‘Y’, one should
try to control for factors that could potentially influence that relationship through another control
variable ‘Z’. Therefore, instead of using two-way contingency table analysis, another technique that
is made use of in this report is called meta analysis. Meta analysis is the process of combining the
statistical results from different studies to arrive at a general conclusion about the question in
concern. Meta analysis controls for differences in study areas (*Z’ variable), while assessing the
strength of the relationship between the ‘X’ variable (grade level) and the ‘Y’ variable
(opinion/perceptions). This is essentially a three-way contingency analysis instead of a two-way
analysis. Since study areas differ from each other in many respects, this approach is justifiable.
Instead of individual chi-square statistics, the test is based on Cochran-Mantel-Haenszel type (CMH)
statistics. This technique is used wherever appropriate in the sense that it was conducted only if

there was information to gain in the combined analysis of relevant questions.

Description of Present Location

Each business was asked to describe the present location, and these opinions are described
in Table 15 below. The table is organized in a way such that the “% Yes” column indicates the
percentage of total respondents who thought the location had that attribute, while the “% No”
column indicates the percentage of total respondents who believed the location did not have the
attribute. Again, percentages are based on total number of respondents, and the percentages do not

add up because of multiple responses; this is typical of questions which target attribute(s).
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Table 15. Abutting Businesses: Description of Present Location

Description of Elevated Depressed At-Grade All Design
Location Sub-Areas

% Yes % No %Yes % No % Yes  %No % Yes % No
Study Area 1: N=38 N=16 N=17 N=71
Lubbock
Nice 18.4 18.4 18.8 12.5 11.8 17.7 16.9 16.9
So-so 15.8 26.3 25.0 18.8 294 11.8 21.1 21.1
Accessible 60.5 18.4 37.5 37.5 88.2 59 61.9 19.7
Active 237 7.9 313 0.0 824 0.0 394 4.2
Safe 23.7 23.7 25.0 43.8 52.9 17.7 30.9 26.8
Convenient 57.9 7.9 12.5 50.0 58.8 59 47.9 16.9
Stable 26.3 10.5 18.8 0.0 70.6 0.0 352 5.6
Well-kept 26.3 21 25.0 313 41.2 11.8 9.6 21.1
Spacious 39.5 | 7.9 | 25..0 6.3 52.9 11.8 39.4 8.5
Study Area 2: =14 N= N=8 N=27
Houston
Nice 50.0 0.0 60.0 20.0 25.0 25.0 44 4 11.1
So-so 7.1 0.0 0.0 0.0 0.0 12.5 3.7 3.7
Accessible 28.6 357 20.0 20.0 375 12.5 29.6 259
Active 214 14.3 40.0 20.0 0.0 12.5 18.5 14.8
Safe 143 7.1 60.0 0.0 25.0 25.0 259 11.1
Convenient 429 214 20.0 20.0 37.5 25.0 37.0 222
Stable 214 0.0 20.0 0.0 375 0.0 259 0.0
Well-kept 429 7.1 60.0 0.0 375 12.5 44 .4 7.4
Spacious 28.6 0.0 0.0 0.0 25.0 0.0 222 0.0
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Table 15. Abutting Businesses: Description of Present Location (continued)

Description of Elevated Depressed At-Grade All Design
Location Sub-Areas

% Yes % No % Yes Y% No % Yes  %No % Yes % No
Study Area 3; N=117 N=33 N=33 N=203
San Antonio _
Nice 29.1 1.1 424 12.1 396 7.6 34.0 10.3
So-so 14.5 13.7 6.1 9.1 15.1 5.7 13.3 10.8
Accessible 63.3 16.2 48.5 15.2 56.6 18.9 59.1 16.8
Active 47.0 4.3 48.5 12.1 37.7 1.9 44.8 49
Safe 31.6 17.1 42.4 15.2 24.5 17.0 315 16.8
Convenient 56.4 5.1 57.6 18.2 49.1 7.6 54.7 7.9
Stable 31.6 0.9 33.3 3.0 28.3 0.0 31.0 1.0
Well-kept 42.8 5.1 60.6 6.1 3.3 0.0 46.5 3.9
Spacious 30.8 10.3 33.3 6.1 339 5.7 32.0 8.4
S])t;];ia}; Area 4: N=17 N=34 N=8 =59 ﬁ—J
Nice 41.2 59 29.4 20.6 12.5 25.0 30.5 17.0
So-s0 17.7 i1.8 11.8 2.9 12.5 50.0 13.6 11.9
Accessible 47.1 17.7 58.8 14.7 62.5 12.5 55.9 15.3
Active 23.5 23.5 50.0 59 62.5 0.0 44.1 10.2
Safe 0.0 23.5 353 11.8 12.5 12.5 22.0 15.3
Convenient 29.4 11.8 55.9 8.8 75.0 0.0 509 85
Stable 41.2 0.0 44.1 0.0 12.5 0.0 38.9 0.0
Well-kept 29.4 11.8 41.2 2.9 0.0 37.5 322 10.2
Spacious 47.1 17.7 177 | 147 0.0 0.0 23.7 13.6
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Table 15. Abutting Businesses: Description of Present Location (continued)

Description of Elevated Depressed At-Grade All Design
Location Sub-Areas

% Yes % No %Yes % No % Yes  %No % Yes % No
All Study Areas N=186 =88 N=86 N=360
Combined
Nice 30.0 11.0 34.0 16.0 300 13.0 31.0 13.0
So-s0 15.0 15.0 1.0 8.0 16.0 12.0 14.0 13.0
Accessible 59.0 18.0 49.0 19.0 62.0 15.0 57.0 18.0
Active 380 8.0 45.0 8.0 45.0 2.0 42.0 6.0
Safe 26.0 18.0 38.0 18.0 29.0 17.0 29.0 18.0
Convenient 53.0 8.0 470 200 52.0 8.0 51.0 11.0
Stable ‘ 3.0 3.0 34.0 1.0 36.0 0.0 33.0 20
Well-kept 38.0 9.0 47.0 9.0 40.5 7.0 41.0 9.0
Spacious 34.0 10.0 24.0 9.0 34.0 6.0 31.0 9.0

Accessibility of the present location is one of the most frequently cited attributes for all study
areas, and it was cited 57% for all study areas combined. This response is closely followed by
convenience, which was mentioned 51% of the time. A very small percentage of the responses, only
2%, believed that the location is unstable, for all study areas combined.

The evaluation of these responses presents a perception of the neighborhood from the

perspective of businesses abutting the study freeways as well as the accessibility of the location.

Lubbock: Almost 62% of the businesses who responded to the survey mentioned that the
study sections were very accessible. Forty-eight percent mentioned convenience. However,
accessibility and convenience were cited most frequently (88% and 59% of the time,
respectively) on at-grade (control) sections and more frequently on elevated sections t‘han on
depressed sections. On depressed sections, only 13% said the location was convenient, while
almost 50% of the businesses felt otherwise, and businesses’ responses to accessibility were
ambiguous. Furthermore, positive neighborhood attributes such as safe, stable, well-kept,

and spacious were all cited most often on at-grade sections and also more frequently on
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clevated sections than on depressed sections. Negative attributes such as unsafe and ill-kept
neighborhoods were cited most frequently on depressed sections. Active neighborhoods
were cited most frequently on at-grade sections and more frequently on depressed than

elevated sections, indicating traffic levels.

Houston: Sixty percent of businesses located adjacent to depressed sections of the freeway
responded that the area was nice, safe, and well-kept. These responses were cited most
frequently on depressed sections in comparison to elevated and at-grade sections.
Accessibility was cited most often on at-grade sections (38%); on elevated segments, a
greater percentage thought the area was inaccessible in comparison to those who thought it
was accessible. Convenience was cited most frequently by businesses located adjacent to
elevated sections (43%) and was cited by 37% of businesses overall. Forty-four percent of
the abutting businesses mentioned the area was nice, while less than 4% thought it was so-so.

None of the businesses believed that the area was unstable or not spacious.

San Antonio: Accessibility and convenience were cited 59% and 55% of the time, on all
design sub-areas combined, and these were the most frequently cited attributes of the area.
Forty-six percent of the abutting businesses thought the area was well-kept, and 34%
responded that the area was nice. Again, positive neighborhood type attributes such as safe,
stable, well-kept, nice, convenient, and spacious were all cited most frequently on depressed
sections of the study area. However, accessibility and convenience were cited most

frequently on elevated sections (63% and 56% of the time, respectively).

Dallas: Accessibility and convenience were cited 56% and 51% of the time, respectively,
on all design sub-areas combined. These two responses were again cited most frequently on
the at-grade sections and more often on depressed segments than on elevated segments.
Sixty-three percent of the respondents also thought that the activity level was highest on the
at-grade sections. Attributes like safe, stable, and well-kept were all cited most frequently
on depressed segments (35%, 44%, and 41% of the time respectively). Other neighborhood

qualities such as nice and spacious were cited most frequently on elevated segments (41%
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and 47% of the time, respectively). ‘Active neighborhood’ was cited most frequently on the
at-grade segment, and again more frequently on the depressed segment of North Central

Expressway than on the elevated segment.

Reasons for Locating at Present Address

Respondents were asked to list the major reasons for selecting the present location. The
distribution of coded responses is included in Table 16. The most frequent response that was given
by businesses (for all study areas combined) was “convenience” followed by “customer market” and
“price of real estate.” Abutting businesses in all study areas did not consider “landscape” as an
important reason at all, and less than 6% of the respondents mentioned it as one of the factors for
locating at the present address.

In the Lubbock 1-27 area, price and convenience were cited most often. Price was cited
approximately 41% ot the time, and convemence was cited 51% ot the time. The frequency of
responses mentioning convenience ranged from 33% on the depressed section to 57% on the at-grade
section.

In the Houston study area, customer market, convenience, and type of area were cited most
often. Substantial differences are observed in the responses by freeway grade level. For example,
75% of the businesses adjacent the at-grade segments mentioned convenience while 40% cited it on
elevated segments, and only 25% cited it on depressed segments. Overall, convenience was cited
by 50% of the 22 respondents. Customer market was cited by 55% of the respondents overall, with
almost 90% of the respondents on elevated segments citing it as an important factor. Type of area
was cited by 40% of the respondents overall; traffic patterns were cited by 32% and ‘took over
existing business’ by another 23%.

Responses from the San Antonio study sections did not show a great variation by design sub-
area. Convenience was cited by 58% of the respondents; 41% of the respondents mentioned
customer market; 27% mentioned price, type of area, and ‘took over existing business’ individually;

28% mentioned traffic patterns as deciding factors, and another 2% mentioned landscape.
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Table 16. Percentage Distribution of Abutting Businesses’ Responses to the
Question “What Are the Main Reasons You Decided to
Locate at This Address” by Design Sub-Area

Response Elevated Depressed At-Grade All Design
Y% % Y% Sub-Areas
%
Study Area 1: Lubbock
Price 46.0 46.7 23.5 40.6
Convenience 56.8 333 529 50.7
Type of area 21.6 20.0 59 17.4
Customer market 18.9 20.0 23.5 20.3
Traffic patterns 243 40.0 41.2 31.9
Took over existing business 13.5 13.3 294 17.4
Landscape 2.7 0.0 0.0 1.5
Other responses (building type) 8.1 0.0 59 5.8
| Total number of responses N=37 N=15 N=17 N=69
[Study Areas 2: Houston
Price 20.0 25.0 25.0 227
Conventence 40.0 25.0 75.0 50.0
Type of area 40.0 50.0 37.5 40.9
Customer market 90.0 50.0 12.5 54.6
Traffic patterns 40.0 50.0 12.5 31.8
Took over existing business 10.0 50.0 25.0 22.7
Landscape 0.0 0.0 0.0 0.0
Other responses (building type) 0.0 0.0 0.0 0.0
Total number of responses N=10 N= N=8§ N=22
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Table 16. Percentage Distribution of Abutting Businesses’ Responses to the
Question “What Are the Main Reasons You Decided to
Locate at This Address” by Design Sub-Area (continued)

Response Elevated Depressed At-Grade All Design
% Y% Y% Sub-Areas
Y

Study Area 3: San Antonio

Price 279 25.8 25.0 26.7
Convenience 57.7 58.1 57.7 57.8
Type of area 21.2 41.9 30.8 273
Customer market 39.4 41.9 42.3 40.6
Traffic patterns 25.0 323 30.8 27.8
Took over existing business 29.8 25.8 21.2 26.7
Landscape 1.9 32 0.0 1.6
Other responses (building type) 0.0 0.0 0.0 0.0
Total number of responses N=104 N=31 N=52 N=1 Sz____
Study Area 4: Dallas

Price 30.8 419 75.0 44.2
Convenience 46.2 67.7 75.0 63.5
Type of area 23.1 226 0.0 9.2
Customer market 53.9 51.6 12.5 46.2
Traffic patterns 30.8 25.8 12.5 25.0
Took over existing business 23.1 16.1 25.0 19.2
Landscape 0.0 9.7 0.0 5.8
Other responses (building type) 0.0 0.0 0.0 0.0
Total number of responses N=13 N=31 N=§ N=52
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Table 16. Percentage Distribution of Abutting Businesses’ Responses to the
Question “What Are the Main Reasons You Decided to
Locate at This Address” by Design Sub-Area (continued)

Response | Elevated Depressed At-Grade All Design
Y Y% Y% Sub-Areas
= %
All study Areas Combined
Price 32.0 36.0 29.0 32.0
Convenience 55.0 56.0 60.0 57.0
Type of area 23.0 31.0 24.0 25.0
Customer market 39.0 42.0 33.0 38.0
Traffic patterns 26.0 32.0 29.0 28.0
Took over existing business 24.0 21.0 24.0 23.0
Landscape 2.0 5.0 0.0 2.0
Other responses (building type) 2.0 0.0 1.0 1.0
Total number of responses N= 164=L_N= 81 N=85 N=330

Sixty-four percent of the respondents in the Dallas study section mentioned convenience as
areason for locating at the present address; 46% mentioned customer market; 44% mentioned price.
Only 19% of the respondents cited each of the factors ‘type of area’ and ‘took over existing business’
as reasons for selecting the present location. Landscape was mentioned by only 6% of the

respondents; all of them were located adjacent depressed segments of the study section.

Main Advantages of Being at Present Location

Respondents were asked open-ended questions on the advantages of being at the present
location, and the distribution of responses is presented in Table 17. The responses are found to vary
significantly both by study area and by design sub-area. The percentages do not add up in Tables
17 and 18 because of multiple responses. In Study Area 1 (Lubbock), accessibility was cited 35%
of the time on all design sub-areas combined as an important advantage. This was followed by

price/rent and convenience cited 17% and 15% of the time, respectively.
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Table 17. Distribution of Responses to the Question “What Are the Main
Advantages of Being in Business at This Location?” by Design Sub-Area

Response Elevated Depressed At-Grade All Design
Yo Yo % Sub-Areas
Y%
Study Area 1;: Lubbock
Accessibility 429 16.7 25.0 348
Convenience 25.0 0.0 0.0 15.2
Customer market 3.6 0.0 25.0 8.7
Price/rent 25.0 16.7 0.0 17.4
Parking 10.7 0.0 0.0 6.5
Visibility 7.1 0.0 8.3 6.5
Total number of responses N=28 =6 N=12 N=46
Study Areas 2: Houston
Accessibility 18.2 0.0 20.0 15.0
Convenience 9.1 0.0 60.0 20.0
Customer market 45.4 25.0 20.0 350
Price/rent 0.0 0.0 20.0 5.0
Neighborhood 18.2 50.0 0.0 20.0
Visibility 9.1 0.0 0.0 5.0
Total number of responses N=11 N=4 =5 N=20
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Table 17. Distribution of Responses to the Question “What Are the Main
Advantages of Being in Business at This Location?” by Design Sub-Area (continued)

Response Elevated Depressed At-Grade All Design
Yo Y Y% Sub-Areas
Yo
Study Area 3: San Antonio
Accessibility 31.0 28.6 36.8 32.1
Convenience 18.0 14.3 15.8 16.9
Customer market 38.0 47.6 395 39.6
Price/rent 5.0 9.5 79 6.3
Neighborhood 23.0 23.8 263 23.9
Parking 1.0 0.0 0.0 0.6
Central 18.0 0.0 10.5 13.8
Visibility 6.0 9.5 289 11.9
Total number of responses N=100 N=60 N=61 N=275
Study Areas 4: Dallas
Accessibility 46.7 20.7 50.0 32.0
Convenience 6.7 27.6 333 22.0
Customer market 6.7 13.8 16.7 12.0
Price/rent 6.7 3.5 333 8.0
Neighborhood 0.0 6.9 0.0 4.0
Parking 6.7 35 0.0 4.0
Visibility 6.7 13.8 0.0 10.0
Total number of responses N=15 N=29 =6 N= 50
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Table 17. Distribution of Responses to the Question “What Are the Main
Advantages of Being in Business at This Location?” by Design Sub-Area (continued)

Response Elevated Depressed At-Grade All Design
Yo Y% Y% Sub-Areas
Yo
All Study Areas Combined
Accessibility 33.8 21.7 344 31.3
Convenience 17.5 18.3 18.0 17.8
Customer market 29.2 25.0 32.8 29.1
Price/rent 8.4 6.7 9.8 8.4
Neighborhood 16.2 15.0 16.4 16.0
Parking 33 1.7 0.0 2.2
Central 11.7 0.0 6.6 8.0
Visibility 6.5 10.0 19.7 10.2
Total number of responses N=154 N=60 N=61 N=275
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Table 18. Distribution of Responses to the Question “What Are the Main
Disadvantages of Being in Business at This Location?” by Design Sub-Area

Lack of Elevated Depressed At-Grade All Design
% Yo % Sub-Areas
%
Study Area 1: Lubbock
Accessibility 23.1 333 12.5 239
Convenience 0.0 0.0 25.0 4.4
Customer market 7.7 0.0 0.0 4.4
Price/rent 0.0 0.0 0.0 0.0
Neighborhood 30.8 25.0 12.5 26.1
Parking 7.7 83 12.5 8.7
Visibility 15.4 25.0 12.5 17.4
Total number of responses N=26 N=12 ” N=8 N=46
| Study Areas 2: Houston
Accessibility 44.4 75.0 20.0 44.4
Convenience 11.1 0.0 0.0 5.6
Visibility 222 0.0 20.0 16.7
Total number of responses N= N= N=5 N=18§
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Table 18. Distribution of Responses to the Question “What Are the Main
Disadvantages of Being in Business at This Location?” by Design Sub-Area (continued)

Lack of Elevated Depressed At-Grade All Design
Yo % % Sub-Areas
Yo
Study Area 3: San Antonio
Accessibility 22.7 474 60.6 36.2
Convenience 4.0 0.0 18.2 7.1
Customer market 4.0 10.5 6.1 5.5
Price/rent 4.0 0.0 3.0 32
Neighborhood 38.7 211 273 33.1
Parking 6.7 0.0 0.0 3.9
Visibility 213 21.1 3.0 16.5
Total number of responses N=75 N=19 N=33 N=127
Study Areas 4: Dallas
Accessibility 143 35.7 333 29.2
Convenience 214 0.0 16.7 8.3
Customer market 0.0 0.0 0.0 0.0
Price/rent 0.0 7.1 0.0 42
Neighborhood 14.3 10.7 0.0 10.4
Parking 0.0 0.0 0.0 0.0
Visibility 7.1 0.0 16.7 4.2
Total number of responses N=14 N=28 =6 L N=48§
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Table 18. Distribution of Responses to the Question “What Are the Main
Disadvantages of Being in Business at This Location?” by Design Sub-Area (continued)

Lack of Elevated Depressed At-Grade All Design
Y% % % Sub-Areas
Y%
All Study Areas Combined
Accessibility 23.4 41.3 46.2 33.1
Convenience 5.7 0.0 17.3 6.7
Customer market 4.0 32 3.9 3.8
Price/rent 24 3.2 1.9 2.5
Neighborhood 31.5 15.9 19.2 24.7
Parking 5.7 1.6 1.9 3.8
Visibility 18.6 11.1 7.7 14.2
Total number of responses N=124 N=63 N=52 N=239

Furthermore, not surprisingly, visibility was cited only on the at-grade and elevated sections.
Parking was also mentioned only on the elevated section. Overall, only two advantages were cited
on depressed section of [-27 (#9). These were accessibility and price, each cited only about 17% of
the time. Accessibility, customer market, and visibility were the only advantages cited on the at-
grade segment. In contrast, businesses adjacent the elevated segment cited many more advantages.
In Study Area 2 (Houston), customer market was cited 35% of the time as an important attribute of
the location, followed by convenience and neighborhood. Visibility and rent were the least
important attributes, cited by only about 5% of the respondents. In Study Area 3 (San Antonio),
customer market was cited by 40% of the respondents as an important attribute of the location,
followed by accessibility (32% of the time). Neighborhood was cited by almost 24% of the
businesses as an advantage; central location was cited by 14%, and visibility was cited by another
12%. Interestingly, the visibility was cited most frequently on the at-grade sections. Parking was
the least important attribute, cited less than 1% of the time. In Study Area 4 (Dallas), accessibility
was cited 32% of the time on all design sub-areas combined, as an advantage of being in business

at the present location. This was followed by convenience (22% of the time) and customer market
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(12% of the time). Visibility was cited by 10% of the businesses. Neighborhood and parking were
the least important attributes, each being cited 4% of the time. The surveys for all study areas
combined indicate that accessibility was the most often cited advantage (31% of the time), followed
by customer market (29% of the time). Parking was cited the least number of times as an advantage

of the location (2% of the time).

Main Disadvantages of Being at Present Location

Businesses were once again asked open-ended questions on the disadvantages of being in
business at the present location. The distribution of coded responses is presented in Table 18. In
Lubbock, lack of accessibility and poor neighborhood were cited most often, 24% and 26% of the
time, respectively. Lack of visibility was cited by 17% of the respondents overall; within design sub-
areas lack of visibility was cited most frequently on the depressed sections. Less than 5% of the
respondents on all design sub-areas combined believed that the location was inconvenient or that
there was a lack of customer market. In the Houston study arca, lack of accessibility was cited 44%
of the time, followed by lack of visibility (17%) as disadvantages of being in business at the present
location. In San Antonio and Dallas, lack of accessibility was the most often cited response, 36%
and 29%, respectively. This response was followed by poor neighborhood, cited 33% and 10% of
the time, respectively. Lack of accessibility was the most cited response in all study areas, both
individually as well as combined (33% of the time). Bad neighborhood was the next most cited

response (25% of the time) followed by visibility (14% of the time).
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Extent Area Has Changed While at Present Location

Abutting businesses in all study areas were asked to indicate the extent to which the area had
changed while being in business, and their responses are summarized in Table 19. In the analysis,
non-responses were not included. Substantial differences were found in the opinions across study
areas. As mentioned earlier, chi-square tests from the contingency tables were conducted for each
study area individually and for all study sections combined to assess whether the differences in the
frequency distribution of responses for the different design sub-areas are statistically significant. For
all study areas combined, the value of the chi-square statistic with 12 degrees of freedom equals
14.65 which has a probability p-value equal to .261 which is much greater than .05. Therefore, the
chi-square statistic for this contingency table is not significant. This suggests that statistically, the
responses by design sub-area are not significant, or in other words, freeway elevation does not affect
their responses. Responses were also studied by individual study areas to assess if there was any
association between grade level differences and opinions. However, the test statistics were found
to be statistically insignificant for all study areas, suggesting that there does not exist any correlation
between grade level and opinions.

Figure 19 clearly shows the differences in the response patterns across study areas. Clearly,
only in the case of Lubbock and San Antonio did a greater percentage feel that the area has improved
since the time they located there. In the case of Houston, the percent of respondents who thought
the area had improved was as large as the percent who believed there was no change in the area. A
greater percentage of the Dallas study section abutting businesses felt the area had declined rather

than improved.
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Table 19. Percentage Distribution of Responses to the Question

“Extent Area Has Changed While Being in Business at the Present Location”

Response Elevated Depressed At-Grade All Design
%o % % Sub-Areas
Yo
Study Area 1: Lubbock
Improved greatly 23.1 6.3 52.9 26.4
Improved a good bit 20.5 25.0 11.8 19.4
Improved little 17.9 6.3 11.8 13.9
No change 15.4 6.3 17.7 13.9
Declined little 7.7 12,5 0.0 6.9
Declined a good bit 10.3 18.8 59 P11
Declined greatly 5.1 25.0 0.0 83
No response N=3 N=1 N=0 N=4
Total number of responses N=39 N=16 N=17 N=72
Chi-square Statistic x°(12)*=20.5 p=.058,
Fisher’s exact test (2-tail) p = .082  Not Significant;
Study Areas 2: Houston
Improved greatly 7.7 20.0 0.0 7.7
Improved a good bit 154 0.0 0.0 7.7
Improved little 7.7 40.0 375 23.1
No change 38.5 40.0 375 38.5
Declined little 154 0.0 12.5 11.5
Declined a good bit 15.5 0.0 0.0 7.7
Declined greatly 0.0 0.0 12.5 3.9
No response N=1 =0 N= N=1
Total number of responses N=13 N=5 =8 N=26

Chi-square Statistic x° (12) = 11.28 p=.505,
Fisher’s Exact Test (2-tail) p =.671 Not Significant,

® The figures in parentheses are degrees of freedom.




Table 19. Percentage Distribution of Responses to the Question “Extent
Area Has Changed While Being in Business at the Present Location” (continued)

Response Elevated Depressed At-Grade All Design
% % % Sub-Areas
%
Study Area 3: San Antonio
Improved greatly 14.6 214 17.7 16.4
Improved a good bit 18.2 10.7 15.7 16.4
Improved little 21.8 25.0 235 22.8
No change 282 28.6 314 29.1
Declined little 10.0 3.6 11.8 9.5
Declined a good bit 3.6 7.1 0.0 32
Declined greatly 36 3.6 0.0 2.7
No response N=9 N=7 N=2 N=18
Total number of responses N=110 N=28 N=51 N=189
Chi-square Statistic x2(12) =8.00 p=.785
Fisher’s Exact Test (2-tail) p=.8 ___ Not Significant; __
Study Area 4: Dallas
Improved greatly 5.9 6.1 0.0 5.2
Improved a good bit 11.8 12.1 375 15.5
Improved little 17.7 18.2 12.5 17.2
No change 17.7 21.2 12.3 18.9
Declined little 294 242 12.5 24.1
Declined a good bit 17.7 12.1 25.0 15.5
Declined greatly 0.0 6.1 0.0 35
No response N=0 N=1 N= N=1
Total number of responses N=17 N=33 N=8 N=58

Chi-square Statistic % (12) =6.69 p=.877

Fisher’s Exact Test (2 tail) =959

Not Significant;
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Table 19. Percentage Distribution of Responses to the Question “Extent
Area Has Changed While Being in Business at the Present Location” (continued)

Response Elevated Depressed At-Grade All Design
% % Y% Sub-Areas
%
All Study Areas Combined
Improved greatly 13.4 12.2 14.3 133
Improved a good bit 17.3 9.8 15.5 15.1
Improved little 20.1 232 21.4 21.1
No change 26.8 219 34.5 27.5
Declined little 11.7 13.4 9.5 11.6
Declined a good bit 7.3 10.9 3.6 7.3
Declined greatly 34 85 1.2 | 4.1
No response 13 9 2 24
Total number of responses N=179 N=82 N=84 N=345
Chi-square Statistic x2(12) =14.65 p=.261,
Critical x?(12) (.05)=21.03 Not Significant;
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Figure 19. Extent of Change in the Location Since Being in Business at the Location
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Extent Area Has Changed Since Completion of Study Freeway

The businesses were once again asked to respond to the question “How do you think the area
has changed since completion of the freeway?” The percentage distribution of the responses is
shown in Table 20. The value of the chi-square statistic (for all study areas combined) with 12
degrees of freedom equals 19.9 with a probability of .10. Therefore, once again the chi-square
statistic for this contingency table is not significant. This suggests that statistically, the responses
by design sub-area are not significant or, in other words, freeway elevation does not affect their
responses. The individual study area statistics were significant for the Lubbock area alone, where
47% on depressed section #9 of [-27 believed the area had declined since construction in comparison
to only 15% on elevated sections and 20% on at-grade sections. Similarly, 67% on elevated section
#8 of [-27 said there was an improvement in the area since construction in comparison to 47% on
depressed sections and 87% on at-grade sections. The percentage who said there was no change in
the area after construction ranged from 7% on the depressed section to 18% on the elevated segment.

Figure 20 reflects the opinions of the abutting businesses in terms of change in the area since
completion of the study freeways. A majority of the abutting businesses in the Lubbock, San
Antonio, and Dallas areas unambiguously felt that their areas had improved since completion of the
study freeways. In the Houston area, 39% believed that their neighborhood had improved since

construction; an equally large number believed otherwise, and another 13% felt there was no change.
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Table 20. Percentage Distribution of Responses of Abutting Businesses to the Question

“Extent Area Has Changed Since Completion of Study Freeway”

Response Elevated Depressed At-Grade All Design
% % o, Sub 0ﬁ:reas
Study Area 1: Lubbock
Improved greatly 25.6 0.0 47.1 25.4
Improved a good bit 17.9 40.0 23.9 23.9
Improved little 23.1 6.7 15.5 15.5
No change 17.9 6.7 15.5 15.5
Declined little 7.7 0.0 5.6 5.6
Declined a good bit 7.7 20.0 8.5 8.5
Declined greatly 0.0 26.7 5.6 5.6
No response N=3 ll =2 N=5 N=5
Total number of responses N=39 ” N=15 N=17 N=71
Chi-square Statistic % * (12 degrees of freedom)=33.2 p=.001
Fisher’s Exact Test (2 tail) p=.001 Significant;
Study Areas 2: Houston
Improved greatly 0.0 0.0 0.0 0.0
Improved a good bit 273 0.0 37.5 26.1
Improved little 0.0 25.0 25.0 13.0
No change 18.2 50.0 12.5 21.7
Declined little 273 0.0 0.0 13.0
Declined a good bit 18.2 0.0 0.0 8.7
Declined greatly 9.1 25.0 25.0 17.4
No response N=3 N=1 N= =4
Total number of responses N=11 N=4 =8 N=23

Chi-square Statistic 2 (10 degrees of freedom) = 12.34 p=.263
Fisher’s Exact Test (2 tail) p=.300 Not significant,
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Table 20. Percentage Distribution of Responses of Abutting Businesses to the Question
“Extent Area Has Changed Since Completion of Study Freeway” (continued)

Response Elevated Depressed At-Grade All Design
% Y% Yo Sub-Areas
%
Study Area 3: San Antonio
Improved greatly 15.7 20.0 1.1 15.1
Improved a good bit 14.7 4.0 133 12.8
Improved little 31.4 28.0 26.7 29.7
No change 314 36.0 46.7 36.1
Declined little 3.9 4.0 22 3.5
Declined a good bit 0.0 0.0 0.0 0.0
Declined greatly 2.9 i 8.0 0.J 2.9
No response 17 H 10 ll 8 35
Total number of responses N=102 ” N=25 “ N=45 N=172
Chi-square Statistic % * (10 degrees of freedom)=8.81 p=.550
Fisher’s Exact Test (2 tail) p=.6 Not significant;
Study Areas 4: Dallas
Improved greatly 17.7 324 12.5 254
Improved a good bit 353 26.5 50.0 322
Improved little 17.7 20.6 25.0 20.3
No change 23.5 11.8 0.0 13.6
Declined little 59 59 12.5 6.8
Declined a good bit 0.0 29 0.0 1.7
Declined greatly 0.0 0.0 0.0 0.0
No response 0 0 0 0
Total number of responses N=17 N=34 N=8 N=59

Chi-square Statistic x ? (10 degrees of freedom) =6.49 p=.772

Fisher’s Exact Test (2 tail) p=.778 Not significant;

!
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Table 20. Percentage Distribution of Responses of Abutting Businesses to the Question
“Extent Area Has Changed Since Completion of Study Freeway” (continued)

Response Elevated Depressed At-Grade All Design

% % % Sub-Areas
Y%

All Study Areas Combined

Improved greatly 15.4 21.7 11.5 16.0

Improved a good bit 19.5 14.1 17.9 179

Improved little 24.9 26.9 25.6 25.5

No change 28.4 19.2 38.5 28.6

Declined little 6.5 3.8 3.9 3.2

Declined a good bit 2.9 51 0.0 2.8

Declined greatly 2.4 8.9 2.6 B 4.0

No response 23 13 8 44

| Total number of responses N=169 N=78 N=78 N=325

Chi-square Statistic x (12 degrees of freedom) = 19.87 p=.07

Fisher’s Exact Test (2 tail) p=.10
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Figure 20. Extent Area Has Changed Since Completion of Study Freeway
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EFFECTS ON SURVEYED BUSINESSES

In this section, the goal is to assess the impacts of the grade level differences in freeway
construction on abutting businesses. Respondents in all study sections were asked a series of
questions on some aspects of freeway design and the construction of the freeway itself. They were
also asked information pertaining to the following: 1) Changes experienced since the construction
of the freeway, 2) Information on property values at different points in time (before, during, and
after) to assess possible property value effects, 3) Information on the number of people employed
at different points in time (before, during, and after) in order to assess changes in employment,
4) Information on the gross sales levels at different points in time (before, during, and after) in order
to assess changes in gross sales levels, 5) Information on the actual gross sales at different points in
time (before, during, and after) in order to assess changes in gross sales, and 6) Number of parking
spaces available at different points in time (before, during, and after).

All the data presented in this section pertain to abutting businesses. However, wherever
appropriate, information on non-abutting businesses is also provided for comparison purposes. As

in the previous section, statistical tests based on contingency tables are conducted whenever

appropriate.

Necessity of Construction of Study Freeway

Respondents were asked their opinions on the necessity of highway construction, and the
results are tabulated in Tables 21 and 22 for abutting and non-abutting businesses, respectively.
Regardless of design sub-area, there appears to be a general consensus in the responses.
Approximately 81% of all abutting businesses in all design sub-areas, agreed that construction of the
freeway was necessary. Only about 10% were unsure, and less than 5% thought it was not necessary.
Similarly, about 85% of non-abutting businesses agreed that construction was necessary, while less
than 3% disagreed. The statistical tests of independence between opinions and grade using standard
chi-square and exact tests from two-way contingency tables cannot be rejected for any study area.
Furthermore, the results for all the four study areas were combined into a three-way contingency
table to assess whether grade level differences in the opinions of respondents across study areas were

significant. This type of approach of combining responses across study areas is called meta analysis,

as mentioned before.
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Table 21. Percentage Distribution of Responses of Abutting Businesses to the Question '"Was Construction Necessary?"

Response

Elevated Depressed At-Grade All Design Sub-Areas
% Yo %% %
Study 1 2 3 4 All 1 2 3 4 All 1 2 3 4 All 1 b 3 4 All
Area Study Study Study Study
Areas Areas Areas Areas

“ Yes 63.2 857 84.6 88.2 80.7 70.6 80.0 80.7 882 81.6 76.5 87.5 808 87.5 81.1 68.1 85.2 83.1 88.1 81.1
" No 79 0.0 1.7 0.0 27 11.8 0.0 0.0 23 34 11.8 12.5 0.0 125 4.7 9.7 3.7 1.0 34 33
“ Maybe 10.5 0.0 5.1 59 59 5.9 0.0 6.5 5.9 57 5.9 0.0 39 0.0 35 8.3 0.0 49 5.1 5.3
I] Not sure 184 143 8.5 5.9 10.7 118 20.0 12.9 29 9.2 59 0.0 15.4 0.0 10.6 13.9 11.1 10.9 34 10.3

No N= Ne= N=1 N=0 N=6 Ne= N=0 | N= N=( N=4 N={ | N= N=1 Ne= N={ Ne= N=0 N=6 N=(0 N=[1

response

Total N=38 | N=14 | N=i18 | N=17 | N=187 || N=17 =5 | N=31 | N=34 N=87 N=17 | N=8 | N=52 | N=§ N=85 N=72 | N=27 | N=201 | N=39 | N=3359

responses

Study Area | (Lubbock):
Study Area 2 (Houston):
Study Area 3 (San Antonio):

Study Area 4 (Dallas):
Cochran-Mantel-Haenszel Statistic (6 degrees of freedom) = 1.427 p = 964 (Hypothesis of general association) Not significant;

¥* Chi-square Statistic (6 degrees of freedom) =2.47 p= 872 Fisher's Exact Test (2 tail)= 917 Not significant;

¥* Chi-square Statistic (4 degrees of freedom)=3.77 p= 438, Fisher's Exact Test (2 tail) = 437

x* Chi-square Statistic (4 degrees of freedom) =3.77 p = 727, Fisher’s Exact Test (2 tail) = 817 Not significant;

Net significant;

¥* Chi-square Statistic (6 degrees of freedom) = 3.48 p = 747, Fisher’s Exact Test (2 tail) = 783 Not significant;
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Table 22. Percentage Distribution of Responses of Non-Abutting Businesses to the Question "Was Construction Necessary?"

Response Elevated Depressed At-Grade All Design Sub-Areas
Y % % %

Study 1 2 3 4 Al 1 2 3 4 All 1 2 3 4 All 1 2 3 4 Al
Area Study Study Study Study

Areas Areas Areas Areas
Yes 889 1 66.7 | 820 100.0 845 88.9 500 | 714 893 867 - - - - - 889 | 60.0 813 91.7 852
No 0.0 0.0 1.5 0.0 1.0 11.1 0.0 143 3.6 6.7 - - - - - 3.7 0.0 27 28 28

i

Maybe “ 5.6 0.0 4.4 0.0 4.1 0.0 0.0 0.0 36 0.0 - - - - - 3.7 0.0 4.0 2.8 28
Not sure 5.6 333 118 0.0 10.3 0.0 500 { 143 36 6.7 - - - - - 3.7 40.0 12.0 2.8 92
No N= N= N= =] =1 =1 | N=0 | N=0 =1 N=3 - - - - - =1 | N N=0 N=| Ne==
response
Total N=18 | N=3 | N=68 | N=8 N=97 N=9 | N=2 | N=7 | N=28 | N=45 - - - - - N=27 | N=5 | N=75 | N=36 | N=I142
TESPONSes

Study Area 1 (Lubbock):  %* Chi-square Statistic (6 degrees of freedom) = 3.0 p =.392, Fisher’s Exact Test (2 tail) =.200 Not significant;
Study Area 2 (Houston): x* Chi-square Statistic (1 degrees of freedom) = 2.68 p=.101, Fisher’s Exact Test (2 tail) =.257 Not significant;
Study Area 3 (San Antonio): x? Chi-square Statistic (3 degrees of freedom) = 4.34 p =.747, Fisher’s Exact Test (2 tail) = .200 Not significant;
Study Area 4 (Dallas): y? Chi-square Statistic (3 degrees of freedom) = .935 p=.817, Fisher’s Exact Test (2 tail) = 1.00 Not significant;
Cochran-Mantel-Haenszel Statistic (3 degress of freedom) = 5.904 p=.116 (Hypothesis of general association) Not significant.




The CMH statistic of general association with six degrees of freedom is equal to 1.427 with
a probability p = .964 for abutting businesses. For non-abutting businesses, the CMH statistic is
equal to 5.904 (three degrees of freedom) with probability p = .116. This implies that the null
hypothesis of independence of responses from the different grade levels cannot be rejected for
abutting as well as non-abutting businesses. This confirms the idea that while respondents in all
study areas believed that construction was required, no statistically significant relationship was found

between the responses from the different design sub-areas.

Opinion of the Grade Level of Freeway Adjacent to Businesses

This section is concerned with the responses to the question “What is your opinion of this
type of freeway?” “This type” refers to the grade level of the freeway adjacent to the business.
Hence, responses to this question are also categorized by design sub-area. No chi-square tests are
conducted because the nature of the question is different for each design sub-area.

Almost 44% of respondents surveyed on elevated sections and 33% on depressed freeway
sections commented that they liked the respective grade sections they were located on very much.
A very small percentage said that they disliked the grade level of the adjacent freeway, and a yet
smaller percentage was unsure. The pattern of responses on elevated sections is similar for all study
arcas, with a large percentage of respondents responding that they liked the elevated freeway very
much. On depressed freeway sections, however, the pattern is quite different. A large percentage
of abutting businesses in study areas ! (Lubbock) and 2 (Houston) commented that they disliked the
depressed freeway in varying degrees. Businesses in study areas 3 (San Antonio) and 4 (Dallas) said
that they liked the depressed freeway. Businesses abutting at-grade sections of the freeway were also
asked to express their opinion on the freeway grade type immediately adjacent to the at-grade

section. The responses of these businesses are separated and also presented in Table 23.
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Table 23. Percentage Distribution of Responses of Abutting Businesses to the Question “Your Opinion of this Type of Freeway”

Response Elevated Depressed At-Grade
% % %
Study Area l 1 2 3 4 All 1 2 3 4 All 2 4 All Stady
Study Study Areas
Areas Areas NE’ NE ND NE ND NE ND
ND
Like it very 41.9 385 46.8 375 44.1 11.8 200 353 438 329 4.3 344 364 - 250 30.8 316
much
Like it some 256 231 21.1 18.8 22.0 17.7 20.0 [1.8 219 17.1 429 313 364 - 375 333 179
Dislike it some 5.1 0.0 10.1 18.8 2.0 11.8 40.0 59 31 79 143 6.3 18.2 - 0.0 7.9 5.1
Dislike it very 7.7 231 5.5 18.8 8.5 353 0.0 235 6.3 18.2 143 31 0.0 - 0.0 5.1 0.0
much
No opinion 20.5 15.4 14.7 6.3 153 17.7 20.0 17.7 25.0 20.5 i4.3 219 9.1 - 375 20.5 211
Not sure 0.0 0.0 1.8 0.0 1.1 59 0.0 59 0.0 34 0.0 31 0.0 - 0.0 2.6 0.0
No response N=3 N=] N=10 =] N=15 N=(0} N=0 N=1 N=2 N=3 N=1 N=10 N=0 - N=0 N=10 N=1
Total responses || N=39 | N=13 | n=109 | n=16 | N=177 || N=17 | n=s | n=sa | w32 | ness N=7 N=32 | n=11 | - | nes | =39 | nero |

"NE: stands for near elevated freeway.
ND: stands for near depressed freeway.




Grade Level of Freeway Preferred

All respondents were asked what type of freeway design they preferred, elevated or
depressed. The results for abutting businesses are presented in Table 24, and those for non-abutting
businesses are presented in Table 25. Since the study areas differ substantially in terms of their
characteristics, a three-way analysis was also performed. For the three-way contingency analysis of
preferences and grade level, controlling for the study area, the CMH test statistic of association
between preferences and grade level for abutting businesses is 22.67 with degrees of freedom equal
to six. This statistic exceeds the critical value of the chi-square with six degrees of freedom and
level of significance of .05. This suggests that for the overall sample, there is an association between
preferences and grade level. Interestingly, the pattern of responses of non-abutting businesses is
similar to the response pattern of abutting businesses. The CMH statistic of general association for
non-abutting businesses is 18.9 with three degrees of freedom and probability p=.001 which is lower
.05, affirming the presence of a strong correlation. When responses are analyzed by design sub-area,
there is a tendency for respondents to prefer either the grade type that they are currently located on
or gravitate towards the ‘no-preference’ response category.

Design sub-area differences were apparent only in the case of the responses from abutting
businesses abutting the I-27 study sections in Lubbock and the San Antonio sections . A majority
of the businesses on both I-27 sections (elevated, depressed) prefer elevated freeway types, and 10%
or less preferred depressed types. Twelve percent of the respondents from the at-grade 1-27 control
section said they preferred elevated freeway types; none preferred the depressed type of freeway, and
a large majority, 84%, had no preference or were not sure. In the case of San Antonio, the largest
percentage of respondents had either no preference or were unsure. However, among those who did
exhibit a preference in the San Antonio sections, there are considerable design sub-area differences.
On the elevated sections, there is a tendency to show preference for the elevated freeway type; on
depressed sections there is a preference for depressed type of freeways; on the at-grade sections, the
percentage preferring either types of designs are approximately similar.

There were design sub-area differences in the responses from non-abutting sections of the

study freeways, and this is not surprising.
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Table 24. Percentage Distribution of Responses of Abutting Businesses
to the Question “Do You Prefer Elevated or Depressed Freeways?”

Opinion Elevated Depressed At-Grade All Design
% Y % Sub-Areas
%
Study Area 1: Lubbock
Elevated 524 41.2 11.8 40.8
Depressed 95 59 0.0 6.6
No preference 19.1 17.7 58.8 27.6
Not sure 24 17.7 235 16.5
No response N=7 N=3 N=1 N=11
Total number of responses N=42 N=17 N=17 N=76
Chi-square Statistic x> (6) = 19.3 p = .40,
Fi~her’s Exact Test (2 tail) p = 001 Significiat
Study Areas 2: Houston
Elevated 57.4 0.0 571 46.2
Depressed 14.3 40.0 14.3 19.2
No preference 214 40.0 14.3 23.1
Not sure 7.1 20.0 143 115
No response N=0 N=0 N=0 N==
Total number of responses N=14 N=5 =7 N=26
Chi-square Statistic x?(6)=5.71 p=.457;
Fisher’s Exact Test (2 tail) p=.306; Not significant;
Study Area 3: S:iz_xntonie - -
Elevated 37.6 242 ;8-.8 324
Depressed 8.5 333 269 16.9
No preference 40.2 36.4 423 39.1
Not sure 13.7 6.1 1.9 92
No response N=2 N=2 N=1 N=5
Total number of responses N=119 N=35 __N=53 - N=207

Chi-square Statistic ¥ (6) =20.56 p =.002; _Significant;
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Table 24. Percentage Distribution of Responses of Abutting Businesses
to the Question “Do You Prefer Elevated or Depressed Freeways?” (continued)

Opinion Elevated Depressed At-Grade All Design
% % % Sub-Arcas
%
Study Area 4:Dallas
Elevated 23.5 6.1 12.5 12.1
Depressed 11.8 455 50.0 36.2
No preference 47.1 39.4 25.0 39.7
Not sure 17.7 9.1 12.5 12.1
No response N=0 N={ N=0 N=1
Total number of responses N=17 N=33 N=§ N=58
Chi-square Statistic > (6) =8.19 p=224; Fisher’s Exact Test p = 456; Not significant
All Study Areas Combined
Elevated 42.6 20.0 26.5 333
Depressed 9.8 34.1 22.9 18.8
No preference 36.1 353 42.2 373
Not sure 11.5 10.6 8.4 10.5
No response N=9 N=6 N= N=17
Total number of responses N=183 N=85 N=83 N=351

Chi-square Statistic x> (6) =30.79 p=.

001; Significant

Cochran-Mantel-Haenszel Statistic (6 degrees of freedom) (general association) = 22.64 p =.001

Significant
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Table 25. Percentage Distribution of Responses of Non-Abutting Businesses
to the Question “Do You Prefer Elevated or Depressed Freeways?”

Chi-square Statistic x* (2) =2.92 p =.233; Fisher’s Exact Test (2 tail) p =.600; Not significant
Abutting vs. Non-abutting: x*(3)=1.08 p=.78; Fishers Test=.8; Not significant

Opinion Elevated Depressed At-Grade All Design
% Yo %o Sub-Areas
Yo
Study Area 1: Lubbock
Elevated 44.4 222 - 37.0
Depressed 0.0 111 - 3.7
No preference 38.9 44.4 - 40.7
Not sure 16.7 22.2 - 18.5
No response N=0 N=1 - =1
Total number of responses N=18 N=9 - N=27
Chi-square Statistic x* (3)=2.95 p =.400; Fisher’s Exact Test (2 tail) p = .456; Not significant
Abutting vs. Non-abutting: x*(3)=1.86 p=.602; Fishers Te.’=.7; Not significant
Study Areas 2: Houston -
Elevated 66.7 0.0 - 40.0
Depressed 0.0 50.0 - 20.0
No preference 333 50.0 - 40.0
Not sure 0.0 0.0 - 0.0
No response N=0 N=0 - N=0
Total number of responses N=3 N=2 - N=5_

Study Area 3: San Antonio

Elevated 353 28.6 - 345
Depressed 13.2 57.1 - 17.3
No preference 42.7 14.3 - 40.0
Not sure 8.8 0.0 - 8.0
No response N=0 N=0 - N=0
Total number of responses-— N=68 N=7 - N=75

Chi-square Statistic x* (3) =9.04 p=.029; Fisher’s Exact Test (2 tail) p=.058; Not significant
Abutting vs. Non-abutting: 2 (3)=186 p=.602; F ishers Test=.7; Not significant
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Table 25. Percentage Distribution of Responses to Non-Abutting Businesses
to the Question “Do You Prefer Elevated or Depressed Freeways?” (continued)

Opinion Elevated Depressed At-Grade All Design
% %o % Sub-Areas
Y%

Study Area 4:Dallas
Elevated 55.6 13.8 - 237
Depressed 0.0 414 - 31.6
No preference 222 34.5 - 316
Not sure 222 6.9 - 10.5
No response N=0 N=1 - N=1

| Total number of responses N=9 =29 - N=38

Chi-square Statistic x * (3) =10.44 p = .015; Fisher’s Exact Test (2 tail) p =.008; Significant
Abutting vs. Non-abutting: x*(4) =2.9% p =.567; Fishers Test=.”. Not significant

All Study Areas Combined
Elevated 39.8 17.4 - 326
Depressed 9.2 39.1 - 18.8
No preference 39.8 34.8 - 38.2
Not sure 11.2 8.7 - 10.4
No response N=0 N=2 - N=2
Total number of responses N=98 N=46 - N=144 I
Chi-square Statistic x*(3) =20.19 p=.001; Significant
| Abutting vs. Non-abutting: 2(4)=2.95 p=.567; Fishers Test=.7; Not significant

Cochran-Mantel-Haenszel Statistic (6 degrees of freedom) (general association) = 18.9 p = .001
Significant

Figures 21 and 22 are a pictorial representation of the results of this section for abutting and

non-abutting sections in all study areas individually as well as for all study areas combined.
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Figure 22. Grade Level of Freeways Preferred: Opinions of Non-Abutting Businesses
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Individual study area tests were also conducted to assess whether there were any differences
in the responses of businesses abutting and non-abutting the highway. However, no significant
differences were found in the preferences of abutting and non-abutting businesses. Figures 21 and
22 clearly show that elevated types of freeways are preferred to depressed types in most study areas,
Dallas being the exception. In the case of Dallas, the reverse is observed. Overall, elevated freeway
types are preferred to depressed types. As expected, ‘no preference’ type of responses are most
frequent on non-abutting sections. Further, when comparing across study areas, ‘no preference’ type
of responses were most frequently observed in the Dallas and San Antonio study areas.

This shows that by and large, abutting businesses prefer the elevated type of freeway to the
depressed type. While the same is true for the non-abutting businesses, the percentage of respondents
with no-preference and no opinion is much larger than those who exhibit a preference. The only
exception is Dallas, where a greater percentage of the abutting and non-abutting businesses preferred
the depressed type to the elevated type of treeway, but a large percentage had no preference or were

not sure (52% on abutting sections and 42% on non-abutting sections).

Changes Experienced Since Construction of Freeway

Respondents in all study areas were asked their opinions, perceptions, and experiences
concerning the impacts of the freeway construction. They were asked whether they had experienced
any increases or decreases in noise, pollution levels, travel safety, crime, travel time, property values,
business volumes, travel convenience, or any other specific change they had observed. The
percentages reported in the table are based on the number of respondents (N) and do not add up
because of multiple responses. The responses are presented separately by study area because each
study area’s experiences are considered to be unique. Furthermore, in the case of Dallas (study area:
4), these experiences will be a reflection of construction period effects since construction was

underway at the time the surveys were administered. Table 26 presents a summary of the survey

responses for abutting businesses.
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Table 26. Percentage Distribution of Responses of Abutting Businesses

to the Question on Changes Experienced Since Highway
Construction by Study Area and by Design Sub-Area

Experiences Elevated Depressed At-Grade All Design
Y Y% % Sub-Areas
Y
Study Area 1: Lubbock N=36 N=17 N=14 N=67
No response 16.7 0.0 214 13.4
Noise
Increase 36.1 H 353 7.1 “ 29.9
Decrease 139 “ 5.9 0.0 “ 8.9
Pollution
Increase 194 59 0.0 11.9
Decrease 2.8 0.0 0.0 1.5
Travel Time
Increase 27.8 235 14.3 239
Decrease 27.8 353 357 313
Crime
Increase 11.1 29.4 ]l 14.3 ]l 16.4
Decrease 16.7 5.9 ll 0.0 ]l 10.5
Property Values
Increase 306 23.5 0.0 22.4
Decrease 5.6 17.7 7.1 89
Business Volume
Increase 333 ” 17.7 ll 214 ” 26.9
Decrease 5.6 “ 47.1 ” 14.30 “ 179
Travel Convenience
Increase 93.0 64.0 " 100.0 ” 89.0
Decrease 7.0 36.0 “ 0.0 " 11.0
Travel Safety
Increase 88.0 ll 50.0 ” 67.0 ” 74.0
Decrease 12.0 ____"__ 50.0 ” 33.0 ” 26.0
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Table 26. Percentage Distribution of Responses of Abutting Businesses

to the Question on Changes Experienced Since Highway
Construction by Study Area and by Design Sub-Area (continued)

Experiences Elevated Depressed At-Grade All Design
% % Y Sub-Areas
Yo
Study Area 2: Houston N=12 N=5 =§ N=25
No Response 16.7 0.0 0.0 8.0
Noise
Increase 50.0 “ 0.0 ” 12.5 ” 28.0
Decrease 0.0 “ 0.0 ll 12.5 ” 4.0
Pollution
Increase 50.0 20.0 ” 0.0 28.0
Decrease 0.0 0.0 ” 125 4.0
Travel Time
Increase 0.0 H 0.0 ll 12.5 n 4.0
Decrease 16.7 l] 20.0 ]l 75.0 " 36.0
Crime
Increase 8.3 ” 0.0 n 12.5 ll 8.0
Decrease 8.3 II 0.0 ” 0.0 ll 4.0
Property Values
Increase 83 ” 0.0 ll 12.5 ll 8.0
Decrease 25.0 l] 0.0 “ 12.5 “ 16.0
Business Volume
Increase 16.7 H 0.0 ll 12.5 “ 12.0
Decrease 58.3 ll 20.0 H 25.0 ll 40.0
Travel Convenience
Increase 333 “ 80.0 62.5 ll 52.0
Decrease 16.7 ” 0.0 0.0 ll 8.0
Travel Safety
Increase 83 ” 0.0 “ 50.0 ” 20.0
Decrease 16,7 ___IL 0.0 “ 12.5 ” 12.0

118




Table 26. Percentage Distribution of Responses of Abutting Businesses

to the Question on Changes Experienced Since Highway
Construction by Study Area and by Design Sub-Area (continued)

Experiences Elevated Depressed At-Grade All Design
Yo % % Sub-Areas
%Y

Study Area 3: San Antonio N=107 N=28 N=48 N=183
No Response 11.2 25.0 10.4 13.1
Noise

Increase 262 393 27.1 284

Decrease 8.4 7.1 83 82
Pollution

{ncrease 252 28.6 229 251

Decrease 3.7 36 2.1 3.3
Truvel Time

{ncrease 327 28.6 18.8 284

Decrease 355 28.6 313 333
Crime

Increase 6.5 10.7 6.3 7.1

Decrease 28 3.6 4.2 33
Property Values

Increase 13.1 ” 17.9 " 16.7 14.8

Decrease 5.6 ” 10.7 ll 0.0 49
Business Volume

Increase 12.2 7.1 229 14.2

Decrease 159 28.6 12.5 16.9
Travel Convenience

Increase 50.5 ” 46.4 ” 56.3 ” 514
Decrease 159 " 286 " 6.3 ” 15.3
Travel Safety

Increase 35.5 214 29.2 317

Decrease 15.9 17.9 16.7 16.4
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Table 26. Percentage Distribution of Responses of Abutting Businesses

to the Question on Changes Experienced Since Highway
Construction by Study Area and by Design Sub-Area (continued)

Experiences Elevated Depressed At-Grade All Design
Yo %% Yo Sub-Areas
%
Study Area 4; Dallas N=17 =34 N= N=59
No Response 0.0 0.0 0.0 0.0
Noise
Increase 294 ” 70.6 ” 75.0 59.3
Decrease 5.9 ” 59 H 0.0 5.1
Pollution
Increase 294 500 25.0 “ 40.7
Decrease 0.0 0.0 0.0 ” 0.0
Trave. Time
Increase 64.7 82.4 75.0 76.3
Decrease 11.8 14.7 12.5 13.6
Crime
Increase 17.7 11.7 0.0 11.8
Decrease 0.0 0.0 0.0 0.0
Property Values
Increase 0.0 " 5.9 0.0 " 3.4
Decrease 17.7 ll 324 12.5 “ 25.4
Business Volume
Increase 17.7 ” 2.9 0.0 ” 6.8
Decrease 58.8 ” 47.1 50.0 " 50.9
Travel Convenience
Increase 11.8 29 " 0.0 5.1
Decrease 58.8 67.7 ll 62.5 64.4
Travel Safety
Increase 17.7 II 2335 ” 0.0 ” 18.6
Decrease 29.4 || 41.2 " 25.0 “ 35.6
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Table 26. Percentage Distribution of Responses of Abutting Businesses

to the Question on Changes Experienced Since Highway
Construction by Study Area and by Design Sub-Area (continued)

Experiences Elevated Depressed At-Grade All Design
Yo % % Sub-Areas
%

All Study Areas Combined N=172 =84 N=78 N=334
No Response 1.6 83 10.3 10.5
Noise

Increase 30.2 488 26.9 341

Decrease 8.7 59 6.4 7.5
Poliution

ncrease 26.2 321 16.7 255

Decrease 29 1.2 2.6 24
Travel Tin.:

Increase 326 47.6 23.1 341

Decrease 30.2 238 34.6 29.6
Crime

Increase 8.7 ll 14.3 ll 1.7 ” 9.9

Decrease 5.8 ” 24 ” 26 “ 4.2
Property Values

Increase 15.1 ” 13.1 11.5 13.8

Decrease 8.1 ” 20.2 3.9 10.2
Business Volume

Increase 17.4 7.1 19.2 152

Decrease 20.9 39.3 17.9 249
Travel Convenience

Increase 512 29.8 ” 57.7 473

Decrease 18.0 41.7 ll 10.3 222
Travel Safety

Increase 33.1 n 214 “ 282 " 29.0

Decrease 15.1 _Jl 27.4 ” 16.7 “ 18.6 B
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Negative Effects of the Freeway Construction

In all study areas, a large percentage of the abutting surveyed businesses believed that noise
and pollution levels had increased rather than decreased since highway construction, regardless of
the grade level. Thirty-four percent and 26% of the total number of respondents in all study areas
combined responded that noise and pollution levels had increased, respectively. A greater
percentage of respondents also believed that crime had also increased rather than decreased in all
study areas following construction. In most study areas, with the exception of Dallas, businesses
located on the elevated freeway sections responded more frequently than businesses located on
depressed and at-grade sections on the increase in noise and pollution levels.

Sixteen percent of all respondents (all design sub-areas combined) in Houston and 25% in
Dallas believed that property values had declined since construction. Forty percent of all
respondents (all design sub-areas combined) in Houston, 17% in San Antonio, and 51% in Dallas
believed that business volumes had gone down since construction. Furthermore, 36% of respondents
from the Dallas study area reported that travel safety had declined, while 64% felt that travel
convenience had decreased. Seventy-six percent of the respondents in Dallas also felt that travel
time had increased. One factor to note—of the four study areas where surveys were administered,
Dallas was the only study area where construction was underway. Therefore, the results from the

abutting business surveys conducted in Dallas are not surprising.

Positive Effects of the Freeway Construction

Thirty-one percent of the respondents in Lubbock, 36% in Houston, and 33% in San Antonio
reported that travel time had decreased since the construction of the freeway. Eighty-nine percent
of the respondents from the Lubbock study area reported that travel convenience had increased,
while 74% responded that travel safety had increased. Fifty-two percent of the respondents from the
Houston study area reported that travel convenience had increased, while 20% reported that travel
safety had increased. Further, 51% from the San Antonio study areas reported that travel
convenience had increased, while 32% of the respondents reported that travel safety had increased.

Combining all design sub-areas, 22% of all respondents in Lubbock believed that property
values increased, and 27% believed that business volumes had increased since the construction.

Similarly, 15% of the respondents in San Antonio believed that the property values had increased.
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Differences in responses by design sub-area are observed in the following response
categories—property values and business volumes—particularly in the case of Lubbock and San
Antonio. In Lubbock, 31% and 24% respondents surveyed on elevated and depressed portions,
respectively, felt that property values had increased. On the contrary, none of the respondents on the
at-grade portions of the freeway in Lubbock felt that property values had increased. Thirty-three
percent of the respondents on elevated freeway sections and 21% on the at-grade segments in
Lubbock reported that business volumes had increased while 47% of the respondents on depressed
sections in Lubbock responded that business volumes had decreased. Sixteen percent and 29% of
the respondents on elevated and depressed sections in San Antonio reported that business volumes
had decreased, respectively, while 23% of the respondents on the at-grade portions reported that
business volumes had increased.

In summary, the following conclusions can be reached about the perceived effects of the

highway construction.

Lubbock: A greater number of respondents thought that noise, pollution, and crime levels
increased rather than decreased following construction. Increases in noise and pollution were
reported by a greater percentage of respondents on the elevated sections than on the
depressed or at-grade sections. On the positive side, a greater percentage of the respondents
believed that property values, business volumes, travel time, travel safety, and convenience
had increased rather than decreased. Businesses located adjacent to depressed sections
responded more frequently that business volumes had decreased, while more of the other
businesses reported increases in volumes. Two possible reasons could be the visibility of
firms located adjacent to the depressed sections and the lack of accessibility, both cited by

a majority of the respondents as disadvantages of the depressed study section in Table 8.

Houston and San Antonio: Noise, pollution, and crime levels were perceived by a greater
number of respondents to have increased rather than decreased. Noise and pollution were
perceived to have increased much more on elevated segments of Beltway 8 than on depressed
sections and more on depressed sections in San Antonio than elevated sections. On the other
hand, the reverse can be said about property values and business volumes in Houston and
business volumes only in San Antonio. Travel safety and travel convenience were perceived
to have increased more often than decreased. Furthermore, travel time was perceived to have

decreased by a greater percentage of respondents.
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Dallas: The ongoing construction activity in the Dallas study area appears to have had a
negative effect on the perceptions on the abutting businesses on all counts. All respondents
unanimously felt that crime levels and pollution levels had increased during the construction
period. A greater percentage of respondents on depressed segments of Central Expressway
perceived an increase in noise levels than on elevated segments. However, the at-grade
segments elicited the largest response, indicating increases in noise levels. In comparison
to the other segments, businesses located adjacent the depressed segment felt the most that

pollution levels had increased.

Changes in Value of Property

Respondents in all design sub-areas were asked to indicate the approximate range of the value
of their properties before. during, and after construction of the study freeways. The goal was to
assess if there were any significant effects of freeway elevation on adjacent business property values
based on the analysis of survey data. One way of approaching this problem was to assess (within
a design sub-area) what happened to property values before, during, and after construction. An etfort
was made to restrict the analysis only to those who reported the property value range for all the
periods under consideration. Property values were said to have increased (decreased) in the during-
and after-construction periods if the range indicated was higher (lower) than in the before period.
The property value ranges are indicated in Table 11 as well as the survey included in Appendix D.
The results are presented in Table 27. Houston’s non-abutting businesses are not shown because
there were no responses from non-abutting businesses. Statistical tests are presented in Table 28.
Although exact tests are more appropriate here, both standard chi-square tests and Fisher’s exact test
are reported for two categories: a) before- versus during-construction and b) before- versus after-
construction. There does not appear to be any compelling statistically significant evidence of
differences in the perceptions and responses of the businesses by grade level both in the before-
during and before-after situation other than for the Lubbock I-27 study area and Dallas study area
abutting businesses. In other words, no pattern could be detected in the responses pertaining to
property value changes in the San Antonio and Houston study areas; however, this was not the case

with the Dallas and Lubbock study areas.
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Table 27. Opinion of Businesses on Construction Effects on Property Values by Study Area and by Design Sub-Area

| " Before Versus During Change in Property Values ” Before Versus After Change in Property Values
Increase (%) | Decrease (%) | No Change (%) Total (N} || Increasc (%) Decrease (%) | No Change (%) || Total (N)

| Study Area 1: Lubbock |
Abutting Elevated 7.1 17.9 75.0 28 28.6 3.6 67.9 28
Abutting Depressed 0.0 55.6 44.4 9 444 333 222 9
Abutting At-Grade 0.0 0.0 100.0 11 9.1 0.0 90.9 11
All Design Sub-Areas (Abutting) | 4.2 20.8 75.0 48 ” 27.1 8.3 64.6 | 48
Non-Abutting Elevated 10.0 10.0 80.0 10 10.0 0.0 90.0 10
Non-Abutting Depressed 0.0 12.5 87.5 8 12.5 0.0 87.5 8
All Design Sub-Areas (Non-Abuttin | 5.6 11.1 833 18 ” 11.1 0.0 88.9 | 18
Study Area 2: Houston |
Abutting Elevated 0.0 66.7 333 3 0.0 0.0 100.0 3
Abutting Depressed 0.0 0.0 100.0 t 0.0 100.0 0.0 1
Abutting At-Grade 0.0 0.0 100.0 4 50.0 25.0 25.0 4
All Design Sub-Areas (Abutting ) I 0.0 25.0 75.0 8 " 25.0 25.0 50.0 | 8
Study Area 3: San Antonio |
Abutting Elevated 0.0 9.3 90.7 54 ‘ 14.8 3.7 81.5 “ 54
Abutting Depressed 154 7.7 76.9 13 231 0.0 76.9 || 13
Abutting At-Grade 0.0 5.3 94.7 19 263 0.0 73.6 " 19
All Design Sub-Areas (Abutting ) 23 8.1 89.5 86 " 18.6 23 79.1 86
Non-Abutting Elevated 29 59 91.1 34 17.6 29 79.4 34
Non-Abutting Depressed 0.0 0.0 91.1 2 50.0 0.0 50.0 2
All Design Sub-Areas (Non-Abutting 28 5.6 94 4 36 | 194 28 77.8 36
) {
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Table 27. Opinion of Businesses of Construction Effects on Property Values bv Study Area and by Design Sub-Area (continued)

Before Versus During Change in Property Values

Before Versus After Change in Property Values

Increase (%) Decrease (%) | No Change (%) || Total (N) || Increase (%) | Decrease (%) | No Change (%) Total (N)

I Study Area 4: Dallas |
Abutting Elevated 0.0 0.0 100.0 7 || . ] . || ]
Abutting Depressed 0.0 69.2 30.8 13 " - - - " -
Abutting At-Grade 0.0 333 66.7 3 " - - - " -

‘ All Design sub-Areas (Abutting) 0.0 43.5 56.5 | 23 " - - - ” -
Non-Abutting Elevated 0.0 0.0 100.0 5 - - - -
Non-Abutting Depressed 0.0 30.0 70.0 10 - - - -
All Design sub-Areas (Non- 0.0 20.0 80.0 15 - - - -
Abutting)

All Study Areas Combined

Abutting Elevated 22 13.0 84.8 92 212 35 753 " 85
Abutting Depressed 5.6 41.7 52.8 36 39.1 87 522 " 23
Abutting At-Grade 0.0 54 94.6 37 23.5 29 73.5 " 34
All Design sub-Areas (Abutting) 2.4 17.6 80.0 | 165 " 24.6 4.2 57.0 | 142
Non-Abutting Elevated 4.1 6.1 89.8 49 15.9 23 81.8 44
Non-Abutting Depressed 0.0 20.0 80.0 20 30.0 0.0 70.0 10
All Design sub-Areas (Non- 29 10.1 86.9 69 15.6 1.6 67.2 || 64
Abutting)




Table 28. Opinions on Changes in Property Values: Statistical Tests of Independence

Not Significant

Study Area Before Versus Dl::ing Before Versus After
Abutting Businesses

Lubbock ¥* (4 degrees of freedom) = 11.09; p=.026 x2 (4 degrees of freedom) = 14.49; p=.006
Significant Significant
Fisher’s Exact Test p=.024; Fisher’s Exact Test p=.008;

* Houston ¥’ (4 degrees of freedom) = 9.04; p=.060 x? (4 degrees of freedom) = 7.50; p=.112

Not Significant

Fisher’s Exact Test p=.130

Fisher’s Exact Test p=.200

San Antonio

1’ (4 degrees of freedom) = 11.81; p=.019
Not significant based on Fisher’s test

¥’ (4 degrees of freedom) = 2.47; p=.651
Not Significant

Fisher’s Exact Test p=.077

Fisher's Exact Test p=706

Dallas x* (2 degrees of freedom) = 9.02; p=.011 -
Significant
Fisher’s Exact Test p=.001 -
——
All Areas 1* (4 degrees of freedom) = 23.04; p=.001 ¥* (4 degrees of freedom) = 5.11; p=277
Significant Not Significant
Fisher’s Exact Test p=.0001 Fisher’s Exact Test p=3
CMH i statistic = 16.33 (4 degrees of CMH 7 statistic = 9.3 (4 degrees of freedom)
freedom) p=.003; Significant p=.06; Not Significant
Non-Abutting Businesses _ _
Lubbock x? (2 degrees of freedom) = 0.86; p=.65 x> (1 degree of freedom) = 0.028; p=.867

Not Significant

Not Significant

Fisher’s Exact Test p=1.000

Fisher’s Exact Test p=1.000

San Antonio

¥* (2 degrees of freedom) = 0.19; p=.908
Not Significant

¥* (2 degrees of freedom) = 1.29; p=.526
Not Significant

Fisher’s Exact Test p=1.000

Fisher’s Exact Test p=.40

Dallas 2 (1 degree of freedom) = 1.88; p=.171 -
Not Significant
Fisher’s Exact Test p=.505 -
—" e—
All Areas %2 (2 degree of freedom) = 3.44; p=.179 ¥* (2 degree of freedom) = 1.24; p=537

Not Significant

Not Significant

Fisher’s Exact Test p=.141

Fisher’s Exact Test p=492
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Comparing the before-during construction scenarios in the Lubbock study sections, 4.2% of
the 48 abutting businesses on all design sub-areas combined felt that property values had increased
(all businesses located were on the elevated section of [-27). Another 21% believed that property
values had declined, while 75% indicated that there had been no change. Similarly, in the before-
after situation, 27% indicated there had been an increase; 8% indicated there had been a decrease,
and the remaining 65% indicated no change. Interestingly, the responses were not statistically
significant for non-abutting businesses.

The preponderance of evidence, however, suggests that majority of the businesses perceive
that the highway construction had no impact on the property values. This result is probably because
of the large property value ranges specified in the surveys itself, hence a substantial part of the
impact could go undetected.

Forall study areas combined, the statistical tests are significant beyond 99% confidence only
for abutiing businesses when comparing the before-during construction period scenarios, thus
showing a relation between grade type and responses as indicated by the Fisher’s and CMH statistics.
Two percent and 25%, respectively, of abutting businesses in all study areas and design sub-areas
combined responded that property values had increased in the before-during and before-after
situations. Eighteen percent responded that property values had decreased in the before-during
situation, and 4% believed that property values had decreased in the before-after situation. Eighty
percent and 57% responded that there was no change. In the case of non-abutting businesses, the
pattern of responses is similar, with 3% and 16% reporting increased property values in the before-
during and before-after situations, respectively. Another 10% and 2% reported a decrease in
property values, respectively. Another 87% and 67% responded that there was no change,
respectively.

The second approach analyzes the mean gross property values before, during and after
construction. Like the first approach, this analysis was also restricted only to those who reported
during all periods, so N, the sample size, is the same in all periods. The mean property values are
presented in Table 29 in actual and real dollars for the before- and after-construction periods. The
before periods were assumed to be 1983 for Lubbock and San Antonio, 1982 for Houston, and 1986

for Dallas. The following conclusions can be reached from the means presented in Table 29:
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Table 29. Average Property Values Before, During, and After Construction
by Design Sub-Area and by Study Area

Study Area Grade Before-Construction During After- % Change
(3000) Construction | Construction (real)
(5060) ($000) Before-
After
1. Lubbock A NA A NA A NA A NA
Elevated 110(173) 160(252) 100 170 130 170 -25 | -33
Depressed || 95(150) 150(236) 30 140 70 160 -53 | -32
At-grade 230(362) | - 230 - 240 - -34 | -
2. Houston Elevated 750(1219) | - 500 - 750 - -38 -
Depressed || 750(1219) | - 750 - 500 - -59 | -
At-grade 280(455) | - 280 - 300 - =34 | -
3. San Antonio || Elevated 290(457) 160(252) 280 150 320 190 -30 | -24
Depressed || 190(299) 150(236) 190 150 220 200 26 | -15
At-grade 385(606) | - 380 - 460 - -24 | -
4. Dallas Elevated 750(1074) | 980(1403) || 750 980 750 - -30 | -
Depressed || 250(358) | 435(623) 170 340 170 - -52 -
At-grade 500(716) | - 440 - 440 - -39 | -

* Figures in parentheses are real dollars obtained by adjusting the actual dollars by the CPIL.
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1)

2)

During-construction effects:

Lubbock: Depressed sections were hurt to a greater extent than elevated sections of I-27 or
at-grade sections during construction in real and actual terms. In actual dollars, average
property values increased on non-abutting elevated segments and decreased slightly on non-
abutting depressed segments, but in real terms, this would imply that all property values

declined.

Houston: Average property values fell only for properties abutting elevated segments while
they remained the same for depressed and at-grade segments in actual dollars and therefore

declined for all segments in real terms.

San Antonio: The abutting and non-abutting elevated sections (2, 3, and 4) were negatively
impacted during construction as the average property value fell by 3% and 6% in actual
dollars. Since non-abutting average property values fell by a greater extent, it suggests that

the cause for the decline lies not in the construction itself but elsewhere.

Dallas: Average property values fell on abutting and non-abutting depressed segments and
abutting at-grade segments by 32%, 22%, and 28%, respectively, in actual and therefore also
real dollars. There was no change in property values in abutting and non-abutting elevated

segments in actual dollars; however, this implies a decline in real terms.

After-construction effects:

In real dollars, all sections, both abutting and non-abutting, were negatively impacted.

Lubbock: While perceptions of the businesses indicated that property values on both
abutting and non-abutting elevated segments had increased in actual terms, this was not the
case for abutting depressed segments. Properties adjacent depressed segments were observed
to be lower in value than those adjacent elevated and at-grade segments and more susceptible

to influences such as construction projects.
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Houston: Property values for parcels abutting the depressed segment declined the most in
real terms. In the absence of the responses from true controls, it is impossible to say that

these impacts can be directly attributed to the construction activity itself.

San Antonio: Average property values increased on both abutting and non-abutting sections
only in actual dollars. The average increase in all properties in actual dollars was 15% on
abutting sections (10%-—elevated; 15.8%—depressed; 19.5%—at-grade) and 26% on non-
abutting sections (18.8—elevated; 33.3—depressed). All properties, both abutting and non-
abutting, declined in real terms in value, and the maximum decrease was observed on

abutting elevated sections.

This analysis indicates that abutting property values in the study section are following a trend
similar to non-abutting properties. Therefore, highway construction cannot directly be considered
responsible for the decline in property values. However, construction may have contributed to the
decline offset by other economic factors. However, this analysis is based only on survey responses
and only for those businesses who reported property values in all the periods under construction.

A detailed analysis of all property values could indicate otherwise.

Changes in People Employed

All businesses were asked to provide information on their employment levels before, during,
and after construction of the study freeways. The information on full-time employment provided by
all businesses in all three stages only was used to track changes in employment levels. As can be
seen from the results presented in Table 30, the general response of businesses suggests no change
in full-time employment levels with the exception of the Houston study area businesses and San
Antonio businesses (in the before-after situation). Fifty-eight percent and 67%, respectively, of all
abutting and non-abutting business respondents in Houston on all design sub-areas combined, report
that actual full-time employment levels had decreased in the before-during construction phase.

Further, 67% of the respondents in Houston reported that employment had decreased in the before-

after period.

131



el

Table 30. Opinion of Businesses on Effects of Construction on Employment by Study Area and by Design Sub-Area

- [ Before Versus During Change in Employment " Before Versus After Change in Employment
Increase (%) | Decrease (%) No Change (%) Total (N) Increase (%) Decrease (%) | No Change (%) Tetal (N)
Study Area 1: Lubbock
Abutting Elevated 6.5 16.1 774 31 129 19.4 67.7 D
Abutting Depressed 0.0 214 78.6 14 7.1 289 64.3 " 14
Abutting At-Grade 6.7 6.7 86.7 15 U, 133 67 80.0 “ 15
All Design Sub-areas (Abutting) 5.0 15.0 80.0 60 ” 11.7 18.3 70.0 l 60
Non-Abutting Elevated 0.0 0.0 100.0 2 83 83 833 12
Non-Abutting Depressed 0.0 0.0 100.0 8 I 10.0 0.0 90.0 8
All Design Sub-areas (Non-Abutting) 0.0 0.0 100.0 20 10.0 5.0 85.0 20
Study Area 2: Houston
Abutting Elevated 0.0 60.0 40.0 3 0.0 40.0 60.0 3
Abutting Depressed 0.0 100.0 0 2 0.0 50.0 50.0 2
Abutting At-Grade 0.0 40.0 60.0 3 60.0 20.0 20.0 5
| All Design Sub-areas (Abutting) 0.0 58.3 41.7 12 1 25.0 33.3 41.7 12
Non-Abutting Elevated 0.0 0.0 100.0 1 Jl 0.0 0.0 100.0 I
Non-Abutting Depressed 0.0 100.0 0.0 2 " 0.0 100.0 0.0 2
All Design Sub-ateas (Non-Abuttin, 0.0 66.7 333 3 " 0.0 66.7 333 3
I Study Area 3: San Antonio
Abutting Elevated 89 214 69.7 89 179 19.1 62.9 89
Abutting Depressed 143 286 57.1 21 143 143 714 21
Abutting At-Grade 6.5 16.1 77.4 31 22.6 9.7 67.7 31
All Design Sub-areas (Abutting) 9.2 253 69.5 141 18.4 16.3 65.3 141
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Table 30. Opinion of Businesses on Effects of Construction on Employment by Study Area and by Design Sub-Area (continued)

Before Versus During Change in Employment

Before Versus After Change in Employment

Increase (%) | Decrease (%) No Change (%) Total (N) Increase (%) Decrease(%) | No Change (%) Total (N)
Study Area 3: Contd..
Non-Abutting Elevated 9.1 (5.9 75.0 a | 205 1822 614 44
Non-Abutting Depressed 250 0.0 75.0 4 H 25.0 0.0 75.0 4
l All Design Sub-areas (Non-Abutting) 104 14.6 75.0 48 " 51.3 10.3 385 48
| Study Area 4: Dallas
Abutting Elevated 0.0 25.0 75.0 12 ” - - - .
Abutting Depressed 83 333 583 24 ” - - . -
Abutting At-Grade 167 0.0 83.3 6 __“ - - - R
All Design Sub-area(Abutting) 7.1 262 66.7 42 " - - - -
Non-Abutting Elevated 250 0.0 75.0 8 - - . -
Non-Abutting Depressed 0.09 238 66,7 21 - - - -
All Design Sub-areas (Non-Abutting) 138 17.2 68.9 29 - - - -
All Study Areas Combined
Abutting Elevated 73 219 70.8 137 17.6 19.2 63.2 125
Abutting Depressed 8.2 312 60.7 61 10.8 189 70.3 37
Abutting At-Grade 7.0 14.0 78.9 57 20.0 10.0 70.0 50
pAl Design Sub-areas (Abutting) 7.5 224 70.2 255 l 169 16.9 66.0 212
Non-Abutting Elevated 9.2 10.8 80.0 65 17.5 15.8 66.7 57
Non-Abutting Depressed 8.6 20.0 71.4 35 14.3 14.3 714 14
All Design Sub-areas (Non-Abutting) G.0 14.0 77.0 100 ‘ 169 15.5 67.6 71




In general, the statistical tests of significance failed to reveal any pattern in the responses of
either abutting and non-abutting businesses by grade level as can be seen from the results presented
in Table 31. The test statistic is, however, significant in the case of non-abutting businesses in San
Antonio. The extremely small p-values as indicated by the Fisher’s statistic in the before-after
situation show that there is clearly a connection between the responses of the non-abutting businesses
in the San Antonio study areas and grade level, and the relation is also significant beyond the 99%
confidence level. Fifty-one percent of all non-abutting businesses on all design sub-areas reported
that employment levels were up in the before-after comparison, while 10% reported that employment
levels had decreased. Another 39% reported no change. Ninety-one percent of the non-abutting
businesses located near depressed sections mentioned that employment levels had increased. None
mentioned that there was a decrease.

For all study areas, 9% reported an increase in employment levels in the before-during
situation, while 19% reported an increase in the before-after situation. Fourteen percent and 16%
reported decreases in employment levels in the before-during and before-after situation, respectively.
Further, 77% and 68% reported no change in employment levels in the before-during and before-
after situation. No evidence of any correlation is found for all study areas combined between
responses and grade type.

Table 32 presents the average total employment levels before, during, and after construction
for all study areas and design sub-areas. Business employment levels generally stayed the same in
the non-abutting control sections of the [-27 study sections. However, employment went down
during construction and then increased for businesses immediately adjacent the elevated section of
I-27 (section #8). For businesses located adjacent the depressed section (section #9), employment
levels were continuously decreasing. Businesses located on the at-grade segment had the highest
employment levels among all design sub-areas, and their employment levels increased in all periods.

Part of the explanation for the employment pattern can be traced to the level of sales of these

businesses, as will be seen.
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Table 31. Opinions on Changes in Employment: Statistical Tests of Independence

Study Area

Before Versus During

Before Versus After

Abutting Businesses

Lubbock 12 (4 degrees of freedom) = 2.13; p=711 x* (4 degrees of freedom) = 2.56; p=.635
Not Significant Not Significant
Fisher’s Exact Test p=.792 Fisher’s Exact Test p=.660;

Houston x? (2 degrees of freedom) = 2.13; p=.345 x* (4 degrees of freedom) = 5.70; p=.223

Not Significant

Not Significant

Fisher’s Exact Test p=.747

Fisher's Exact Test p=7293

San Antonio

%% (4 degrees of freedom) = 2.50; p=.645
Not Significant

x° (4 degrees of freedom) = 2.04; p=.729
Not Significant

Fisher’s Exact Test p=630

Fisher’s Exact Test p=.769

Dallas ¥’ (2 degrees of freedom) =4.34; p=.362 -
Not Significant
Fisher’s Exact Test p=.343
All Areas x* (4 degrees of freedom) =5.37; p=.251 x* (4 degrees of freedom) =3.38; p=.497
Not Significant Not Significant
Fisher’s Exact Test p=.23 Fisher’s Exact Test p=.43
CMH %* (4 degrees of freedom) = 6.22 CMH x?(4 degrees of freedom) = 4.92
p=.183 p=.29
Not significant Not significant
Non-Abutting Businesses
Lubbock - x*(2 degrees of freedom) =.76; p=.684

Not Significant

= |

Fisher’s Exact Test _p=1.000

San Antonio

x? (2 degrees of freedom) =1.53; p=.466
Not Significant

————y

%7 (2 degrees of freedom) =38.65; p=.001
Significant

Fisher’s Exact Test p=.440

Fisher’s Exact Test p=3.95%107"°

Dallas %* (2 degrees of freedom) =2.97; p=227 -
Not Significant
Fisher’s Exact Test p=.246 -
All Areas x* (2 degrees of freedom) =1.61; p=.446 %% (2 degrees of freedom) =.125; p=.94

Not Significant

Not Significant

Fisher’s Exact Test p=.467

Fisher’s Exact Test p=1.000
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Table 32. Average Total Employment Levels Before, During, and
After Construction by Design Sub-Area and by Study Area

Stady Area Grade Before During After
Construction Construction Construction

1. Lubbock A NA A NA A NA
Elevated 8.9 10 8.7 10 10.3 10
Depressed 6.9 11.5 5.6 11.5 5.4 11.6
At-grade 13.27 - 14.47 - 15.33 -

2. Houston Elevated 33.2 - 264 - 30.0 -
Depressed 1LS - 6.5 - 6.0 -
At-grade 2.2 - 1.8 - 1.8 -

3. San A-tonio Elevated 18.5 13.1 l 17.9 12.9 1.3 12.8
Depressed 7.3 7.3 6.9 8.0 7.6 8.0
At-grade 10.3 - 10.7 - 12.6 -

4. Dallas Elevated 273 76 26.3 76.3 - -
Depressed 133 9.9 11.6 9.5 - -
At-grade 13.7 - 14.0 - - -

In the case of the Beltway 8 study area in Houston, a general reduction in employment levels
is observed for all segments and, therefore, for the overall study area. In the San Antonio area, the
elevated sections with the highest employment levels registered a small decline in employment in
comparison to the depressed and at-grade sections. Last, in the Dallas study area, employment levels
for businesses adjacent the elevated and depressed segments of Central Expressway registered a
small decline in the during construction period in comparison to the before period. Employment

levels for non-abutting businesses in the Central Expressway study section did not change much.

Changes in the Level of Business Sales

Inregards to changes in business sales, businesses both abutting and non-abutting were asked

the range of their business sales volume. The analysis here is similar to that in the property value
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changes section. The analysis was limited to only those reporting sales volume before, during, and
after the construction period. Sales levels were assumed to have increased (decreased) in the during
and after periods if the range indicated was higher (lower) than in the before period.

In the Lubbock study area, approximately 4% of all abutting and 22% of all non-abutting
businesses on all design sub-areas combined reported that business sales had increased in the before-
during period (Table 33). Comparing the before-after scenarios, 14% of abutting and 26% of non-
abutting businesses reported an increase in the sales volume. Twenty-one percent of abutting
businesses reported sales had decreased in the before-during period, while 14% reported sales had
decreased in the before-after period. None of the non-abutting businesses reported any decrease in
sales. Another 75% of abutting businesses and 78% of non-abutting businesses reported no change
in the sales level in the before-during situation. In the before-after situation, 71% of abutting
businesses and 74% of non-abutting businesses reported no change in sales. Statistical tests further
revealed strong evidence of a pattern between the responses regarding changes in sales levels and
grade level for abutting business in the Lubbock study area, whereas no pattern was evident for non-
abutting businesses (Table 34). The percentage of businesses who reported a decrease in the sales
levels was clearly much greater on depressed sections in comparison to the elevated sections of the
freeway. Further, businesses located on at-grade sections of the freeway either reported an increase
or no change in the range of gross sales. These factors suggest that abutting businesses were
significantly impacted in the Lubbock area; of the non-abutting businesses surveyed, none were
negatively impacted. Abutting businesses located adjacent to the depressed section of I-27 were
affected to a greater extent than businesses located adjacent to the elevated section if I-27; of the
businesses surveyed on the at-grade section, none were adversely impacted. When this evidence is
considered in conjunction with the main advantages/disadvantages of the location as reported by
these businesses, then lack of visibility and inadequate parking could potentially be some of the
important reasons for the adverse impact on abutting businesses on depressed sections of the 1-27
study area. Another factor that has a bearing on these results is that almost 50% of the abutting
businesses surveyed in the Lubbock study area were retail types of businesses. The evidence

presented here is fortified by the conclusions drawn from Table 26.
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Table 33. Opinion of Businesses on the Effects of Construction on Business Sales by Study Area and by Design Sub-Area

l Before Versus During Change in Business Sales [ Before Versus After Change in Business Sales
Increase (%) Decrease (%) No Change (%) || Total (N) Increase (%) Decrease (%) | No Change (%) || Total (N)

Study Area 1: Lubbock
Abutting Elevated 59 11.8 824 17 11.8 0.0 88.2 17
Abutting Depressed 0.0 66.7 333 6 £6.7 66.7 16.7 6
Abutting At-Grade 0.0 0.0 100.0 3 20.0 0.0 80.0 5
All Design Sub-Areas (Abutting) 3.6 214 75.0 28 14.3 14.3 714 28
Non-Abutting Elevated 2 0.0 9 11 3 0.0 8 11
Nen-Abutting Depressed 2 0.0 3 7 2 0.0 6 8
All Design Sub-Areas (Non-Abutting) l 22.2 0.0 77.8 18 26.3 0.0 73.7 19
Study Area 2: Houston !
Abutting Elevated 0.0 0.0 1060.0 3 .0 0.0 100.0 3
Abutting Depressed 0.0 0.0 0.0 0 0.0 0.0 0.0 0
Abutting At-Grade 50.0 0.0 50.0 2 100.0 0.0 0 2
All Design Sub-Areas (Abutting) l 20.0 0.0 80.0 5 40.0 0.0 60.0 5
Study Area 3: San Antonie ' —
Abutting Elevated 6.7 111 82.2 45 20,0 4.4 75.6 45
Abutting Depressed 7.1 214 71.4 14 357 7.1 57.1 14
Abutting At-Grade 16.7 8.3 75.0 12 25.0 8.3 66.7 12
All Design Sub-Areas (Non-Abutting) i 85 “] 12.7 78.9 71 238 56 704 71
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Table 33. Opinion of Businesses on the Effects of Construction on Business Sales by Study Area and by Design Sub-Area (continued)

[ Before Versus During Change in Business Sales ] Before Versus After Change in_Business Sales
Increase (%) | Decrease (%) No Change (%) Total (V) Increase (%) | Decrease (%) No Change (%) Total (N)
il
Study Area 4: Contd. l
Non-Abutting Elevated 8.0 8.0 84.0 25 16.0 4.0 80.0 25
Non-Abutting Depressed 0.0 0.0 100.0 3 333 0.0 66.7 3
All Design Sub-Areas (Non-Abutting) l 7.4 7.1 85.7 28 17.9 3.6 78.6 28
Study Area 4: Dallas l
Abutting Elevated 0.0 25.0 75.0 4 . - - .
Abutting Depressed 167 25.0 583 12 - - - -
Abutting At-Grade 0.0 0.0 100.0 1 - - - -
All Design Sub-Areas (Abutting) 11.8 235 64.7 17 - - . .
Non-Abutting Elevated 1 1 2 4 - . - -
Non-Abutting Depressed 3 2 4 9 - - - -
All Design Sub-Areas (Non-Abutting) 30.8 23.1 46.2 13 - - - -
All Study Areas Combined
Abutting Elevated 5.8 11.6 82.6 69 16.9 31 80.0 65
Abutting Depressed 9.4 313 59.4 32 30.0 25.0 45.0 20
Abutting At-Grade 15.0 5.0 80.0 20 316 53 632 19
|LAll Design Sub-Areas (Abutting) 83 15.7 76.0 { 121 221 77 70.2 104
Non-Abutting Elevated 125 7.5 80.0 40 194 28 77.9 36
Non-Abutting Depressed 25.0 10.0 63.0 20 27.3 0.0 72.7 11
All Design Sub-Areas (Non-Abutting) 16.7 83 75.0 60 213 2.1 76.6 47




Table 34. Opinions on Changes in Business Sales: Statistical Tests of Independence

Before Versus After

Study Area Before Versus During
Abutting Businesses
Lubbock 1% (4 degrees of freedom) = 10.12; p=.038 x*(4 degrees of freedom) = 18.12; p=.001
Significant Significant
N Fisher’s Exact Test p=.02! Fisher’s Exact Test p=.0003
Houston x*(1 degrees of freedom) = 1.9; p=.17 x* (4 degrees of freedom) = 5.0; p=.023

Not Significant

Not Significant.

Fisher’s Exact Test p=.40

s

Fisher’s Exact Test p=.10_

San Antonio

x* (4 degrees of freedom) = 2.45; p=.653
Not Significant

x* (4 degrees of freedom) = 1.98; p=740
Not Significant

Fisher’s Exact Test p=.622

Fisher’s Exact Test p=.552

Not Significant

Dallas x* (4 degrees of freedom) =1.42; p=.841 -
Not Sizoificant
Fisher’s Exact Test p=1.000
All Areas x* (4 degrees of freedom) =10.38; p=.034 x* (4 degrees of freedom) =14.69; p=.005
Significant Significant
Fisher’s Exact Test p=02 Fisher’s Exact Test p=.0001
CMH %2 (4 degrees of freedom) =9.6; p=.05 CMH ¥*(4 degrees of freedom) =13.51;
Significant p=.009 Significant
Non-Abutting Businesses
Lubbock x* (1 degrees of freedom) =.27; p=.605 x* (4 degrees of freedom) =.012; p=912

Not Significant

Fisher’s Exact Test p=1.000

Fisher’s Exact Test p=1.000

st
—

San Antonio

x* (2 degrees of freedom) =.56; p=.756
Not Significant

x*(2 degrees of freedom) =.631; p=.729
Not Significant

s

Fisher’s Exact Test p=1.000

Fisher’s Exact Test =.530

Dallas

x* (2 degrees of freedom) =.09; p=.956
Not Significant

All Areas

Fisher’s Exact Test p=1.000

x* (2 degrees of freedom) =1.75; p=417
Not Significant

x*(2 degrees of freedom) =.58; p=.75
Not Significant

Fisher’s Exact Test p=412

Fisher’s Exact Test =757
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drop in the employment levels along the depressed section since, in general, employment and sales
tend to move together. Sales for businesses abutting Central Expressway depressed and elevated
segments also declined much more in comparison to those located on the at-grade segment and those
on non-abutting sections. In the San Antonio and Houston areas, sales declined the most in real
dollars for businesses located adjacent elevated sections. In the case of Houston, sales increased for

businesses on at-grade segments in real terms by 25%.

Table 35. Average Gross Business Sales Before, During, and After Construction by
Design Sub-Area and by Study Area

Study Area Grade Before Construction During After % Change
($000) Constructio | Constructio || real before-
n ($000) n ($000) after
1. Lubbeock A NA A NA A NA A NA
Elevated || 375(591)* | 450(709) || 350 | 500 400 | 620 | -32 | -13
Depressed || 170(268) | 450(709) || 100 | 500 120 | 640 || -55 | -10
At-Grade || 700(1102) | - 700 |- 740 | - -33 | -
2. Houston Elevated 690(1121) | - 690 | - 690 - -39
Depressed || - - - - - - -
At-Grade | 4980) |- s0 |- |0 |- +26 |
3. San Elevated 1 460(724) | 228(359) || 440 | 208 495 | 228 || -32 -l -37
Antonio
Depressed || 250(393) | 690(1087) || 236 | 690 279 | 865 | -29 | -20
At-Grade (| 610(961 - 670 | - 670 | - =31 | -
4. Dallas Elevated || 860(1231) | 680 750 | 680 - - -39 | -30
Depressed || 610(873) | 320 560 | 380 - - -36 | -17
At-Grade | 50(72) - 50 - - - -30 | -

* Figures in parentheses are real dollars. % change reflects before-during affect in the case of Dallas.
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Changes in Parking Spaces

Businesses were asked to indicate changes in the actual number of parking spaces before,
during, and after construction in all study areas. The responses were classified according to whether
parking spaces increased, decreased, or did not change during and after construction, and the results
are shown in Table 36. Table 37 summarizes all the statistical tests for the before-during and before-
after construction scenarios, and Table 38 summarizes the average number of parking spaces by
study area as well as design sub-area. No statistical evidence showing any pattern between responses
by grade level was found for any study area individually or for all study areas combined as indicated
by the test statistics. The combined CMH statistic of general association also provides no evidence
for all study areas. »

Lubbock: In the before-during construction scenarios, all the businesses surveyed responded

that the number of parking spaces had either stayed the same or decreased. In the before-

after situation, 18% of abutting businesses said that parking spaces had increased, and 10%

reported a decrease on all design sub-areas combined. Another 72% reported no change in

the level of parking spaces. Seven percent of the non-abutting businesses reported a

decrease, while the remaining said there was no change. Table 38 also verifies these

conclusions. Other than the at-grade segment, there was a considerable decline in the number
of parking spaces during construction for businesses adjacent the elevated section #8 and
depressed section #9. The average number of parking spaces increased in the after period
for both these sections; however, for the depressed section, the increase did not offset the

initial decline.
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Table 36. Opinion of Businesses on Effects of Construction on Parking Spaces by Study Area and by Design Sub-Area

Before Versus During Change in Parking Spaces

Before Versus After Change in parking Spaces

% Increase (%) Decrease (%) No Change (%) Total (N} || Increase (%) Decrease (%) No Change (%) Total (N)
1
Study Area 1: Lubbock

| Abutting Elevated 0.0 273 72.3 22 18.2 182 63.6 22
Abutting Depressed 0.0 444 55.6 9 333 0.0 66.7 9

L Abutting At-Grade 0.0 0.0 100.0 8 0.0 0.0 100.0 §

| All Design Sub-areas (Abutting) 0.0 256 74.4 39 179 10.3 71.8 39
Non-Abutting Elevated 0.0 250 75.0 8 0.0 12,5 87.5 8
Non-Abutting Depressed 0.0 0.0 100.0 7 0.0 0.0 100.0 | 7
All Design Sub-areas (Non-Abutting) | 0.0 13.3 86.7 15 0.0 6.7 933 " 15
Stady Area 2: Houston H
Abutting Elevated 0.0 333 66.7 3 0.0 0.0 100.0 3
Abutting Depressed 0.0 0.0 100.0 2 0.0 0.0 106.0 2
Abutting At-Grade 0.0 0.0 100.0 ) 20.0 20.0 60.0 3

i{ All Design Sub-areas (Abutting 0.0 10.0 90.0 10 10.0 10.0 80.0 10
Non-Abutting Elevated 0.0 0.0 0.0 0 0.0 0.0 0.0 0
Non-Abutting Depressed 0.0 0.0 100.0 1 0.0 0.0 100.0 1

IP All Design Sub-areas (Non-Abutting) 0.0 0.0 100.0 i 6.0 0.0 100.0 [
Study Area 3: San Antonio —

1 Abutting Elevated 1.8 7.0 . 912 57 53 7.0 87.7 57
Abutting Depressed 0.0 0.0 100.0 18 0.0 0.0 100.0 18
Abutting At-Grade 0.0 3.9 96.2 26 7.7 0.0 92.3 26
All Design Sub-areas (Abutting) 9 4.9 94.1 101 4.9 39 91.1 101
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Table 36. Opinion of Businesses on Effects of Construction on Parking Spaces by Study Area and by Design Sub-Area (continued)

Before Versus During Change in Parking Spaces

Before Versus After Change in Parking Spaces

Increase (%) | Decrease (%) No Change (%) Total () Increase (%) Decrease (%) No Change (%) || Total (N}

Study Area 3: Contd..

Non-Abutting Elevated ! 0.0 0.0 100.0 40 5.0 0.0 95.0 40
Non-Abutting Depressed l 0.0 0.0 100.0 n 3 0.0 0.0 100.0 3
All Design Sub-areas (Non-Abutting) 0.0 0.0 100.0 “ 43 47 0.0 95.4 43
Study Area 4:Dallas

Abutting Elevated 0.0 0.0 100.0 9 - - - -
Abutting Depressed 0.0 25.0 75.0 20 - - - -

, Abutting At-Grade 0.0 333 66.7 3 - - - -
All Design Sub-areas (Abutting) i 0.0 18.8 81.3 32 - - - -
Non-Abutting Elevated 0.0 0.0 100.0 4 - - - -

‘ Non-Abutting Depressed 0.0 0.0 100.0 14 - - - H -
All Design Sub-areas_(Non-Abutting) 0.0 0.0 100.0 18 - - - ;“ -
All Study Areas Combined
Abutting Elevated 1.1 12.1 86.8 91 83 49 86.6 82
Abutting Depressed 0.0 18.4 81.6 49 103 0.0 89.7 29
Abutting At-Grade 0.0 4.8 952 42 250 83 66.7 39
All Design Sub-areas (Abuiting) | 0.6 12.1 87.4 182 10.6 4.1 85.4 123
Non-Abutting Elevated 0.0 39 96.1 52 4.2 0.0 958 48
Non-Abutting Depressed 0.0 0.0 100.0 23 0.0 0.0 100.0 11
All Design Sub-areas (Non-Abutting) 0.0 2.6 974 1 3.4 0.0 96,6 59




Table 37. Opinions on Changes in Parking Spaces: Statistical Tests of Independence

Before Versus After

Study Area Before Versus During
Abutting Businesses
Lubbock ¥ (4 degrees of freedom) = 4.46; p=.108 ¥* (4 degrees of freedom) = 6.84; p=.145
Not Significant Not Significant
Fisher’s Exact Test p=.117 Fisher’s Exact Test p=.202
Houston x*(2 degrees of freedom) = 2.59; p=.27 x* (4 d_egrees of freedom) = 2.50; p=.645

Not Significant

Not Significant

Fisher’s Exact Test p=.50

Fisher’s Exact Test p=1.000

San Antonio

x* (4 degrees of freedom) = 2.34; p=.672
Not Significant

%% (4 degrees of freedom) = 4.62; p=.329
Not Significant

Fisher's Exact Test p=.903

Fisher’s Exact Test p=.546

Dalias %’ (2 degrees of freedom) =3.01; p=222 -
Not Significant
Fisher’s Exact Test p=2309 -

All Areas x? (4 degrees of freedom) =4.95; p=.293 ¥% (4 degrees of freedom) =5.11; p=277
Not Significant Not Significant
Fisher's Exact Test p=.309 Fisher’s Exact Test p=31
CMH * statistic (4 degrees of freedom) CMH y? statistic (4 degrees of freedom)
=3.16 p=.53; Not Significant =5.14; p=.27; Not Significant
Non-Abutting Businesses -

Lubbock %*(1 degree of freedom) =2.02; p=.155 ¥ (1 degree of freedom) =.938; p=.333

Not Significant

Not Significant

Fisher’s Exact Test p=.467

§|_Fisher’s Exact Test p=1.000

San Antonio

%2 (1 degree of freedom) =.157; p=.692
Not Significant

IL Fisher’s Exact Test p=1.000

x* (4 degree of freedom) =2.50; p=.645

Houston x7 (1 degree of freedom) =3.00; p=.083
Not Significant Not Significant
Fisher’s Exact Test pﬁ.33‘3 Fisher’s Exact Test p=1.000
All Areas 12 (1 degree of freedom) =.99; p=.320 x? (1 degree of freedom) =47; p=491

Not Significant

Not Significant

| Fisher’s Exact Test p=1.000

Fisher’s Exact Test p=1.000
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Table 38. Average Number of Parking Spaces Before, During, and
After Construction by Design Sub-Area and by Study Area

Study Area Grade Before During After
Construction Construction Construction
(3000) (3000) (3000)
1. Lubbock A NA A NA A NA
Elevated 13.8 275 11.8 20.0 18.6 263
Depressed 16.2 16.6 1.1 16.6 13.9 16.6
At-Grade 43.4 - 43.4 - 43.4 -
2. Houston Elevated 1200 |- 100.0 - 120.0 -
Depressed 50.0 10.0 50.0 10.0 50.0 10.0
At-Grade 25.0 - 25.0 - 25.0 -
3. San Antonio Elevated 321 239 30.8 239 31.8 241
Depressed 283 7.3 283 7.3 283 73
At-Grade 26.5 - 26.1 - 27.9 -
4. Dallas Elevated 157.6 |42.8 157.6 42.8 -
Depressed 16.2 12.6 13.7 12.6 - -
At-Grade 45.0 - 377 |- - -

Houston: In the before-after construction situation, 10% of the abutting businesses said that

parking spaces had increased; another 10% said that parking spaces had decreased ,and 8§0%

reported no change. All non-abutting businesses reported no change in the number of

parking spaces. The average number of parking spaces declined during construction for

businesses located adjacent the elevated segment of Beltway 8. Businesses on this section

also had the highest average number of parking spaces in all periods. Overall, there was a

small decline in the average number of parking spaces from 43.5 to 37.5 during construction.

In the after-construction period, businesses had the same number of average parking spaces

as before. Since no effect is observed for reporting non-abutting businesses, the decline

during construction may be attributed to the construction activity itself.
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San Antonio: Many businesses reported no change in the number of parking spaces. A very
small percentage, less than 5%, reported an increase or decrease. The average number of
parking spaces declined slightly for elevated sections during construction and improved again
after construction. At-grade segments also showed a small improvement in the after period.

No change is observed on the depressed and non-abutting sections.

Dallas: Nineteen percent of the Dallas abutting businesses reported a decrease, while 81%
reported no change. All of the non-abutting businesses reported no change in the number of
parking spaces. Businesses located adjacent both the depressed segment and at-grade
segment reported a small decline in the average number of parking spaces. Overall,
comparing the before-during construction period scenarios, there was approximately a
decline of only two parking spaces in the average number of parking spaces per business;

comparing the before-after scenarios, there was only a one parking space decline in the after

period.

Table 38 shows the average number of parking spaces before, during, and after construction.
Since the number of relocations due to right-of-way acquisitions were highest in the Lubbock 1-27

study sections, the impact on parking spaces would also be most greatly felt on these sections.
OPINION OF SURVEYED BUSINESSES ON STUDY FREEWAY DESIGN

Number of Over and Underpasses

Table 39 presents the responses of abutting and non-abutting businesses, respectively, to the
question “What is your opinion on the number of over and underpasses?” The responses indicate
clearly that businesses either had no opinion or thought that there were plenty of over and
underpasses. A very small percentage believed that there were too many over/underpasses. The
preponderance of a large number of ‘no opinion” type responses indicates that perhaps this is a

design feature that is more difficult for non-technical people to evaluate.
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Table 39. Percentage Distribution of Abutting and Non-Abutting
Businesses’ Opinions on the Number of Overpasses and Underpasses

Response Elevated Depressed At-Grade All Design

Yo Yo Yo Sub-Areas

| Yo

Study Area 1: Lubbock A® NA A NA || _A NA A NA
Not enough overpasses 5.6 0.0 4.8 0.0 0.0 - 43 0.0
Not enough underpasses 0.0 0.0 4.8 0.0 0.0 - 1.1 0.0
Plenty of overpasses 37.0 36.4 143 40.0 21.1 - 28.7 37.8
Plenty of underpasses 27.8 273 19.1 333 21.1 - 24.5 29.7
Too many overpasses 0.0 0.0 0.0 6.7 0.0 - 0.0 2.7
Too many underpasses 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0
No opinion 39.6 36.4 57.1 20.0 579 - 41.5 207
Total responses N=54 | N=22 §| N=21 | N=15 1§ N=19 - N=94 | N=37

Abutting Businesses: Chi-square Statistic x’ (8)= 12.6]1 p=.126; Fisher’s Exact Test p=.118
Non-Abutting Businesses: Chi-square Statistic x* (3) = 2.41 p=.492; Fisher’s Exact Test p=.595
Abutting vs. Non-Abutting: Chi-square Statistic y* (5) = 6.46 p=.264; Fisher’s Exact Test p=.297

Study Area 2: Houston -
Not enough overpasses 0.0 25.0 0.0 0.0 8.3 - 29 16.7
Not enough underpasses 59 25.0 0.0 0.0 0.0 - 29 16.7
Plenty of overpasses 23.5 0.0 0.0 50.0 41.7 - 26.5 16.7
Plenty of underpasses 11.8 0.0 0.0 0.0 333 - 17.7 0.0
Too many overpasses 59 0.0 0.0 0.0 0.0 - 2.9 0.0
Too many underpasses 59 0.0 0.0 0.0 0.0 - 29 0.0
No opinion 47.1 50.0 100.0 | 50.0 1L 16.7 - 44.1 50.0
| Total responses N=17 N=4 i N=5 =2 ﬁN=I 2 - N=34 N=6

——

Abutting Businesses: Chi-square Statistic x* (12) = 15.77 p=.202; Fisher’s Exact Test p=.113
Non-Abutting Businesses: Chi-square Statistic x* (3) =3.73 p=.292; Fisher’s Exact Test p=.643
Abutting vs. Non-Abutting: Chi-square Statistic x* (6) =5.49 p=.483; Fisher’s Exact Test p=.396

® A stands for Abutting Businesses and NA stands for Non-Abutting Businesses.
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Table 39. Percentage Distribution of Abutting and Non-Abutting
Businesses’ Opinions on the Number of Overpasses and Underpasses (continued)

T —

Response Elevated Depressed At-Grade All Design
Y Y% % Sub-Areas
%
Study Area 3: San A NA A NA A NA A NA
Antonio
Not enough overpasses 8.5 2.2 15.8 0.0 6.9 - 9.1 1.9
Not enough underpasses 4.9 22 2.6 0.0 5.6 - 4.8 1.9
Plenty of overpasses 18.3 29.4 15.8 40.0 319 - 21.8 304
Plenty of underpasses 18.3 26.1 15.8 30.0 26.4 - 20.2 26.5
Too many overpasses 2.1 1.1 53 0.0 2.8 - 2.8 1.0
Too many underpasses 0.0 1.1 0.0 0.0 0.0 - 0.0 1.0
No opinien 479 38.0 || 44.7 30.0 264 - 41.3 373
Total responses N=142 1 N=92 }i N=38§ | N=i0 || N=72 - N=252 | N=102

Abutting Businesses: Chi-square Statistic x* (12) =92.22 p=.001; Fisher’s Exact Test p=.001
Non-Abutting Businesses: Chi-square Statistic x* (6) = 1.19 p=977; Fisher’s Exact Test p=.879
Abutting vs. Non-Abutting: Chi-square Statistic x* (6) =13.99 p=.03; Fisher’s Exact Test p=.025

Study Area 4; Dallas

Not enough overpasses 0.0 9.1 9.8 13.2 273 - 9.7 12.2
Not enough underpasses 0.0 0.0 4.9 10.5 18.2 - 5.6 8.2
Plenty of overpasses 25.0 18.2 342 31.6 9.1 - 27.8 28.6
Plenty of underpasses 25.0 18.2 14.6 23.7 9.1 - 16.7 22.5
Too many overpasses 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0
Too many underpasses 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0
No opinion 50.0 546 || 36.6 21.1 | 364 - 40.3 28.6
Total responses N=20 | N=11 ]| N=41 | N=38 " N=11 - N=72 N=49

Abutting Businesses: Chi-square Statistic x* (8) =13.73 p =.089; Fisher’s Exact Test p=.110
Non-Abutting Businesses: Chi-square Statistic x* (4) = 5.27 p =.260; Fisher’s Exact Test p =.348
Abutting vs. Non-Abutting: Chi-square Statistic x* (4) =2.12 p =.714; Fisher’s Exact Test p=.699

P
—
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Table 39. Percentage Distribution of Abutting and Non-Abutting
Businesses’ Opinions on the Number of Overpasses and Underpasses (continued)

Response Elevated Depressed At-Grade All Design

% Y% %o Sub-Areas
%o

All Study Areas A NA A NA A NA A NA

Combined

Not enough overpasses 6.4 3.1 10.5 7.7 7.9 - 7.7 4.6

Not enough 3.4 2.3 38 6.2 53 - 3.9 3.6

underpasses

Plenty of overpasses 23.6 28.7 219 3.5 29 - 24.6 309

Plenty of underpasses 20.6 24.8 15.2 26.2 2.5 - 204 253

Too many overpasses 1.7 1.0 1.9 1.5 1.8 - 1.8 1.0

Toc¢ many underpasses 2.0 1.0 0.0 0.0 0.0 0.0 1.0

No opinion 438 39.5 46.7 23.1 31.6 - 414 34.0

Total responses N=233 || N=129 || N=105 || N=65 || N=114 - N=452 § N=194

Abutting Businesses: Chi-square Statistic x* (12) =10.45 p=.577; Fisher’s Exact Test p=.60
Non-Abutting Businesses: Chi-square Statistic x* (6) =8.57 p=.199; Fisher’s Exact Test p=.20
Abutting vs. Non-Abutting: Chi-square Statistic x> (6)= 8.3 p=.218; Fisher’s Exact Test p=.20

The individual study area statistical tests for abutting businesses are mostly insignificant,

with the exception of San Antonio for which the test statistic is significant beyond the 99%

confidence level (Fisher’s exact test statistic = .001). This indicates that for three out of the four

study areas statistical independence of responses from the different grade levels could not be rejected

and the general response pattern indicates that people either have no opinion or believe that there are

plenty of overpasses and underpasses. In the case of San Antonio, while the majority of the abutting

businesses surveyed on elevated and depressed sections have no opinion, respondents on the at-grade

sections believe that there are plenty of overpasses and underpasses. In the case of non-abutting

businesses, the individual test statistics could not be rejected for all study areas.

Statistical tests were conducted to assess whether there were any differences between the

responses of abutting versus non-abutting businesses. Once again, the responses across grade levels
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were significant only for San Antonio beyond the 95% confidence level since the Fisher’s statistic

= 03,

Number of Ramps

Opinions on the number of on and off ramps for abutting and non-abutting businesses are
shown in Table 40. Once again, a large number of ‘no opinion’ types of responses are observed.
The individual test statistics could not be rejected for Lubbock, Houston, and Dallas implying that
grade level differences in responses are not statistically significant in these study areas. In the case
of San Antonio, however, the tests were rejected for non-abutting sections as well as for abutting

versus non-abutting sections. The results are summarized below.

Lubbock: About 17% of the 105 abutting businesses and 18% of the 40 non-abutting
businesses responding to the survey believed that there were plenty ot on and off ramps;
about 56% of responding abutting businesses and 63% of responding non-abutting businesses
felt that there were plenty of on and off ramps; 27% of responding abutting businesses and
20% of responding non-abutting businesses had no opinion, and none thought that there were

too many on and off ramps.

Houston: About 46% of the 37 abutting businesses and none of the 5 non-abutting
businesses responding to the survey believed that there were plenty of on and off ramps;
about 32% of responding abutting businesses and 20% of responding non-abutting businesses
felt that there were plenty of on and off ramps; 16% of responding abutting businesses and
60% of non-abutting businesses had no opinion; 5% of abutting businesses and 20% of non-

abutting businesses thought that there were too many on and off ramps.
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Table 40. Percentage Distribution of Opinions of Abutting and
Non-Abutting Businesses on the Number of Ramps

Response ) Elevated Depressed At-Grade All Design
Y % Yo Sub-Areas
_ | %
Study Area 1: Lubbock A NA A NA A NA A NA
Not enough on ramps 6.5 12.5 13.0 6.3 10.0 - 8.6 10.0
Not enough off ramps 4.3 4.2 13.0 12.5 15.0 - 8.6 7.5
Plenty of on ramps 33.9 37.5 17.4 37.5 25.0 - 28.6 37.5
Plenty of off ramps 355 20.8 17.4 313 15.0 - 27.6 25.0
Too many on ramps 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0
Too many off ramps 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0
No opinio.: 19.4 250 39.1 12.5 35.0 - 26.7 20.0
Total responses N=62 | N=24 || N=23 | N=16 || N=20 - N=105 | N=40

Abutting Businesses: Chi-square Statistic x° (8) =2.43 p=.168; Fisher’s Exact Test p=.118
Non-Abutting Businesses: Chi-square Statistic x* (4)=2.43 p=.657; Fisher’s Exact Test p=.719

Abutting vs. Non-Abutting: Chi-square Statistic x° (4) =1.44 p=.837; Fisher’s Exact Test p=.841

Study Area 2: Houston

Not enough on ramps 23.8 0.0 333 0.0 10.0 - 21.6 0.0
Not enough off ramps 28.6 0.0 16.7 0.0 20.0 - 24.3 0.0
Plenty of on ramps 95 333 16.7 0.0 30.0 - 16.2 20.0
Plenty of off ramps 9.5 0.0 16.7 0.0 30.0 - 16.2 0.0
Too many on ramps 4.8 333 0.0 0.0 0.0 - 2.7 20.0
Too many off ramps 4.8 0.0 0.0 0.0 0.0 - 2.7 0.0
No opinion 19.1 33.3 16.7 | 100.0 | 10.0 - 16.2 60.0
Total responses _ N=21 N=3 =6 N=2 | N=10 - N=37 N=3

Abutting Businesses: Chi-square Statistic x* (12) =6.80 p=.871; Fisher’s Exact Test p=.907
Non-Abutting Businesses: Chi-square Statistic y* (2) =2.22 p=.329; Fisher’s Exact Test p=1.000
Abutting vs. Non-Abutting: Chi-square Statistic x* (6) =9.99 p=.125; Fisher’s Exact Test p=.102

P
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Table 40. Percentage Distribution of Opinions of Abutting and
Non-Abutting Businesses on the Number of Ramps (continued)

Response - Elevated Depressed At-Grade All Design
Yo % Yo Sub-Areas
N Yo
Study Area 3: San A NA A NA A NA A NA
Antonio
Not enough on ramps 13.9 10.1 216 0.0 17.5 - 16.3 94
Not enough off ramps 13.3 5.1 17.7 0.0 13.8 - 14.2 4.7
Plenty of on ramps 23.4 343 19.6 12.5 263 - 235 327
Plenty of off ramps 215 293 21.6 12.5 22.5 - 21.8 28.0
Too many on ramps 1.9 1.0 1.9 i2.5 3.8 - 24 1.9
Too many off ramps 1.3 1.0 0.0 12.5 3.8 - 1.7 1.9
No opinion 24.7 19.2 17.7 50.0 12.5 - 20.1 215
Total responses N=158 =99 N=5] N=8 || N=80 - N=289 | N=107

Abutting Businesses: Chi-square Statistic x* (12) =10.51 p=.571; Fisher’s Exact Test p=.875
Non-Abutting Businesses: Chi-square Statistic x? (6) =16.76 p=.01; Fisher’s Exact Test p=.026
Abutting vs. Non-Abutting: Chi-square Statistic x° (6) =12.70 p=.048; Fisher’s Exact Test p=.05;

Study Area 4: Dallas

Not enough on ramps 13.6 15.4 17.0 19.1 H 30.8 - 18.3 18.2
Not enough off ramps 18.2 154 17.0 i1.9 " 23.1 - 18.3 12.7
Plenty of on ramps 22.7 23.1 27.7 28.6 q 15.4 - 244 273
Plenty of off ramps 22.7 i54 17.0 214 154 - 18.3 20.0
Too many on ramps 0.0 7.7 43 24 0.0 - 24 3.6
Too many off ramps 0.0 1.7 2.1 24 0.0 - 1.2 3.6
No opinion 22.7 15.4 14.9 1.13 15.4 - 17.1 14.6
Total responses N=22 N=13 || N=47 N;42 N=13 - N=82 N=55

Abutting Businesses: Chi-square Statistic 32 (12) =5.41 p=.943; Fisher’s Exact Test p=1.000
Non-Abutting Businesses; Chi-square Statistic x* (6) =2.01 p=.919; Fisher’s Exact Test p=.865
Abutting vs. Non-Abutting: Chi-square Statistic x* (6) =1.96 p=.923; Fisher’s Exact Test p=.9;
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Table 40. Percentage Distribution of Opinions of Abutting and
Non-Abutting Businesses on the Number of Ramps (continued)

=

Response Elevated Depressed At-Grade Al Design

Yo % Y Sub-Areas
%o

All Study Areas A NA A NA A NA A NA

Combined

Not enough on ramps 12.9 10.8 18.9 13.2 17.1 - 15.4 11.6

Not enough off 12.9 5.8 16.5 10.3 15.4 - 14.4 7.2

ramps

Plenty of on ramps 24.7 33.8 22.0 279 25.2 - 24.2 31.9

Plenty of off ramps 239 259 18.9 22.1 21.1 - 22.0 24.6

Teo many on ramps 1.5 2.2 24 2.9 2.4 - 1.9 2.4

Too many off rainps 1.1 1.4 1.0 2.9 24 - 1.4 1.9

No opinion 22.8 20.1 20.5 20.6 16.3 - 20.7 20.3

Total responses N=263 | N=139 I N=127 =68 || N=513 - N=513 | N=207

Abutting Businesses: Chi-square Statistic x> (12) =8.24 p=.766; Fisher’s Exact Test p=.8
Non-Abutting Businesses: Chi-square Statistic x* (6) =2.95 p=.815; Fisher’s Exact Test p=.78
Abutting vs. Non-Abutting: Chi-square Statistic x* (6)= 11.9 p=065; Fisher’s Exact Test=.05

San Antonio: Thirty percent of the 289 abutting businesses and 14% of the 107 non-abutting

businesses responding to the survey believed that there were plenty of on and off ramps;

about 45% of responding abutting businesses and 68% of responding non-abutting businesses

felt that there were plenty of on and off ramps; 20% of responding abutting businesses and

22% of responding non-abutting businesses had no opinion; 4% of responding abutting

businesses and non-abutting businesses thought that there were too many on and off ramps.

Dallas: Thirty-six percent of the 82 abutting businesses and 31% of the 55 non-abutting

businesses responding to the survey believed that there were plenty of on and off ramps;

about 43% of responding abutting businesses and 47% of responding non-abutting businesses

felt that there were plenty of on and off ramps; 17% of responding abutting businesses and
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15% of responding non-abutting businesses had no opinion; 4% of responding abutting
businesses and 7% of responding non-abutting businesses thought that there were too many

on and off ramps.

For the combined sample, 30% out of atotal of 513 abutting businesses and 19% of 207 non-
abutting businesses who responded to this question on the survey thought that there were plenty of
on and off ramps; 46% of responding abutting businesses and 56% of responding non-abutting
businesses felt that there were plenty of on and off ramps; 21% of responding abutting businesses
and 20% of responding non-abutting businesses had no opinion; 3% of responding abutting

businesses and 4% of responding non-abutting businesses thought that there were too many on and

off ramps.

Appearance of the Freeway Design

When asked their opinions on the general appearance of the freeway design, a majority of the
respondents on all design sub-areas clearly revealed that they liked it. For all the study areas
combined, about 15% of the 358 abutting businesses and 15% of the 144 non-abutting businesses
had no clear-cut opinion. A very small percentage said they disliked the appearance of the freeway
design. Seventy nine percent of abutting business respondents and 81% of non-abutting business
respondents said they liked the freeway design. The responses of abutting and non-abutting
businesses are shown in Table 41 by study area and by design sub-area. Again statistical tests were
conducted on the two distributions for each study area individually to ascertain ifthere are significant
differences in opinions 1) across design sub-areas for both abutting and non-abutting businesses, and
2) between businesses abutting the freeway and non-abutting the freeway. The individual statistical
tests were not significant and could not be rejected for Lubbock, Dallas, and Houston as indicated
by the high values of the Fisher’s statistics (exceeding .05), suggesting that no clear-cut differences
were observed in the responses either by grade level or by distance from the freeway (i.e., abutting
or non-abutting). In the case of San Antonio, however, the statistical tests were rejected with 99%
confidence level for abutting businesses but could not be rejected for non-abutting businesses. Even
the distance test could not be rejected for San Antonio, suggesting no statistically significant

differences in the responses between abutting and non-abutting businesses.
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Table 41. Percentage Distribution of Opinions of Abutting and
Non-Abutting Businesses on the Appearance of Freeway Design

T

Response Elevated Depressed At-Grade All Design
% Y% Y Sub-Areas
[ _ Yo
Study Area 1: Lubbock A NA A NA A NA A NA
Like it very much 30.8 44.4 18.8 20.0 35.3 - 29.2 357
Like it OK 43.6 44.4 50.0 60.0 47.1 - 45.8 50.0
Distike it some 10.3 5.6 12.5 10.0 0.0 - 8.3 7.1
Dislike it very much 2.6 5.6 6.3 0.0 0.0 - 2.8 3.6
No opinion 12.8 0.0 12.5 10.0 17.7 - 13.9 3.6
No answer N= N=0 N=1 N=0 N=0 - N=4 N=0
Total responses N=39 | N=1§ {i =16 | N=10 || N=17 - N=72 | N-72

Abutting Businesses: Chi-square Statistic x* (8) =4.28 p=.831; Fisher’s Exact Test p=.838
Non-Abutting Businesses: Chi-square Statistic x* (4) =2.32 p=.678; Fisher’s Exact Test p=.723

Abutting vs. Non-Abutting: Chi-square Statistic x* (4) =2.38 p=.666; Fisher’s Exact Test p=.7
== ==

Study Area 2: Houston L .
Like it very much B 14.3 333 0.0 0.0 37.5 - 18.5 20.0
Like it Ok 35.7 0.0 80.0 50.0 50.0 - 482 20.0
Dislike it some 143 0.0 0.0 0.0 0.0 - 7.4 0.0
Dislike it very much 7.1 0.0 0.0 0.0 0.0 - 3.7 0.0
No opinion 28.6 66.7 20.0 50.0 I 12.5 - 222 60.0
No answer N=0 N=0 N= N=0 N=0 - N=0 N=0
Total responses N=14 | N=3 N=5 N=2 N=§ - N=27 N=5

Abutting Businesses: Chi-square Statistic x* (8) =7.52 p=.482; Fisher’s Exact Test p=.657
Non-Abutting Businesses: Chi-square Statistic x* (2) =2.22 p=.329; Fisher’s Exact Test p=1.000
Abutting vs. Non-Abutting: Chi-square Statistic x* (4) =3.47 p=.483; Fisher’s Exact Test p=.5
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Table 41. Percentage Distribution of Opinions of Abutting and
Non-Abutting Businesses on Appearance of Freeway Design (continued)

Response Elevated Depressed At-Grade All Design
% Yo % Sub-Areas
- Y%
Study Area 3: San A NA A NA A NA A NA
Antonio
Like it very much 35.7 29.9 28.6 42.9 26.9 - 322 31.1
Like it OK 50.4 522 457 429 55.8 - 50.9 51.4
Dislike it some 1.7 1.5 5.7 0.0 1.9 - 2.5 1.4
Dislike it very much 1.0 0.0 0.0 0.0 1.9 - 1.0 0.0
No opinion 11.3 16.4 20.0 14.3 13.5 - 13.4 16.2
No answer N=4 N=1] N=0 N=0 N=} - N=35 N=1
Total responses “ N=115 ] N=67 || N=35 | N=7 || N=52 - N=202 | N=74

Abutting Businesses: Chi-square Statistic x* (8) =26.05 p=.001; Fisher’s Exact Test p=.01
Non-Abutting Businesses: Chi-square Statistic x* (3) =.576 p=.902; Fisher’s Exact Test p= .875
Abutting vs. Non-Abutting: Chi-square Statistic y* (4) =1.38 p=.848; Fisher’s Exact Test p=963

Study Area 4: Dallas

Like it very much 47.1 44.4 375 60.7 37.5 - 404 56.8
Like it Ok 17.7 44.4 43.8 17.9 37.5 - 35.1 243
Dislike it some 0.0 0.0 3.1 3.6 12.5 - 3.5 2.7
Dislike it very much 5.9 0.0 0.0 0.0 0.0 - 1.8 0.0
No opinion 294 1.1 15.6 17.9 12.5 - 19.3 16.2
No answer N=0 N=0 N=2 N=1 N=0 - N=2 N=1
Total responses N=17 N=9 || N=32 | N=28 || N=8 - N=57 =37

A

Abutting Businesses: Chi-square Statistic * (8) =8.56 p=.38; Fisher’s Exact Test p=.341
Non-Abutting Businesses: Chi-square Statistic x* (3) =2.81 p=.422; Fisher’s Exact Test p=.528
Abutting vs. Non-Abutting: Chi-square Statistic ¥ (4) =2.95 p=.567; Fisher’s Exact Test p=57
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Table 41. Percentage Distribution of Opinions of Abutting and
Non-Abutting Businesses on Appearance of Freeway Design (continued)

Response Elevated Depressed At-Grade All Design
Yo Y Y Sub-Areas
Yo
All Study Areas A NA A NA A NA A NA
Combined L
Like it very much 34.1 34.0 r 28.4 46.8 30.6 - 31.8 38.2
Like it OK 449 48.5 47.7 319 51.8 - 472 43.1
Dislike it some 4.3 2.1 5.7 43 24 - 4.2 2.8
Dislike it very much 22 1.0 1.1 0.0 1.2 - 1.7 1.0
No opinion 14.6 14.4 7.0 17.0 14.1 - 15.1 15.3
No answer N=§ N=1 N=3 N=1 N=1 - N=12 N=
Total responses N=185 | N=97 }j N=88 l N=47 }| N=85 - N=358 | N=144

Abutting Businesses: Chi-square Statistic x* (8) =3.25 p=.918; Fisher’s Exact Test p=1.00
Non-Abutting Businesses: Chi-square Statistic x* (4) =4.54 p=.338; Fisher’s Exact Test p=4
Abutting vs. Non-Abutting: Chi-square Statistic x* (4) =2.87 p=.58; Fisher’s Exact Test p=.57

Figures 23 and 24 show the similarity of responses for the abutting and non-abutting businesses for

the combined sample as well as for individual study areas. The ‘like it very much’ and ‘like it OK’

type responses were grouped together into one category in Figures 23 and 24. Similarly, ‘dislike it

some’ and ‘dislike it very much’ were grouped together. Clearly, the ‘like it’ type of responses

dominate other responses followed by ‘no opinion’ type responses.
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Figure 24. General Appearance of Freeway Design: Opinions of Non-Abutting Businesses
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EFFECTS OF STUDY FREEWAYS ON RESIDENTS SURVEYED

This section of the report presents the findings (by grade level) of the surveys of residents
conducted to identify some social, economic, and environmental effects of the freeways constructed
in Lubbock, Dallas, Houston, and San Antonio. Residents were asked information pertaining to their
1) households, 2) opinions concerning the location of their present location, 3) opinions regarding
the effect of the freeway construction on the home, neighborhood, and general preferences on the
design of the freeway grade level, and 4) travel experience on the freeway in concern. Respondents
were asked open ended as well as questions requiring “yes,” “no,” or “maybe” type responses.

Percentage distributions are presented by design sub-area to highlight differences between
the different grade levels. The percentages reported are based on the actual number of respondents.
Just as in the analysis of business surveys, responses are categorized by grade level. In the case of
Lubbock, the different design sub-areas correspond to the sections #8, #9, and control at-grade
sections; in the case of San Antonio, the elevated sections include sections #2, #3, and #4, while
depressed sections include sectioné #1 and #5. Again, in the case of Dallas and Houston the
elevated, depressed, and at-grade design sub-areas reflect the corresponding segments of Beltway

8 and North Central Expressway.
CHARACTERISTICS OF RESIDENCES IN THE SURVEY

Number and Type of Dwellings in the Survey

Table 42 summarizes the information on the type and number of abutting and non-butting
residential dwellings in all the study areas: Lubbock, Héuston, Dallas, and San Antonio. The largest
number of the residents surveyed lived in single-family detached buildings. For the combined
sample as a whole, 77 % of those surveyed on abutting sections and 80% of those surveyed on non-
abutting sections belonged to this group. Thirteen percent of abutting residents and 1% of non-
abutting residents surveyed lived in single-family attached type housing. However, a very small
percentage, less than 2% of those surveyed, lived in triplexes and quadriplexes. In Lubbock, all of

the residents surveyed on abutting sections lived in single-family detached buildings.
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Table 42. Number and Type of Surveyed Dwellings by Study Area’
= )
Lubbock Houston San Dallas All Study
% Yo Antonio %o Areas
Yo Combined
— I L ]
Type of Dwelling A" NA || A NA A NA JA NA || A NA
Single-Family 100.0 | 926 64.0 || 70.0 | 803} 785) 694 73.7| 769 || 79.6
Detached
Duplex 0.0 3.7 0.0 0.0 98 || 8.7 | 00 || 228 3.1 9.9
Triplex/Quadriplex 0.0 1.9 0.0 0.0 0.0 2.1 0.0y 60 0.0 1.7
Single-Family 0.0 00§ 36011 20008 00 ff 04} 83 |} 35| 128 1.4
Attached
Multifamily 0.0 1.9 0.0 100 ) 98 || 103§ 22214 00 7.2 7.4
No Response (M) 5 1 1 0 0 0 0 0 3 1
| Total Responses (N) 37 54 61 10 61 242 36 57 195 363

Age of Dwellings

Table 43 presents the age distribution of the dwellings occupied by the surveyed residents

in the abutting and non-abutting zones. Clearly, the majority of abutting and non-abutting residents

in all study areas lived in dwellings which were over 20 years old; the percentage for abutting

residents was approximately 86% and for non-abutting residents was 73%. For the combined

sample, about 78% out of a total of 551 residents lived in dwellings which were 20 years or older.

Another 11.3% of the 551 lived in dwellings aged between 11 and 20 years. Less than 5% of the

entire sample lived in dwellings which were less than 10 years in age.

® Figures in parentheses represent percentages.

10¢<A” stands for abutting and ‘NA’ stands for non-abutting.
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Table 43. Age of Dwelling by Study Area and by Design Sub-Area

Years Elevated Depressed At-Grade All Design
%o %o Yo Sub-Areas
%o

A NA A NA A NA A NA
Study Area 1:
Lubbock _ - _
< 0.0 4.8 0.0 0.0 0.0 - 0.0 1.9
1-5 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0
6- 10 0.0 0.0 29 3.1 0.0 - 2.3 1.9
11-20 0.0 23.8 59 18.8 0.0 - 4.5 20.8
> 20 100.0 714 91.2 78.1 100.0 - 93.2 75.5
Mean age (years) 23.5 16.5 25.5 19 20 - 23.6 17.8
Total Responses (IN) 4 21 34 32 6 - 44 53
Study Area 2:
Houston
<1 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0
I-5 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0
6-10 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0
11-20 24.0 0.0 0.0 0.0 19.0 - 13.0 0.0
> 20 76.0 100.0 100.0 100.0 81.0 - 87.0 100.0
Mean age (years) 18.5 25.5 18.5 25.5 25.5 - 20.8 25.5
Total Responses (N) 17 2 24 8 21 - 62 10
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Table 43. Age of Dwelling by Study Area and by Design Sub-Area (continued)

r;’ears Elevated Depressed At-Grade All Design ]
% % Yo Sub-Areas
%
- A NA A NA A NA A NA
Study Area .’;: San Antonio
<1 0.0 49 0.0 0.0 0.0 - 0.0 3.1
I-5 0.0 13.3 2.3 4.6 0.0 - 1.6 10.0
6-10 12.5 3.5 4.6 8.1 0.0 - 6.6 52
11-20 12.5 18.2 6.8 6.9 0.0 - 8.2 139
>20 75.0 60.1 86.4 80.5 100.0 - 83.6 67.8
Mean age (years) 16.5 11.5 25 16.5 18.5 - 20 14
Total Responses — 16 143 44 87 1 - 61 230

Study Area 4: Dallas

<1 0.0 0.0 32 1.9 0.0 - 2.8 1.8
1-5 0.0 0.0 6.5 1.9 0.0 - 5.6 1.8
6-10 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0
11-20 0.0 0.0 9.7 7.7 100.0 - 1.1 7.3
> 20 100.0 | 1000 80.6 88.5 0.0 - 80.6 89.1
Mean age (years) 25,5 25.5 25 18,5 17.5 - 22.7 22

31 52 1 - 36 55

e

Total Resgonses
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Table 43. Age of Dwelling by Study Area and by Design Sub-Area (continued)

Years Elevated Depressed At-Grade All Design Sub-
% Yo %o Areas
Yo

All Study Areas A NA A NA A NA A NA

Combined 1

<] 0.0 4.7 0.8 0.6 0.0 - 0.5 26

1-5 0.0 112 23 2.8 0.0 - 1.5 6.9

6-10 4.9 2.9 2.3 4.5 0.0 - 2.5 3.7

11-20 f 14.6 18.3 6.0 8.9 17.2 - 9.4 13.5
>20 80.5 62.7 88.7 832 82.8 - 86.2 733

Mean age (years) 21.5 19.8 23.5 19.8 20.4 - 21.8 19.8
Total Responses 41 169 133 179 29 - 203 348

The mean age of dwellings abutting I-27 study sections ranged from 25.5 years on elevated
section #8 to 20.0 on the at-grade section. On average, dwellings on abutting sections were observed
to be older than dwellings on non-abutting sections by approximately four years. Within abutting
sections, dwellings located adjacent elevated and depressed sections were older than those adjacent
at-grade sections. The reverse situation was observed in the case of the Houston study area. No
clear-cut differences within design sub-areas and distance zones were observed in the case of the
Dallas study area. In the case of the San Antonio study area, the depressed sections (#1 and #5) had

the highest mean age within both abutting and non-abutting sections.

Number of Rooms in the Dwelling

A majority of the surveyed residents lived in houses with the number of rooms ranging
between five and nine, with the exception of residents surveyed in Houston’s Beltway 8 abutting
study sections. A very small percentage, less than 4%, lived in houses where the number of rooms

exceeded 15. The pattern is again similar across study areas as can be seen from the results

presented in Table 44.
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Table 44. Number of Rooms in the Dwelling by Study Area

o

—
— pr

—

———

Number of Rooms Elevated Depressed At-Grade All Design
Y% Y% Yo Sub-Areas
Yo

A NA A NA A NA " A NA
Study Area 1:
Lubbock
1-4 20.0 31.8 14.7 12.5 0.0 - 13.3 204
5-9 80.0 63.6 85.3 87.5 833 - 84.4 77.8
10-14 0.0 4.5 0.0 0.0 16.7 - 22 1.9
>15 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0
Total Responses (N) ) 22 34 32 ] 6 - 45 54
Study Area 2:

|| Houston _ _ |

1-4 12.0 0.0 5.0 14.0 0.0 - 5.0 11.0
5-9 71.0 50.0 36.0 71.0 21.0 - 41.0 67.0
10-14 18.0 50.0 55.0 14.0 79.0 - 52.0 220
>15 0.0 0.0 5.0 0.0 0.0 - 2.0 0.0
Total Responses (N) 17 2 22 7 19 - 58 9
Study Area 2: San
Antonio n_____ _
1-4 313 14.3 227 21.8 0.0 - 24.6 17.1
5-9 63.8 51.7 70.5 73.6 100.0 - 70.5 59.8
10-14 0.0 31.3 6.8 3.5 0.0 - 49 20.9
>15 * 0.0 2.7 0.0 1.2 0.0 - 00 2.1
Total Responses (N) l 16r 147 44 87 1 - 61 234
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Table 44. Number of Rooms in the Dwelling by Study Area (continued)

Number of Rooms Elevated Depressed At-Grade All Design
Yo Y Yo Sub-Areas
Yo

A NA A NA A NA A NA "
Study Area 4: T
Dallas
1-4 0.0 0.0 20.7 7.7 0.0 - 17.6 7.3
5-9 100.0 0.0 72.4 80.8 100.0 - 76.5 76.4
10-14 0.0 66.7 3.4 9.6 0.0 - 29 12.7
>15 0.0 333 34 1.9 0.0 - 29 3.6
Total Responses (N) 4 3 29 52 1 - 34 55
All Study Areas
Combined
1-4 19.1 16.1 17.1 15.7 0.0 - 152 15.9
5-9 73.8 52.3 68.9 78.1 40.7 - 66.2 65.3
10-14 7.1 28.7 12.4 5.1 59.3 - 17.7 16.8
>15 0.0 2.9 1.6 1.1 0.0 - 1.0 1.9
Total Responses (N) 42 174 129 178 27 - 198 352
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Condition of the Dwelling

The condition of the houses of the residents surveyed is presented in Table 45. The condition
of most of the surveyed residents” houses in the Lubbock I-27 study area ranged from good to very
poor. Less than 3% of the houses were found to be in very good condition. In the Houston study
area, almost all of the houses were found to be in very good or good condition, and 3% of the houses
on the abutting sections of the freeway were found in fair condition. None of the houses in the
Houston study area were found in either poor or very poor condition. Like the Houston study area,
residents’ houses in the Dallas study area were found to be in very good to fair condition. A very
small percentage of the houses, approximately 3% on the abutting sections and 6% on the non-
abutting sections, were found in poor condition, and none were found in very poor condition. In the
San Antonio study area, most of the houses were found in conditions ranging from very good to
poor. Approximately 9% of the houses in the San Antonio study areas abutting the freeways and 5%

of the houses non-abutting the study freeways were found to be in very poor condition.
CHARACTERISTICS OF RESIDENCES SURVEYED

Ownership of Property
Table 46 presents the type of tenure of the respondent, i.e., whether he/she was an owner of

the house or a renter. The pattern is similar across study areas, with the largest percentages of those
surveyed being owners as opposed to renters. The gap between the percentages of owners and
renters is much wider in Houston, whereas in San Antonio, Dallas, and Lubbock there is evidence
to show that there are a large number of renters as well. In San Antonio, about 39% of the combined
301 residents were found to be renters. Thirty-nine percent of the total 88 residents in Dallas and

41% of 101 residents in Lubbock were found to be renters in comparison to only 15% in Houston.
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Table 45. Condition of Dwelling by Study Area and by Design Sub-Area

169

Elevated Depressed At-Grade All Design
%o %o Yo Sub-Areas
A NA " A " NA A NA A NA

Study Area 1:
Lubbock
Very good 0.0 0.0 3.6 29 0.0 - 2.7 1.8
Good 0.0 0.0 28.6 35.3 75.0 - 29.7 214
Fair 0.0 9.1 32.1 35.3 25.0 - 27.0 250
Poor 20.0 77.3 32.1 235 0.0 - 27.0 44.6
Very poor 80.0 13.6 3.6 29 0.0 13.5 7.1

| Total Responses (N) 5 22 28 34 4 - 37 56
Study Area 2:
Houston .

T

Very good 47.0 50.0 43.0 63.0 86.0 - 59.0 60.0
Good 53.0 50.0 48.0 38.0 14.0 - 38.0 40.0
Fair 0.0 0.0 9.0 0.0 0.0 - 3.0 0.0
Poor 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0
Very poor 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0
Total Responses (N) 17 2 23 8 21 - 61 10
Study Area 2: San
Antonio .
Very good 63 | 47.0 20.5 3.3 0.0 - 16.4 306 |
Good 31.3 20.5 25.0 275 100.0 - 279 23.1 H
Fair 31.3 15.9 31.8 38.5 0.0 - 31.2 24.4 n
Poor 18.8 11.9 15.9 264 0.0 - 16.4 17.4
Very Poor 12,5 4.6 6.8 4.4 0.0 - 8.2 4.6

|1

1Total Responses (N) 16 151 44 91 1 - 61 242




Table 45. Condition of Dwelling by Study Area and by Design Sub-Area (continued)

Elevated Depressed At-Grade All Design
Yo Y% %o Sub-Areas
L Yo

f_\r NA _zi NA A NA A NA
Study Area 4: -
Dallas _ L
Very good 0.0 100.0 452 44.2 0.0 - 389 473
Good 50.0 0.0 9.7 30.8 0.0 - 13.9 29.1
Fair 50.0 0.0 419 19.2 100.0 - 444 18.2
Poor 0.0 0.0 32 5.8 0.0 - 2.8 5.5
Very poor 0.0 0.0 0.6 0.0 0.0 - 0.0 0.0
Total Responses (N) 4 3 31 52 1 - 36 55
All Study Areas
Combined
Very good 214 42.1 269 17.3 66.7 - 313 295
Good 38.1 17.9 26.2 30.3 25.9 - 28.7 242
Fair 16.7 14.6 30.2 30.8 7.4 - 24.1 229
Poor 9.5 19.7 13.5 18.9 0.0 - 10.8 19.3
Very poor 143 5.6 3.2 2.7 0.0 - 5.1 4.1
Total Responses (N) 42 178 126 185 27 - 195 363
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Table 46. Percentage Distribution of Residential Respondents by
Type of Tenure and by Design Sub-Area

Type of Elevated Depressed At-Grade All Design
Tenure Yo Y% Yo Sub-Areas
Yo
LA NA_ ,r A NA A NA A NA
Study Area 1: Lub=boclf_ﬁ
Owned 60.0 364 | 70.6 | S53.1 100.0 - 73.3 46.3
Rented 40.0 63.6 || 294 | 469 0.0 - 26.7 53.7
Total Responses (N) 5 122 34 32 6 - 45 54
Study Area 2: Houston _
Owned 59.0 500 | 96.0 | 88.0 95.0 - 85.0 80.0
Rented 41.0 50.0 4.0 13.0 5.0 - 15.0 20.0
| Total Responses (N) 17 2 23 8 21 - 6l 10
ztudy Area 3:
:San Antonio
Owned 50.0 69.1 523 | 549 100.0 - 52.5 63.8
Rented __ 50.0 309 1 47.7 | 45.1 0.0 - 47.5 36.3
| Total Responses (N) I 16 | 149 44 | 91 ! - 61 240
SR S e
Study Area 4: Dallas _

Owned 100.0 100.0 | 51.6 | 57.7 [ 0.0 - 55.6 60.0
| Rented 0.0 0.0 38.7 1 423 | 100.0 - | 36.1 40.0
Total Responses (N) __ 4 l 3 “_;i— 52 j_ 1 - 33 55

All Study Areas

Owned 59.5 65.3 659 | 56.8 93.1 - 68.5 61.0
Rented __ 40.5 34.6 |l 34.1 43.2 6.9 - 315 39.0
To_t_a?_lr Resgorgme;s, MN) 42 176 129 183 29 - 200 359
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Length of Time at Present Location
All residents on abutting and non-abutting sections were asked to indicate how long they
were located at the present location. Tables 47 and 48 present the percentage distributions of

abutting and non-abutting residents by length of stay in the neighborhood and by design sub-area.

Lubbock: The mean lengths of stay for abutting residents in the at-grade and depressed
portions of the freeway are much higher than on elevated sections, with the overall average
length of stay being equal to 19.7 years. For non-abutting residents, the mean length of stay

was 8.9 years.

Houston: Residents living on properties abutting the depressed sections of the freeway had
the longest average length of stay of 20.2 years, while those living on elevated sections had
a mean length of stay of only 8.8 years. Again, the mean length of stay for non-abutting
residents also was higher on depressed sections. The mean length of stay for abutting

residents was 14.7 years and 11.8 years for non-abutting residents.

San Antonio: For residents abutting the freeway, those living near at-grade portions had the
highest length of stay of 30 years, while those living near depressed sections had been in the
neighborhood for the shortest time. However, for non-abutting residents, those living near
depressed segments had longer lengths of stay than those living near elevated segments. The
average length of stay for abutting residents was 16.2 years and 12.8 years for non-abutting

residents.

Dallas: The mean length of stay for abutting and non-abutting residents was highest for
those residing near elevated portions of the freeway. The overall mean length for abutting

residents was 10.9 years and 13.5 years for non-abutting residents.
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Table 47. Percentage Distribution of Abutting Res‘dential Respondents by
Length of Residency in Neighborhood and by Design Sub-Area

Years Elevated Depressed At-Grade All Design
Y% Yo Yo Sub-Areas %
Study Area ' All Study Area All Study Area All Study Area All
* Study Study Study Study
1 2 l 3 L 4 l Areas 1 2 3 _]_ 4 Areas 1 2 3 4 Areas 1 2 3 4 Areas
_—_I—__-— =
1 200 240 6.7 25.0 “ 17.} 26.5 0.0 19.5 | 357 214 0.0 15.0 0.0 0.0 10.7 222 11201 158 333 18.9
2 0.0 0.0 20.0 0.0 7.3 8.8 4.0 24 7.1 5.6 167 | 00 0.0 0.0 3.6 8.9 2.0 7.0 6.1 5.6
3 200 18.0 6.7 0.0 122 0.0 4.0 7.3 10.7 5.6 0.0 50 0.0 0.0 36 22 8.0 7.0 9.1 6.7 ﬂ
4 F 0.0 0.0 133 0.0 49 29 4.0 0.0 7.1 32 0.0 15.0 0.0 0.0 10.7 22 7.0 35 6.1 4.6
(
5 0.0 12.0 6.7 0.0 7.3 59 9.0 49 7.1 6.4 0.0 0.0 0.0 0.0 0.0 4.4 7.0 53 6.1 5.6
6-9 J 0.0 6.0 6.7 0.0 4.9 59 9.0 9.8 3.6 7.1 0.0 | 200 0.0 100.0 17.9 4.4 12.0 88 6.1 82
10-14 0.0 180 | 133 0.0 12.2 59 0.0 14.6 7.1 79 333 5.0 0.0 0.0 10.7 89 7.0 14.0 6.1 9.2
15-19 0.0 12.0 6.7 0.0 7.3 Jf 17.6 | 220 9.8 3.6 12.7 0.0 5.0 0.0 0.0 3.6 133 } 130 8.8 30 103
>20 60.0 12.0 | 200 75.0 26.8 “ 265 | 480 | 317 | 179 30.2 50.0 { 350 | 1000 0.0 393 333 1 330 | 298 24.2 3038
Mean Length 224 8.8 10.7 17.6 119 135 1 202 | 179 92 152 233 1 133 ) 300 5.8 15.8 197 | 147 1 162 10.9 14.6
(years) |
Total ! 5 17 15 4 41 " 34 23 41 28 126 6 20 1 H 28 45 60 57 33 195
Responses (N)
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Table 48. Percentage Distribution of Non-Abutting Residential Respondents

by Length of Residency in Neighborhood and I'y Design Sub-Area

Years Elevated Depressed At-Grade All Design
Yo Ya Yo Sub-Areas %
Study Area' Al Study Area All Study Area All Study Area All
Study Study Study Study
1 2 3 4 Areas 1 2 3 4 Areas 2 3 Areas 1 2 3 4 Areas
1 9.1 500 | 17.8 0.0 16.8 250 ] 130 | 238 | 226 23.1 - - - 18.0 | 200 | 200 14.8 199
2 227 0.0 10.3 0.0 11.6 7.1 0.0 10.7 20.8 12.7 - - - 14.0 0.0 104 136 12.1
3 182 0.0 13.0 333 13.9 EX) 13.0 12 19 2.3 - - - 100 | 100 8.7 25 8.1
4 4,5 50.0 2.7 0.0 3.5 36 0.0 48 7.5 52 - - 40 10.0 35 49 43
5 18.2 0.0 62 0.0 7.5 7.1 0.0 59 19 4.6 - - - 12.0 0.0 6.1 12 6.1
6-9 9.1 00 103 0.0 9.8 10.7 13.0 2.4 15.1 8.1 - - - 10.0 10.0 7.4 99 8.9
10-14 4.5 0.0 8.2 0.0 7.5 143 13.0 9.5 0.0 7.5 - - - 10.0 | 10.0 8.7 0.0 7.5
15-19 45 0.0 7.5 0.0 69 36 0.0 48 5.7 4.6 - - 4.0 0.0 6.5 37 38
>20 9.1 0.0 239 66.7 228 250 1 500 | 369 | 245 318 - - - 18.0 | 40.0 | 287 18.5 272
Mean Length 6.8 2.5 113 15.0 10.7 11.0 14.1 15.5 10.0 13.1 - - - 89 11.8 12.8 13.5 119
ears L |
Total “— 22 2 146 3 173 28 8 84 53 173 - - - 50 10 230 81 346
Responses (N)




For the combined sample, the mean length of stay was 14.6 years for abutting residents and 11.9
years for non-abutting residents. Also, the mean length was highest at 15.8 years for abutting
residents living near at-grade segments followed by residents living near depressed segments. For
non-abutting sections, residents living near depressed segments had means lengths of stay greater
than those living near elevated portions. In the abutting sections, Lubbock study area residents had
the longest mean length of stay of 19.7 years and Dallas had the lowest with 10.9 years. In the non-
abutting segments, the pattern was exactly reverse with San Antonio and Houston retaining the same
ranking. To conclude, there are substantial differences in the lengths of stay within each study area,
across design sub-areas, and also by distance zone (i.e., abutting versus non-abutting). However, it
appears from the combined study area analysis, that people living near depressed segments on
average have higher mean lengths of stay than those residing near elevated segments.

In order to assess whether there were any significant differences in lengths of residency
between owners and renters, respondents were cross classified by tenure type and length of stay. The
percentage distribution of respondents by tenure type and length of stay is shown in Table 49.
Clearly, there are substantial differences between owners and renters with respect to length of stay.
The mean length of stay for owners is always much higher than that for renters in all study areas.
For all study areas combined, approximately 31% of the owners had resided in the neighborhood for
five years or less, while 61% had lived in the area for ten years or more. For renters, the pattern is
reverse, with 68% living in the neighborhood for five years or less and only 12% living in the

neighborhood for ten years or more. This pattern is common to all study areas individually.

Estimated Value of Property

The percentage distribution of respondents in the various property value categories is
presented in Table 50. Substantial differences are apparent in the distribution of responses within

each of the study areas, both across design sub-areas and between abutting versus non-abutting

residents.
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Table 49. Percentage Distribution of Residential Respondents by Type of Tenure and
by Length of Stay in the Neighborhood

Length of Residency (years) Tenure by Study Area
Owner (%)
1 2 3 4 All Study Areas
1 11.7 5.0 11.1 13.2 10.5
2 5.0 0.0 5.3 7.5 4.7
3 33 8.3 7.4 7.5 6.9
4 1.7 83 32 7.5 44
5 6.7 33 4.2 1.9 4.1
6-9 6.7 133 6.3 11.3 8.3
10 - 14 117 8.3 12.7 38 10.5
15-19 133 13.3 9.5 5.7 10.2
>20 40 40.0 40.2 41.5 403
Mean Length of Stay (years) 17.5 16.3 17.7 14.7 16.9
Total Responses (N} N=60 =60 N=189 N=53 N=362
Length of Residency (years) Tenure by Study Area
! (Renter) (%}
A I - - wl 2 3 4 Al Study Areas
| 30.8 54.5 354 45.7 37.4
2 23.1 9.1 15.0 257 18.2
3 12./8 9.1 9.7 29 9.1
ﬁ 4 5.1 0.0 35 5.7 4.0
5 10.3 18.2 8.8 5.7 9.1
flo-o 7.7 9.1 12.4 8.6 10.6
106-14 5.1 0.0 7.1 0.0 5.1
15-19 0.0 0.0 1.8 2.9 1.5
>20 5.1 0.0 6.2 2.9 5.1
idean Length of Stay 4.7 27 5.4 39 4.9
Ihotal Responses (N) . N=39 N=11 N=113 N=35 N=198 i
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Table 49. Percentage Distribution of Residential Respondents by Type of Tenure and

by Length of Stay in the Neighborhood (continued)

Length of Residency (years) Tenure by Study Area
Total (%)
1 2 3=_________:4 All Study Areas

1 19.2 12.7 20.2 26.1 200
2 12.1 1.4 8.9 14.8 9.5

3 7.1 8.5 8.3 5.7 7.7

4 3.0 7.0 33 6.8 43

5 8.1 5.6 5.9 34 59
6-9 7.1 12.7 8.6 10.2 9.1
10-14 9.1 7.0 10.6 2.3 8.6
15-19 8.1 11.3 6.6 45 7.1
>20 26.3 338 27.5 26.1 27.9
Total Responses (N) 1[ N=G9 N=71 N=302 N=88 | N=3560

Study Area 1: Chi-square statistic (8 degrees of freedom) =32.5 p=.001 Significant

Study Area 2: Chi-square statistic (8 degrees of freedom) =30.5 p=001 Significant

D —

——

Study Area 3: Chi-square statistic (8 degrees of freedom) = 72.5 p=.001 Significant

Study Area 4: Chi-square statistic (8 degrees of freedom) = 11.4 p=.18 Not Significant
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Table 50. Estimated Property Value Range of Abutting and Non-Abutting Residents by Design Sub-Area

Dollar Value of Property Elevated E’ Depressed At-Grade All Design Sub-Areas
% % Ye %

Studv Area: Lubbock Abutting Non-Abut. !l Abutting Nan-Abut. Abutting Non-Abut. Abutting Non-Abut, Total
< $10,000 333 15.0 [ 0.0 3.4 0.0 - 26 82 5.7
$10,001-$25,000 66.7 40.0 419 345 0.0 - 385 36.7 373
$25,001-$50,000 0.0 350 452 55.2 20.0 385 46.9 432
$56,001-$75,000 0.0 10.0 9.7 6.9 0.0 - 7.7 8.2 79
$75,001-8$100,000 0.0 0.0 32 0.0 80.0 - 12.8 0.0 6.8
$100,001-$200,000 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0
$200,001-8500,000 0.0 0.0 ﬂ 0.0 0.0 0.0 - 0.0 0.0 0.0
> $500,000 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0
Mean property value (3) 10,000 16,000 65,000 22,000 l 22,000 - 32,333 19,600 25,667
Total Responses #l 3 20 31 29 ! 3 ! - 39 49 88
Study Area Houston
< $10,000 0.0 0.0 00 13.0 0.0 - 0.0 10.0 1.0
$10,001-825,000 6.0 0.0 0.0 0.0 0.0 - 20 0.0 1.0
$25,001-350,600 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0

[ $50,001-575,000 29.0 0.0 0.0 0.0 0.0 - 9.0 0.0 70 |
$75,001-$100,000 53.0 100.0 10.0 0.0 0.0 - 19.0 20.0 19.0
$100,001-5200,000 12.0 0.0 76.0 75.0 0.0 - 33.0 60.0 56.0
$200,001-%$500,000 0.0 0.0 14.0 13.0 70.0 - 16.0 10.0 15.0
> $ 500,000 0.0 0.0 0.0 0.0 30.0 - 0.0 0.0 0.0
Mean property value (§) 65,000 75,000 30,000 90,000 100,000 - 63,000 82,500 73,750
Total Responses 17 2 21 8 20 - 58 10 68
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Table 50. Estimated Property Value Range of Abutting and Non-Abutting Residents by Design Sub-Area (continued)

Dollar Value of Property Elevated ‘“‘Depressed At-Grade All Design Sub-Areas
Y% Yo % %
T
Study Area 3: San Antonio Abutting | Non-Abut. Abuttin Non-Abut. Abutting Non-Abut. Abutting Non-Abut. Total
< $10,000 0.0 24 26 9.1 0.0 - 1.9 49 43
$10,001-825,000 26.7 7.1 263 31.2 0.0 - 259 16.3 183
$25,001-$50,000 53.3 143 289 36.4 100.0 - 370 227 25.7
$50,001-575,600 6.7 8.7 289 16.9 0.0 - 222 11.8 14.0
$75,001-$100,000 6.7 119 132 39 0.0 - 1.1 8.9 9.3
$100,001-$200,000 6.7 44.4 0.0 0.0 0.0 - 1.9 27.6 222
$200,001-3500,000 0.0 7.9 0.0 1.3 0.0 - 0.0 5.4 43
>$500,000 0.0 32 0.0 13 0.0 - 0.0 2.5 L9
Mean property value ($) 30,000 75,000 25,000 24,000 38,000 - 38,000 49,500 40,250
Total Responses 15 126 38 77 i 34 203 257
Study Area 4: Dallas
<$10,000 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0
$10,000-$25,000 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0
$25,001-$50,000 333 0.0 J 38 0.0 0.0 - 6.7 0.0 25
| $50,001-$75,000 333 0.0 [ 19.2 19.6 0.0 - 200 18.4 19.0
$75,001-$100,000 0.0 0.0 154 283 0.0 - 13.3 265 215
$100,001-8200,000 333 333 53.8 413 0.0 - 50.0 40.8 443
! $200,001-5500,000 0.0 66.7 77 6.5 100.0 - 10.0 10.2 10.1
’ > $500,000 0.0 0.0 0.0 43 0.0 - 0.0 4.1 J 2.5
| Mean property value (§) 57,500 170,000 200.000 90.000 88.000 - 115,167 130,000 1 122,583
Total Responses 3 3 26 46 1 - 30 49 79
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Table 50. Estimated Property Value Range of Abutting and Non-Abutting Residents by Design Sub-Area (continued)

Dollar Value of Property Elevated Depressed At-Grade All Design Sub-Areas
% % Y %

All Study Areas Combined Abutting Non-Abut, Abutting Non-Abut. l Abutting Non-Abut. Abutting Non-Abut. Total

< $10,000 2.6 39 09 5.6 | 0.0 . 1.1 4.8 35
[310,000»1525000 18.4 113 19.8 213 0.0 - 16.6 16.4 16.5
l $25,001-$50,000 237 16.6 224 275 74 - 204 222 21.8

$50,001-$75,000 18.4 8.6 16.4 15.0 0.0 - 14.4 119 2.8
l $75,001-8100,000 26.3 113 103 10.0 * 48 - 144 10.6 119
l $100,001-5200,000 105 378 I 259 15.6 519 - 26.5 26.4 26.4
1 $200,001-$500,000 0.0 7.9 43 31 259 - 6.6 55 3.9
1 > $500,000 0.0 27 0.0 1.9 0.0 - 0.0 23 1.4

Mean property vatue (3} 40,625 84,000 80.000 56,500 { 62,000 - 60,875 70,250 65,563
[ Total Responses | 151 116 6o || 27 ] s 301 492




Lubbock: Almost 80% of the residents on abutting segments and 92% on non-abutting
segments reported property values ranging from less than $10,000 to $50,000. Of these, a
very small percentage, approximately 3%, in abutting sections and 8% in non-abutting
sections, owned/rented properties whose value was less than $10,000. There were no
properties whose values exceeded $100,000 in value. Depressed sections had the highest
mean property values. Further, the mean property value for properties on abutting sections

was $32,333, and this exceeded the mean value for properties on non-abutting sections.

Houston: Approximately 19% of the surveyed residents declared that their properties were
worth anywhere between $75,000 to $100,000. Another 56% reported property values
ranging from $100,000 to $200,000 and yet another 15% reported property values ranging
from $200,000 to $500,000. Only 9% reported values less than $75,000. No property was
declared as haviug a value in excess of 5500,000. The average property value on noi-
abutting sections exceeded the average property value on abutting sections. Within abutting
sections, the average property value was highest for properties adjacent the at-grade segment

of Beltway 8.

San Antonio: Forty-three percent of the total number of residents surveyed reported property
values ranging from $10,000 to $50,000. Twenty-three percent reported property values in
the range 0f $50,000 to $100,000. Another 22% responded that their properties were valued
in the $100,000 to $200,000 range. Six percent reported values in excess of $200,000 and
all of these residents resided on non-abutting segments of the study freeways. Less than 4%
of the total number surveyed in San Antonio lived in buildings which were worth less than
$10,000 in value. The average property value on non-abutting sections exceeded the average
property value on abutting sections. Within abutting sections, the mean property value was

the highest on the at-grade portions.

Dallas: Forty-one percent of the residents surveyed declared that their properties were valued
between $50,000 an $100,000. Fifty-four percent reported property values in the $100,000
to $500,000 range. Two and one-half percent reported values between $25,000 and
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$50,000,all of which were located in abutting segments of the study freeways. Yet another
2.5% reported values in excess of $500,000, all of which were located in non-abutting
segments. The average property value on non-abutting sections exceeded the average
property value on abutting sections. Within abutting sections, the average property value was
the highest on the depressed segment of Central Expressway. Within non-abutting sections,

the average property value was the highest on the elevated segment.

For the combined sample of all the four study areas, about 4% of the total number surveyed reported
values less than $10,000. Thirty-eight percent reported values ranging from $10,000 to $50,000.
Twenty-five percent declared that their properties were valued in the $50,000 to $100,000 range.
Another 26% reported values in the $100,000 to $200,000 range. Only about 6% reported values
in $200,000 to $500,000 range, and about 1.4% reported values in excess of $500,000 (all of which
were located in non-abutting segments). Overall, depressed segments had the highest average
property values on abutting sections, and elevated segments had the highest average property values

on non-abutting sections.

Ethnicity, Size of the Household, and Number of Occupants Related

Table 51 presents information pertaining to some personal characteristics of the residents

surveyed as well as household size and composition.
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Table 51. Percentage Distribution of Respondents By Ethnicity, Household Size, and Composition

“ Household Information Elevated Depressed A -Grade All Design Sub-Areas
% % % %
“ Study Area: Lubbock Abutting Non-Abut. Abutting Non-Abut. Abutting Non-Abut. Abutting | Non-Abut. Total
Ethnicity: Anglo 40.0 182 393 364 o 75.0 - 432 291 348
r Black 200 9.1 10.7 152 0.0 - 10.8 12.7 119
Hispanic 40.0 2.7 50.0 48.5 25.0 - 459 582 533
Other 0.0 0.0 0.0 0.0 0.0 - 00 0.0 0.0
No response (N) 0 0 6 0 2 - 3 0 8
Total Responses 5 22 28 33 4 - 37 55 92
N)
Size: 1-2 80.0 213 364 219 66.7 - 453 241 337
3-5 20.0 50.0 485 59.4 333 - 432 55.6 50.0
26 0.0 227 15.2 18.8 0.0 - 114 204 16.3
No response (N) 0 0 1 i 0 - [ 1 2
'1 Total Responses 5 22 33 32 v 6 - 44 54 98
N
Composition: Couple 50.0 59 17.2 1.5 50.0 - 256 9.3 17.1
Couple + children 0.0 58.8 483 65.4 333 - 41.0 62.8 52.4
Family + Relatives 25.0 17.6 17.2 38 0.0 - 15.4 93 122
Family + Non- 0.0 5.9 0.0 0.0 0.0 - 0.0 23 12
Relatives
Reommates Only 0.0 5.9 34 0.9 0.0 - 2.6 2.3 2.4
Alone 0.0 0.0 3.4 0.0 0.0 - 26 0.0 1.2
Other (single mother) 25.0 5.9 103 192 167 - 12.8 14.0 13.4
No Response {(N) 1 5 5 7 0 - 6 12 18
Total Responses (N) 4 17 29 26 6 - 39 43 82
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Table 51. Percentage Distribution of Respondents By Ethnicity, Household Size, and Composition (continued)

Household Information Elevated 'l l;:epressedm At-Grade "_—-_—;irl)esign Sub-Areas
% Y % %
] ; ]

Study Area: Houston Abutting Non-Abut. Abutting Non-Abut. Abutting Non-Abut. Abutting Non-Abut. Total

rEthnicity: Anglo 76.0 50.0 100.0 875 95.0 - 92.0 80.0 [ 90.0
Black 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0
Hispanic 0.0 0.0 “ 0.0 0.0 0.0 - 0.0 0.0 0.0
Other 24.0 50.0 00 12.5 3.0 - 8.0 20.0 10.0
No response (N) 0 0 I 0 0 - 1 0 1
Total Responses 17 2 !r 23 8 21 - 61 10 71
N
Size: 1-2 53.0 0.0 64.0 25.0 53.0 - 57.0 20.0 51.0
3-5 47.0 100.0 36.0 75.0 47.0 - 43.0 80.0 49.0
26 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0
No response (N) 0 0 ’ 2 0 2 - 4 0 4
Total Responses 17 2 22 8 19 - 58 10 68
' )

Composition: Couple 350 0.0 320 250 19.0 - 300 20.0 28.0
Couple + children 350 100.0 47.0 75.0 33.0 . 41.0 80.0 47.0
Family + Relatives 0.0 0.0 5.0 0.0 5.0 - 4.0 0.0 30
Family + Non- ' 6.0 0.0 0.0 0.0 0.0 - 2.0 0.0 20

Relatives
Roommates Only l 0.0 0.0 11.0 0.0 5.0 - 6.0 0.0 5.0
Alone 12.0 0.0 5.0 0.0 330 - 19.0 0.0 16.0
Other (single mother) 12.0 0.0 0.0 0.0 5.0 . 0.0 0.0 00
No Response (N) 0 0 2 0 3 - 8 0 8
Total Responses (N} 17 2 19 8 21 - 54 10 64
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Table 51. Percentage Distribution of Respondents by Ethnicity, Household Size, and Composition (continued)

Household Information Elevated _,T Depressed At-Grade All Design Sub-Areas
Yo Y% Yo %
Study Area 3: San Antonio Abutting Non-Abut. Abuiting Non-Abut. Abutting Non-Abut. Abutting Non-Abut. Total
Ethnicity: Anglo 18.8 63.5 20.5 8.8 0.0 - 19.7 42.7 380
Black 6.3 0.7 23 18./7 0.0 - 33 7.5 6.7
Hispanic L 75.0 351 773 72.5 100.0 - 77.4 49 .4 55.0
Other 0.0 0.7 0.0 0.0 0.9 - 0.0 04 03
No response (N) 0 3 0 0 0 - 0 3 3
Total Responses 16 148 44 91 ! - 61 239 300
N)
h Size: 1-2 40.0 38.5 0.0 299 46.5 - 44 1 352 37.0
3-5 333 511 100.0 483 419 - 40.7 50.0 48.1
26 26.7 10.5 0.0 21.8 11.6 - 153 14.8 14.9
No response (N) 1 8 ﬂ 0 4 1 - 2 12 4
Total Responses 15 143 1 87 43 - 59 230 289
Ny
Composition: Couple 111 233 100.0 15.1 257 - 262 203 213
Couple + children “ 22 48.1 0.0 46,6 371 - 357 475 455
Family + Relatives " 44.4 13.1 0.0 219 17.1 - 238 16.3 17.6
Family + Non- | 1.t 31 0.0 27 29 - 438 29 33
Relatives J
i Roommates Only H 1.1 4.7 0.0 5.5 8.6 - 9.5 49 5.7
“ Alone 0.0 47 0.0 0.0 0.0 - 0.0 29 25
Other (single mother) 0.0 31 0.0 82 8.6 0.0 49 41.7
No Response (N) 7 22 0 18 9 - 19 40 59
Total Responses (N) 9 129 1 73 35 - 42 202 244




981

Table 51. Percentage Distribution of Respondents by Ethnicity, Household Size and Composition (continued)

ﬁ Houschold Information

Elevated Depressed At-Grade All Design Sub-Areas
% % Y Y
Study Area 4: Dalias Abutting | Non-Abut. Abutt:n Non-Abut, Abutting Non-Abut. Abutting Non-Abut, Total
Ethnicity: Anglo 100.0 100.0 206 77.8 100.0 - 83.3 78.9 80.6
Black 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0
Hispanic 0.0 97 18.5 0.0 - 8.3 17.5 14.0
Other 0.0 0.0 9.7 3.7 0.0 - 8.3 35 5.4
No response (N) 0 0 0 ¢ ] - 0 0 0
Total Responses 4 3 31 54 1 - 36 57 93
N)
Size: 1.2 100.0 66.7 H? 60.0 64.6 100.0 - 66.7 64.7 65.1
3-5 0.0 333 40.0 313 0.0 - 333 31.4 326
26 0.0 0.0 0.0 42 0.0 - 0.0 39 23
No response (N} 0 1 0 | 4 0 - 1 6 7
Total Responses ]' I 30 43 ! ] 3 51 86
N)
Composition: Couple 75.0 66.7 222 240 0.0 - 28.1 26.4 27.1
Couple + children 0.0 333 1 370 24.0 0.0 - 313 245 271
Family + Relatives 0.0 0.0 74 8.0 0.0 - 6.3 7.5 7.1
Family + Non- 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0
Relatives
Roommates Only 0.0 0.0 18.5 14.0 0.0 156 13.21 4.1
Alone 250 0.0 14.8 300 100.0 - 18.8 283 247
i Other (single mother) 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0
u No Response (N) 0 0 4 7 0 - 4 4 8
u Total Responses (N) 4 3 27 50 ] - 32 53 85
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Table 51. Percentage Distribution of Respondents by Ethnicity, Household Size, and Composition (continued)

Household Information Elevated “ Depressed At-Grade All Design Sub-Areas
Yo i % Yo %o
L All Study Areas Abutting Non-Abut. " Abutting Non-Abut. Abutting Nan-Abut. Abutting Non-Abut. Total
Ethnicity: Anglo 52.4 58.3 \ 539 37.1 88.9 - 58.5 47.4 513
Black 48 1.7 32 11.8 0.0 - 31 6.9 5.6
Hispanic 333 389 40.5 495 7.4 - 344 443 40.8
Other 9.5 1.1 24 1.6 3.7 - 4.1 1.4 23
No response (N) 0 3 7 0 2 - 9 3 12
Total Responses 42 175 f 126 186 27 - 195 361 556
N)
Size: 1-2 56.1 371 50.0 377 55.6 - 52.0 374 427
3-5 342 512 42.2 46.9 444 - 408 48.9 46.0
26 9.8 11.8 78 15.4 0.0 - 7.1 136 113
No response (N} ! 1 8 5 i1 2 - 8 19 27
Total Responses “ a1 170 128 176 27 - 196 345 541
™)

Composition; Couple 353 219 21.4 17.8 37.0 - 26.6 19.8 223
Couple + children 235 49.7 393 439 40 7 - 36.4 46.8 43.0
Family + Relatives 14.7 13.3 12.5 134 37 - 11.6 133 127
Family + Non- 59 33 0.9 1.3 0.0 - 1.7 23 2.1

Relatives Jl

i
Roommates Only 29 4.6 8.9 7.0 74 - 7.5 58 64
Alone 8.8 39 10.7 9.6 74 - 3.8 6.8 79 ‘
Other (single mother) 88 33 6.3 7.0 37 - 6.4 52 5.6
No Response (N) 8 27 21 29 2 - 31 56 87
Total Responses (N) 34 151 112 157 27 - 173 308 481
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Table 51. Percentage Distribution of Respondents by Ethnicity, Household Size, and Composition (continued)

Chi-square Tests of lndependence

Differences in Ethnicity

Study Area

Abutting

Non-abutting

Abutting vs. Non-abuatting

Lubbock

¥} (4) =239 p=664 Fishers' p=.663;
Not significant

¥ (2)=321 p=200 Fishers’ p=22;
Not significant

¥* (2) = 1.96 p=375 Fishers” p=405;
Not significant

Houston

¥ (2)=7.69 p=02 Fishers’ p=.01,
Significant

¥} (1)=1.41 p=24 Fishers’ p=378,
Not significant

1 (1) = 1.35 p=246 Fishers’ p=254;
Kot significant

San Antonio

¥* (4)= 894 p=925 Fishers’ p=.786;
Not significant

x> (3) = 80.4 p=.001 Fishers’ p=.663;
Not significant

¥ (3)=15.1 p=002 Fishers” p=.009,
Significant

Dallas

¥*{(2)=1.16 p=656 Fishers’ p=1.00;
Not significant

¥ (2) = .84 p=.656 Fishers’ p=1.00;
Not significant

% (1)=2.35 p=309 Fishers’ p=.336;
Not significant

All Areas Combined

1 €6) =17.22 p=009 Fishers” p=.001;

Significant

¥* {3V =243 p=.009 Fishers’ p=.001;
Significant

¥ (3) =13.4 p=.004 Fishers’ p=.003;
Significant




Lubbock: Almost 35% of the total number of residents surveyed in Lubbock were Anglo.
Another 53% were of Hispanic origin, and yet another 12% were Black. Within design sub-
areas, there is considerable variation in the ethnicity of the households. The percentage of
Anglo respondents on abutting sections varied from 75% on at-grade segments to 39% on
depressed segments. On non-abutting sections, this percentage varied from 18% on elevated
segments to 36% on depressed segments. The percentage of Hispanic respondents on
abutting sections ranged from 25% on at-grade segments to 50% on depressed segments; for
non-abutting sections the percentage varied from 49% on depressed segments to 73% on
elevated segments. Blacks constituted the smallest percentage of the residential respondents,
with percentages ranging from 20% and below and only about 12% for the entire study area.
In regard to household size, 50% of all the households surveyed consisted of three to five
members. For 34%, the household size ranges from one to two members only, and for yet
another 16%, the number of family mcinbers exceeded six. Almost 52% of all the
households in the sample consisted of married couples living with their children. Another
17% were couples living alone. About 13% were families living with relatives and/or non-
relatives. There is substantial difference within design sub-areas on abutting sections. Fifty
percent of all households on elevated and at-grade segments were couples living alone, while

the majority of households on depressed segments were couples living with their children

(48%).

Houston: On abutting and non-abutting sections, 90% of all responding residents were
Anglo, and a very small percentage of the residents had ethnic backgrounds other than
Anglo, Black, or Hispanic (10% of the entire sample). On abutting sections, the majority of
the households surveyed had a typical household size of one to two members and three to
five members on non-abutting sections. There were no households with sizes larger than six.
Overall, about 47% of the households in the sample consist of couples living with their
children, and 28% of the households consist of couples living alone. There is again
considerable variation both within design sub-areas and across distance zones (abutting
versus non-abutting). Couples living with their children constitute almost 80% of the

households surveyed on non-abutting sections, while the couples living alone constitute the
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remaining 20%. On abutting sections, the respective percentages are only 41% and 30%,

while individuals living alone constitute another 19%.

San Antonio: Households of Hispanic origin constitute the majority, overall (about 55%).
The pattern is fairly similar across design sub-areas on abutting sections, with Hispanics
being the majority. However, on non-abutting sections, only 49% of the households are of
Hispanic origin and an equally large number (43%) are Anglo. A very small percentage of
the households are Black (less than 7% overall). About 44% of the households on abutting
sections have between one and two members; 41% have members between three and five,
and 15% have more than six members. On the non-abutting sections, almost 50% of the
households have between three and five members, and only 35% have one to two members.
On both abutting and non-abutting sections couples living with their children constitute the
majority; however, there is a lot of variation across design sub-areas. For example, on
abutting elevated sections, about 44% of the households surveyed were couples living with
relatives. On abutting depressed sections, all the households were couples living alone , and

on at-grade segments the majority were couples living with their children.

Dallas: The largest percentage of residents surveyed are Anglo. The pattern is similar within
design sub-areas, across distance zones, and therefore overall. A very small percentage are
of Hispanic origin (14% overall). The majority of households surveyed had between one and
two members (65% overall), and again the pattern is similar within design sub-areas. About
33% of the households had between three and five members. On abutting sections, about
28% of the households constitute couples living alone, and another 31% constitute couples
living with their children. On non-abutting sections, 26% of the households constitute
couples living alone, and couples living with their children constitute another 25%. Almost

19% of the households on abutting sections and 28% on non-abutting sections are individuals

living alone.

For the combined sample, Anglos constitute the majority of the residents surveyed (51% of the entire

sample) followed by Hispanics (41%). Blacks constitute another 6%, and people of other ethnic
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backgrounds constitute less than 3%. On abutting sections, about 52% of the households have
between one and two members, 41% have between three and five members, and 7% have greater
than six members. On non-abutting sections, about 49% of the households have between three and
five members, only 37% have one to two members, and 14% have more than six members. About

43% of the households constitute couples living with their children, and 22% constitute couples

living alone.

Household Income Level and Number of Vehicles Owned
Some of the financial characteristics of the residents in all four study areas are shown in

Table 52 as is reflected in the number of automobiles owned and the income level of the household.

Lubbock: Overall, about 76% of the residents owned 1 or 2 cars, with the percentage owning
oue car and the percentage owning two cars being exactly equal at 38%. About 14% owned
three or more cars, and 9% had none. Looking at the individual zones, 49% on abutting
sections owned two cars; 31% had one car; 11% had three or more cars, and 9% had none.
On non-abutting sections, 44% had one car; 30% had two cars; 17% had three or more cars,
and 9% had none. This difference is due to differences in the responses within design sub-
areas for each distance zone. Inregards to income level, almost 35% of the residents overall
earned less than $10,000 per year; 28% earned between $10,000 and $20,000; 21% earned
between $20,000 and $30,000. On abutting elevated sections, 67% of the residents earned
lessthan $10,000 per year, and the remaining residents earned between $10,001 and $20,000.
The mean income level on the elevated section of I-27 was only $3,000. On depressed and
at-grade segments, the disparity is quite great. Twenty-nine percent and 17% earned less
than $10,000 on abutting depressed and at-grade segments, respectively. Eleven percent
earned between $40,000 and $80,000 on abutting depressed sections. The corresponding
figure for at-grade sections is almost 50%, and another 17% earned over $100,000. This
suggests that there is considerable variation within design sub-areas in the income levels,
with the largest percentage of at-grade respondents belonging to the high income bracket.

The mean income level is the highest on abutting depressed sections.
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Table 52. Percentage Distribution of Residential Respondents by Income Level and Number of Vehicles Owned by Design Sub-Area

761

Elevated Depressed “ At-Grade All Design Sub-Areas
Yo % % %

Study Area 1: Lubbock Abuttin, Non-Abut. Abutting Non-Abut, | Abatﬁng Non-Abut. Abutting Non-Abut. Total
Number of Vehicles Owned

0 20.0 18.2 88 31 0.0 - 89 93 9.1

1 60.0 36.4 294 50.0 16.7 - 311 444 384

2 200 455 529 18.8 50.0 - 489 29.6 384

3 0.0 0.0 “ 29 219 16.7 - 4.4 13.0 9.1

4 0.0 0.0 29 6.3 q 16.7 - 44 3.7 4.0

S or more 0.0 0.0 29 0.0 0.0 - 22 0.0 1.0

No response (N) Q 0 0 1 H 0 - 0 i 1
Total Responses (N) S 22 _ 34 32 6 - 45 54 99
Income Level of Household
<$10,000 66.7 50.0 286 32.1 16.7 - 29.7 396 353
$10,001- $20,000 333 20.0 286 35.7 16.7 - 270 292 282
$20,001- $30,000 0.0 25.0 214 25.0 0.0 - 16.2 25.0 21.1
$30,001- $40,000 0.0 5.0 10.7 0.0 0.0 - 8.1 21 4.7
$40,001-$60,000 0.0 0.0 7.1 7.1 16.7 - 8.1 42 82
$60,001- $80,000 0.0 0.0 3.6 0.0 333 - 8.1 0.0 35
$80,001- $100,000 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0
>$100,000 0.0 0.0 1 0.0 0.0 16.7 - 2.7 0.0 1.2
Mean income level (§) 3000 9000 37,000 11,000 15,000 - 18,333 10,000 14,167
Total Responses (N) 3 20 28 23 6 - 37 48 85
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Table 52. Percentage Distribution of Residential Respondents by Income Level and Number of Vehicles Owned by Design Sub-Area (continued)

l Elevated Depressed At-Grade u All Design Sub-Areas
! % % % , %
! Stud; Area 2: Houston l Abuttin Non-Abut. Abutting Non-Abut. L Abutting Non-Abut. “ Abutting Non-Abut, Total
Number of Vehicles Owned ]
0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1 76.0 0.0 36.0 0.0 200 420 0.0 360
2 12.0 100.0 36.0 75.0 65.0 39.0 80.0 45.0
3 12.0 0.0 14.0 25.0 100 12.0 20.0 13.0
4 0.0 0.0 5.0 0.0 5.0 30 0.0 3.0
5 or more 0.0 0.0 9.0 0.0 0.0 3.0 0.0 3.0
No response (N} 0 0 2 0 1 3 g 3
{_Total Responses (N) 17 2 22 8 20 59 10 69
Income Level of Household
< $10,000 0.0 0.0 0.0 0.0 0.0 “ 0.0 0.0 0.0
$10,001- $20,000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
$20,001- $30,000 7.0 0.0 0.0 0.0 7.0 4.0 0.0 4.0
$30,001- $40,000 7.0 0.0 6.0 29.0 0.0 4.0 22.0 7.0
u $40,001-$60,000 200 0.0 18.0 29.0 33.0 230 220 23.0
$60,001- $80,000 40.0 50.0 6.0 290 13.0 19.0 33.0 21.0
$80,001- $100,000 13.0 50.0 18.0 0.0 27.0 19.0 11.0 18.0
>$100,000 13.0 0.0 53.0 14.0 20.0 30.0 11.0 27.0
Mean income level ($) 39,000 70,000 79,000 48.000 62,000 66,667 59.000 62833 |
Total Responses (N) 15 2 17 7 1= —] 47 9 56 ]




Table 52. Percentage Distribution of Residential Respondents by Income Level and Number of Vehicles Owned by Design Sub-Area (continued)

v61

Elevated “ Depressed At-Grade All Design Sub-Areas
% 7 Yo % %
Study Area 3: San Antonio || Abutting Non-Abut. u Abutting Non-Abut. Abutting | Non-Abat. Abutting Non-Abut. Total
Number of Vehicles Owned
0 250 7.0 214 1.4 0.0 - 22.0 8.7 114
1 25.0 204 W 26.2 329 1000 - 271 252 25.6
2 250 40.1 35.7 341 0.0 - 322 378 36.7
3 12.5 254 14.3 114 0.0 - 13.6 20.0 18.7
4 6.3 49 24 5.7 0.0 - 34 52 4.8
5 or more ﬁﬁ 6.3 2.1 0.0 4.6 0.0 - 1.7 3.0 28
No response (N) 0 9 2 3 0 - pA 12 14
Total Responses (N} 16 142 42 88 ! - 59 230 289
Income Level of Household
< $10,000 429 13.9 359 33.8 0.0 37.0 215 247
$10,001- $20,000 429 8.5 30.8 238 100.0 - 352 14.4 18.6
$20,001- $30,000 14.3 132 154 213 0.0 - 148 16.3 159
$30,001- $40,000 0.0 139 17.9 13.8 0.0 - 129 139 137
$40,001-560,000 0.9 11.6 0.0 5.0 0.0 - 0.0 9.1 7.2
$60,001- $80,000 0.0 15.5 0.0 0.0 0.0 - 0.0 9.6 7.6
I $80,001- $100,000 0.0 7.8 0.0 1.3 0.0 - 0.0 53 42
“ >$100,000 0.0 15.5 0.0 1.3 0.0 - 0.0 10.1 79
l Mean income level (§) 8000 36,000 10,000 14,000 12,000 - 10.000 25,000 17,500
“ Total Responses (N} 14 129 54 80 1 - 54 209 263
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Table 52. Percentage Distribution of Residential Respondents by Income Level and Number of Vehicles Owned by Design Sub-Area (continued)

Elevated “ Depressed At-Grade All Design Sub-Areas
Yo % % Yo

Study Area 4: Dallas Abutfing Non-Abut. ]r Abutting Non-Abut. Abutting Non-Abut. Abutting Nen-Abut. Total
Number of Vehicles
Owned

0 0.0 0.0 33 2.0 0.0 - 29 1.9 22

1 50.0 0.0 30.0 314 100.0 - 343 29.6 313

2 50.0 333 533 392 0.0 - 514 389 43.8

3 0.0 66.7 33 17.6 0.0 - 29 20.4 13.5

4 0.0 0.0 i0.0 39 0.0 - 8.6 3.7 5.6

5 or more 0.0 0.0 0.0 59 00 - 0.0 5.6 34
No response (N} 0 [ 0 3 0 - 1 3 4
Total Responses (N) 4 3 30 51 1 - 33 54 89
Income Level of Household
< $10,000 0.0 0.0 0.0 43 0.0 - 0.0 4.0 25
$10,001- $20,000 0.0 6.0 12.0 43 00 - 103 4.0 6.3
$20,001- 830,000 0.0 0.0 4.0 10.6 0.0 - 34 10.0 7.6
$30,001- $40,000 0.0 333 12.0 19.1 0.0 - 103 20.0 16.5
$40,001-$60,000 333 0.0 240 149 100.0 - 276 14.0 19.0
$60,001- $80,000 333 0.0 24.0 17.0 0.0 - 241 16.0 19.0
$80,001- $100,000 333 333 20.0 149 0.6 - 207 16.0 17.7
>$100,000 0.0 333 4.0 149 0.0 - 3.4 16.0 1.4
| Mean income level (8) 60,000 66.000 40,000 44,000 44,000 - 48,000 55,000 51,500

Total Responses (N) 3 3 25 47 1 - 29 50 79
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Table 52, Percentage Distribution of Residential Respondents by Income Level and Nuuber of Vehicles Owned by Design Sub-Area (continued)

M Elevated Depressed At-Grade All Design Sub-Areas
%o % %o %
All Study Areas Abutting Noun-Abut. Abutting Non-Abut. Abutting Nen-Abut, Abutting Non-Abut. Total
[lember of Vehicles Owned
| 0 11.9 83 10.2 6.7 0.0 - 9.1 7.5 3.1
\ 1 52.4 219 297 34.1 250 - 338 282 30.2
l 2 214 41.4 44.3 346 57.1 - 41.4 379 39.2
3 9.5 225 86 15.6 10.7 - 9.1 189 15.4
4 24 4.1 47 5.0 7.1 - 4.6 4.6 4.6
5 or more 24 1.8 23 39 0.0 - 2.0 29 2.6
No response (N) 0 9 5 7 1 - ] 16 22
|| Total Responses (V) 4 169 128 179 28 i 198 | 3a8 546
Income Level of Household
[< $10,000 29 182 20.6 235 4.0 - 18.6 209 20.1
$10,001- $20,000 20.0 9.7 215 19.1 8.0 - 19.2 14.6 16.2
$20,001- $30,000 8.6 14.3 13.1 179 0.0 - 10.2 16.1 4.1
$30,001- $40,000 2.9 12.9 122 13.6 40 - 8.9 133 11.8
$40,001-860,000 11.4 9.7 12.2 93 20.0 - 13.2 9.5 10.8
$60,001- $80,000 200 13.6 84 6.2 12.0 - 11.4 9.8 104
'P $80,001- $100,000 8.6 78 84 49 12.0 - 8.9 63 73
i >$100,600 5.7 13.6 37 5.6 40.0 9.6 9.5 9.5
LN() Response (N) __3%_;00 45250 41,500 29.250 33250 - 35,750 37,250 36,500
Total Responses (N} 35 1 5:& 107 162 25 - 167 316 483




Houston: Thirty-six percent of the respondents overall possessed one car; 45% possessed
two cars, and 19% possessed three or more cars. On abutting sections, 42% owned one car;
39% owned two; 12% owned three, and 9% owned four or more. On non-abutting sections,
80% owned two cars, and 20% owned three. Respondents who earned more than $100,000
constitute 27% of the overall number of respondents, with the majority of these respondents
living on depressed segments. None of the respondents earned less than $20,000. About
11% overall reported earnings between $20,000 and $40,000; 23% reported earnings
between $40,000 and $60,000 per year; 21% reported earnings between $60,000 and $80,000
and yet another 18% reported income between $80.000 and $100,000. These statistics
suggest that the respondents in this study area are financially well off, as indicated by the
fairly high income levels as well as number of cars owned, and are also much better off in
comparison to Lubbock study area residents. Further, the range in the mean income levels
(abutting sections) is from $59,000 for residents abutting the elevaied segment of Beltway

8 to $79,000 for those abutting the depressed segment.

San Antonio: Overall, 11% of the respondents owned no cars at all; 26% owned one
car;37% owned two cars; 19% owned three, and about 8% owned four or more cars. There
is also substantial income disparity across the respondents. Almost 25% of the total number
of respondents in San Antonio study areas reported earnings of less than $10,000 per year.
On the other extreme, about 8% reported earnings of more than $100,000 or more. Thirty-
five percent reported incomes between $10,000 and $30,000, 14% between $30,000 and
$40,000; 7% reported earnings between $40,000 and $60,000, and about 12% between
$60,000 and $100,000. The statistics for San Antonio suggest a diverse mix of respondents,
with a substantial number of respondents from both the high and low income brackets as
defined in Table 52. The mean income levels are very low in all sections in the San Antonio

study area. However, average income levels are higher on non-abutting sections than on

abutting sections.

Dallas: Dallas study area residential financial characteristics, like San Antonio, reveal a mix

from all categories. However, there is one major difference. While the San Antonio sample
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tends to be skewed towards a lower income and fewer number of automobiles owned, the
situation is reverse in the Dallas study area. In the case of the Dallas study area respondents,
only about 2% owned no automobiles; 32% possessed only one automobile; 44% owned two,
and 23% owned three or more automobiles. In the context of income levels of respondents,
only 3% earned less than $10,000, while 11% earned more than $100,000. Fourteen percent
earned between $10,000 and $30,000; 17% reported an income level of $30,000 and
$40,000; 38% reported incomes between $40,000 and $80,000, and another 18% reported
earnings between $80,000 and $100,000. There is also substantial variation between abutting
and non-abutting sections and between the different design sub-areas as indicated by the
mean income levels, the highest mean income being reported for residents adjacent the

elevated segment of Central Expressway.

The survey results {or the combined sample suggest that almost 8% possessed no

automobiles; 30% possessed only one; 39% owned two, 15% owned three, and 9% owned four or

more vehicles. Overall, about 20% of the total number of respondents reported annual income levels

of less than $10,000; 30% reported incomes between $10,000 and $30,000; 12% reported incomes

between $30,000 and $40,000; 21% earned between $40,000 and $80,000; 7% earned between

$80,000 and $100,000, and almost 10% reported incomes exceeding $100,000. These statistics

reflect the high levels of physical mobility and also the medium economic status of the respondents.

The results are also consistent with the hypothesis that the automobile constitutes a major means of

transportation for the study area residents and with the assumption that the study freeways have

impacted upon the study areas by enhancing accessibility.

Educational Level of the Head of the Household

Table 53 presents the distribution of responses by educational background ofthe respondents.
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Table 53. Percentage Distribution of Residential Respondents by Educational Level and by Study Area and Design Sub-Area

Education Level of Elevated Depressed At-Grade All Design Sub-Areas
| household head Yo Yo % Yo
Study Area 1: Lubbock Abutting Non-Abut. Abutting | Non-Abut. Abautting Non-Abut. Abutting Non-Abut, Totai
Less than High School 75.0 318 263 373 00 - 279 352 319
High School or GED 25.0 18.2 485 313 50.0 - 46.3 259 35.1
Trade or Technical 0.0 43 9.1 3.1 333 - 11.6 3.7 72
Some College 0.0 364 9.1 12.5 16.7 - 9.3 222 16.5
“ College Graduate 0.0 9.1 3.0 94 0.0 - 23 93 6.2
Graduate 0.0 0.0 3.0 6.3 0.0 - 23 37 3.1
No response (N) i 0 1 1 0 - 2 1 3
Total Responses (N) l 4 T2 P33 32 6 - 43 34 97
Study Area 2: Houston
“ Less than High School 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0
High School or GED 6.0 0.0 4.0 0.0 5.0 - 5.0 0.0 4.9
Trade or Technical 0.0 0.0 4.0 0.0 0.0 - 2.0 0.0 1.0
H Some College 29.0 0.0 13.0 380 160 - 19.0 30,0 20.0
Coliege Graduate 41.0 0.0 43.0 250 260 - 37.0 200 35.0
Graduate 24.0 100.0 350 38.0 53.0 - 37.0 50.0 39.0
H No Response (N} 0 0 L 1 0 2 - 3 0 3 I
“ Total Responses (N} 17 2 " 23 8 19 - 59 10 69
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Table 53. Percentage Distribution of Residential Respondents by Educational Level and by Study Area and Design Sub-Area (continued)

Education Level of Elevated “ Depressed At-Grade All Design Sub-Areas
household head Y% % J Y %
Study Area 3: San Antonio_|| Abutting Non-Abut, " Abutting Non-Abut. j Abutting Non-Abut, Abutting Non-Abut. l Total
Less than High School 15.4 115 Hr 3t7 26.2 0.0 - 273 17.0 19.1
High School or GED 539 20.1 19.5 369 0.0 - 273 265 26.6
Trade or Technical 7.7 5.0 17.1 7.1 100.0 - 164 5.8 7.9
Some College 231 23.0 297 20.2 0.0 - 273 219 23.0
College Graduate 0.0 20.1 0.0 48 0.0 - 0.0 144 1.5
Graduate 0.0 20.1 24 48 0.0 - 1.8 14.4 119
No response (N} 3 12 3 7 0 - 6 19 28
Total Responses 139 41 84 1 - 55 223 278
Study Avea 4: Dallas "
Less than High School ] 0.0 4;‘ 0.0 1.7 0.0 - 0.0 73 44
High School or GED 0.0 0.0 32 9.6 0.0 - 29 9.1 6.7
Trade or Technical *‘ 0.0 0.0 32 0.0 0.0 - 2.9 0.0 1.1
Some College 0.0 0.0 9.7 212 0.0 - 8.6 200 156
College Graduate 0.0 333 452 40.4 100.0 - 429 40.0 411
Graduate 100.0 66.7 387 21.2 0.0 - 429 236 31
No Response (N) 1 " 0 2 0 - 1 2 3
Total Responses (N} 3 3 31 52 1 - 35 55 90
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Table 53. Percentage Distribution of Residential Respondents by Educational Level and by Study Area and Design Sub-Area (continued)

Eduecation Level of Elevated !I Depressed At-Grade All Design Sub-Areas
household head | % Ye % %
Study Area 3: San Antonio Abutting Non-Abut. l Abutting Non-Abut. Abutting Non-Abut, Abutting Non-Abut, Total
Less than High School 15.4 ILs Tr 317 26.2 0.0 - 273 17.0 19.1 M
High School or GED 539 20.1 195 369 0.0 B 27.3 26.5 26.6
Trade or Technical 7.7 5.0 17.1 7.1 100.0 - 16.4 5.8 79
Some College 23.1 23.0 29.7 20.2 0.0 - 273 219 23.0
Coliege Graduate u 0.0 20.1 0.0 4.8 0.0 - 0.0 14.4 115
Graduate 0.0 20.1 2.4 48 0.0 - 1.8 144 119
L-Iio-_rasponse Ny 3 12 3 7 ¢ - 6 19 25
rl?;al Responses (N) i3 139 41 84 1 - ss 223 278
Study Area 4: Dallas
Less than High School 0.0 0.0 0.0 7.7 0.0 - 0.0 7.3 44
High School or GED 0.0 0.0 32 9.6 0.0 - 29 9.1 6.7
Trade or Technical 0.0 0.0 32 0.0 0.0 - 29 0.0 1.1
Some College “ 0.0 0.0 9.7 212 0.0 - 8.6 20.0 15.6
College Graduate 0.0 333 452 404 100.0 - 429 40.0 41.1
Graduate 100.0 66.7 387 212 0.0 - 429 236 311
| No Response (N} 1 0 0 2 0 - 1 2 3
=
Total Responses (N} ﬂ 3 3 31 52 1 - 35 535 90
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Table 53. Percentage Distribution of Residential Respondents by Educational Level and by Study Area and Design Sub-Area (continued)

Education Level of '[ Elevated Depressed At-Grade All Design Sub-Areas
household head Yo Yo Yo %o

All Study Areas _“ Abutting Non-Abut. Abutting Non-Abut. Abutting Non-Abut, Abuttigg Non-Abut, Total

Less than High School —“ 13.5 13.9 17.2 21,6 0.0 - 14,1 17.8 16.5
High School or GED W 243 19.3 263 26.1 14.8 - 203 228 219
Trade or Technical 27 4.8 9.4 39 111 - 83 44 5.8
Some College 216 241 16.4 19.9 14.8 - 17.2 219 20.2
College Graduate 18.9 18.7 19.5 17.1 222 - 19.8 17.8 18.5
Graduate 18.9 19.3 17.2 114 37.0 - 203 15.2 17.0

No response (N) s 12 5 10 2 - 12 1 22 34
Total Responses (N) 37 166 128 176 27 v{ - 192 T 342 534




Lubbock: The distribution of responses shows that almost 32% of the respondents overall
had not completed high school. Thirty-five percent of the respondents had attended high
school or had undergone GED. Seven percent had attended a trade or technical school, and
another 17% had some college experience. Only 6% were college graduates, and
furthermore, only 3% had a graduate degree. The response pattern shows that a majority of
respondents (almost 74%) are not highly educated, the pattern being common across design

sub-areas and distance zones.

Houston: Only 4% of the respondents overall had attended high school or had undergone
GED, and 1% had attended a trade or technical school. Approximately 55% of the
respondents had either spent some years in college or had a college degree. In contrast to the
Lubbock responses, almost 39% of the residents had a graduate degree. These statistics
suggest that a !arge number of the resp ondents from the Houstun study are well educated, and

some (39%) are highly educated.

San Antonio: Almost 54% of all the respondents in the San Antonio study areas had no
college experience at all, Twenty-three percent of the respondents had some college
experience; 12% had a college degree, and another 12% had attended graduate school. The
educational background of the respondents is quite varied, with a large percentage of the

respondents being either not very educated or well educated.

Dallas: In the case of Dallas, almost 72% are either college graduates or have a graduate
degree. Sixteen percent of the respondents had some years in college, and only 12% had no

college experience at all. These responses are again indicative of a sample that is well

educated.
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The results for the combined sample show that almost 44% had no college experience; 20%
had some college experience; 19% possessed a college degree, and 17% had attended graduate

school.

CHARACTERISTICS OF TRAVEL EXPERIENCE OF RESIDENTS

Travel Frequency and Distance Traveled on Study Freeway

All study area residents were asked how frequently they used the concerned study freeway.
They were also asked information pertaining to the distance traveled on the study freeway. The
distribution of responses is presented in Table 54.

In the Lubbock study area, 44% of the respondents overall said that they used the freeway
several times a day. Only 8% of the respondents said they used the freeway once or twice a day and
snly 10% of the respondents reported using the [reeway once or twice « week. Forty-eight percent
of the respondents said that they traveled a distance of more than five miles (8 km) and another 45%
reported traveling a distance of one to five miles (1.6-8 km). A very small percentage, only 6%,
reported traveling less than one mile (1.6 km) on the concerned freeway.

In study area 2 (Houston), 24% of the residents reported using the study freeway on a daily
basis. Of these, 13% reported using the freeway several times a day. Thirty-one percent reported
using the freeway on a weekly basis; 33% said that they used the freeway on a monthly basis, 10%
said they used the freeway on a yearly basis, and 6% said they almost or never used the freeway. The
bulk of the respondents, 68% of the total number surveyed in the study area, said that they traveled
a distance of over five miles (8 km) on the study freeway. This response pattern is similar both

within design sub-areas and across distance zones.
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Table 54. Percentage Distribution of Residential Responses Regarding Frequency of Use and Distance Traveled
on the Study Freeway by Design Sub-Area and by Study Area

—

Elevated Depressed At-Grade All Design Sub-Areas
% % %
W Study Area 1: Lubbock Abutting Non-Abnut, Abutting Non-Abut. Abutting Non-Abut. Abutting Non-Abut. Total
Travel Frequency
Daily: Several times a day 0.0 31.8 " 55.9 46.7 50.0 48.9 404 443
Once or twice 4 day 0.0 0.0 ][ 59 20.0 0.0 44 115 8.2
Weekly: Several times a week 200 13.6 " 11.8 20.0 0.0 1t 7.3 6.9
Once or twice a week 20.0 27 “ 29 6.7 167 6.7 135 103
Monthly: Several times a month 200 9.1 39 33 16.7 89 5.8 7.2
Once or twice a month 20.0 13.6 59 0.0 16.7 8.9 5.8 7.2
Yearly: Several times a year 0.0 0.0 “ 6.0 0.0 0.0 0.0 0.0 0.0
Once or twice a year 0.0 45 59 0.0 0.0 44 1.9 3.1
Never or almost never 200 4.5 59 33 0.0 6.7 3.8 52
J No Response (N) 0 0 0 3 0 ] 3 3
Total Responses (N) 5 22 34 30 & 45 32 97
Distance Traveled
l[Less than one mile 0.0 0.0 9.4 9.7 0.0 7.1 59 5.8 ]
1 - 5 miles 25.0 35.0 46.9 452 833 50.0 41.2 452 l
More than 5 miles 75.0 65.0 43.8 452 16.7 429 52.9 48.4 l
l No Response (N) 1 2 2 2 0 3 4 7 l
l Total Responses (N} 4 20 i[ 32 31 6 42 51 93
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Table 54. Percentage Distribution of Residential Responses Regarding Frequency of Use and Distance Traveled

on the Study Freeway by Design Sub-Area and by Study Area (continued)

Elevated u Depressed At-Grade l All Design Sub-Areas
Yo % % %
/| Study Area 2: Houston Abutting Non-Abut. “ Abutting Non-Abut. Abutting Non-Abut. l Abutting Non-Abut, Total
Travel Frequency [
Daily: Several times a day 0.0 50.0 130 13.0 20.0 - 11.0 200 13.0
Once or twice a day 12.0 0.0 4.0 25.0 5.0 - 7.0 20.0 8.0
Weekly: Several times a week 24.0 0.0 21.0 0.0 25.0 - 23.0 0.0 20.0
Once or twice a week 18.0 0.0 13.0 13.0 5.0 - 11.0 10.0 11.0
Monthly: Several times a month 29.0 0.0 17.0 25.0 250 - 230 200 23.0
* Once or twice a month 6.0 0.0 17.0 0.0 10.0 - 11.0 0.0 10.0
Yearly: Several times a year 6.0 0.0 8.0 13.0 3.0 - 7.0 10.0 7.0
Once or twice a year 0.0 0.0 40 13.0 0.0 - 2.0 10.0 3.0
Never or almost never 6.0 50.0 4.0 0.0 5.0 - 5.0 10.0 6.0
No response (N) 0 0 0 0 1 - 1 0 1
| Total Responses (N) 17m 2 g 24 8 20 - l 6l 10 71
——
Distance Traveled
Less than one mile {< 1.6 kmy) 0.0 0.0 1.0 0.0 4.0 5.0 0.0 4.0
1 - 5 miles (< 1.6-8 kmkm) 29.0 0.0 21.0 50.0 25.0 - 25.0 44.0 28.0
More than 5 miles (> 8 km) 71.0 100.0 68.0 50.0 71e - 70.0 56.0 68.0
No Response (N) 0 1 2 0.0 0 - 2 1 3
Total Responses (N) 17 | 19 8 24 - 60 9 69
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Table 54. Percentage Distribution of Residential Responses Regarding Frequency of Use and Distance Traveled

on the Study Freeway by Design Sub-Area and by Study Area (continued)

Elevated " Depressed At-Grade “ All Design Sub-Areas
% % Y %
Study Area 3: San Antonio Abutting Non-Abut, " Abutting Non-Abut. Abutting Non-Abut. L Abutting Non-Abut. Total
H Travel Frequency
Daily: Several times a day 20.0 459 419 46.1 0.0 - 35.6 45.9 4319
Once or twice a day 0.0 192 23 13.5 0.0 - 1.7 17.0 13.9
Weekly: Several times a week 20.0 226 25.6 202 0.0 - 237 21.7 22.1
Once or twice a week 200 34 9.3 5.6 0.0 - 119 43 5.8
Monthly: Several times a month 6.7 0.7 9.3 23 100.0 - 10.2 13 3.1
Once or twice a month 6.7 34 23 34 0.0 - 34 34 34
’ Yearly: Several times a year 0.0 0.0 23 1.1 0.0 - 1.7 0.4 0.7
“ Once or twice a year 6.7 0.0 * 0.0 1.1 0.0 - 1.7 04 0.7
Never or almost never 200 48 6.9 6.7 0.0 - 10.2 5.5 6.5
No Response (N) __l 5 iL I 2 0 - 2 7 9
l Total Responses (N) -1.5 146 “ 43 - 89 1 - l 59 | 235 294
Distance Traveled
| Less than one mile (< 1.6 km) 0.0 29 2.6 47 0.0 - 19 3.6 33
‘ 1 - 5 miles (1.6-8 km) 69.2 496 56.4 25.9 100.0 - 60.4 40.6 444
W More than 5 miles (> 8 km) 308 475 410 69.4 0.0 - 37.7 55.8 52.4
No Response (N} 3 12 5 6 0 - 8 18 26
“Tetal Responses (N) 13 139 39 85 1 - 53 224 277
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Table 54.

Percentage Distribution of Residential Responses Regarding Frequency of Use and Distance Traveled
on the Study Freeway by Design Sub-Area and by Study Area (continued)

'i T Elevated l Depressed At-Grade All Design Sub-Areas
‘ % Yo Yo %
! Stady Area 4: Dallas Abutﬁn& Noun-Abut. l Abuttin Non-Abut. Abutting Non-Abut. Abutting Non-Abut. Total
Travel Frequency
Daily; Several times a day 25.0 0.0 " 0.0 245 32.3 - 30.6 232 26.1
Once or twice a day 0.0 333 u 0.0 264 129 - 1.1 268 20.7
i Weekly: Several times a week 25.0 333 0.0 22.6 226 - 222 23.2 22.8
“ Once or twice a week 0.0 333 100.0 15.1 6.5 - 8.3 16.1 13.0
” Monthiy: Several times a month 0.0 0.0 0.0 19 6.5 - 3.6 1.8 33
Once or twice a month 0.0 0.0 0.0 0.0 32 - 2.8 0.0 1.1
Yearly: Several times a year r 0.0 0.0 0.0 1.9 0.0 - 0.0 1.8 1.1
[ Once or twice a year 25.0 0.0 0.0 0.0 0.0 - 2.8 0.0 1.1
Never or almost never 25.0 0.0 0.0 7.5 16.1 . 16.7 7.1 109
No Response (N) 0 0 0 l 0 - 0 1 t
Total Responses (N) ] 4 3 1 53 31 - 36 56 a2
| Distance Traveled
Less than one mile (< 1.6km) f| 0.0 0.0 3.4 2.0 0.0 - 3.0 1.9 23
1 - 5 miles (1.6-8 km) u 66.7 66.7 483 56.0 100.0 - 51.5 56.6 54.7
More than 5 miles (> 8 km) 333 333 48.3 42.0 0.0 - 45.5 41.5 43.0
No Response (N) 1 0 2 4 0 - 3 4 7
Total Responses(N) 3 3 39 30 1 - 33 53 86
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Table 54. Percentage Distribution of Residential Responses Regarding Frequency of Use and Distance Traveled

on the Study Freeway by Design Sub-Area and by Study Area (continued)

—

r Elevated i Depressed At-Grade All Design Sub-Areas
Yo Yo Y Y%
h All Study Areas Abuiting Non-Abut. Abutting | Non-Abut. Abutting | Non-Abut. Abutting Non-Abut. Total
Travel Frequency
Daily: Several times a day 9.8 43.4 37.9 383 25.0 - 304 40.8 370
Once or twice a day 49 16.8 6.1 189 36 - 5.5 179 134
Weekly: Several times a week 219 214 20.5 200 17.9 - 204 20.7 206
‘ Once or twice a week 17.1 6.4 7.6 89 10.7 - 99 7.7 8.5
Monthly: Several times a month l 17.1 1.7 W 9.1 33 25.0 - 129 2.6 6.3
Once or twice a month l 73 4.6 6.1 1.7 10.7 - 6.9 3.1 45
Yearly: Several times a year 24 0.0 2.3 1.7 36 - 25 0.8 1.4
Once or twice a year 49 0.6 23 1.1 0.0 - 25 0.9 1.4
Never or almost never 14.6 52 83 6.1 3.6 - 89 5.7 6.9
No Response (N} 1 5 1 6 1 - 3 11 14
Total Igg_s_g__gxscs N 41 173 [___ 132 MSO 28 - 201 r 353 554
Distance Traveled
Less than one mile (< 1.6 km) I 0.0 25 7.4 46 48 - 43 3.6 i8
1 - 5 miles (1.6-8 km) 45.9 479 40.7 39.1 459 - 452 433 44.0
More than 5 miles (> 8 km) { 54.1 49.7 51.9 56.3 492 - 505 53.1 522
No Response (N) " 5 15 2 12 9 ~ 16 27 43
Total Responses (N) ” 37 163 27 174 124 - 188 337 525
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Table 54. Percentage Distribution of Residential Responses Regarding Frequency of Use and Distance Traveled
on the Study Freeway by Design Sub-Area and by Study Area (continued)

__

——

Chi-square Tests of Independence

Abutting

ll Non-Abutting

Abutting versus, Non-Abutting

{
1: Travel Frequency

|

Study Area 1: Lubbock

x? (4degrees) = 239 p=.664 Fisher’s p=.663;
Not significant

¥? (4)=8.9 p=06 Fisher®s p=027:
Significant

¥} (4)=3.17 p=.529 Fisher’s
p=.527; Not significant

ﬂ Study Area 2; Houston

i ¥ (8 degrees) = 2.26 p=.972 Fisher’s p=984
Not significant

¥F (4) = 5.31 p=.257 Fisher’s p=31;
Not significant

¥2 (4) = 5.78 p=216 Fisher¥s
p=.125; Not significant

Study Area 3: San Antonio

¥’ {8 degrees)=10.81 p=.213 Fisher’s p=.183;
Not significant

¥} (4)=4.19 p=38 Fisher?s p=42;
Not significant

x* (4) =16.5 p=.002 Fisher?
p=.001;Significant

Study Area 4: Dallas

Not significant

¥ (8 degrees) = 11.24 p=.189 Fisher®s p=235;

¥* (4)=1.12 p=891 Fi "ers® p=70;
| Not significant

x* (4) =4.88 p=73 Fisher®s p=267,
Not significant

l All Study Areas Combined

¥’ (8 degrees) = 17.7 p=.023; Significant

L

¥? (4) = 3.09 p=.342 Fisher®s p=1579,
Not signiticant

x* (4) = 44.2 p=001 Fisher®s
p=.0001: Significant

[ 2: Distance Traveled

‘ Study Area 1: Lubbock:

¥* (4 degrees) = 4.76 p=.312 Fisher%s p=402
Not significant

¥? (2) = 3.14 p=.208 Fisher®s p=208;
Not significant

% (2) = 938 p=.626 Fisher®s
p=.638;Not significant

Study Area 2: Houston

¥* (4 degrees) = 2.31 p=68 Fisher®s p=826;
Not significant

¥* (1)= .9 p=34 Fisher®s p=1.00;
Not significant

¥? (2y = 1.76 p=41 Fisher®s p=.52;
Not significant

Study Area 3: San Antonio

¥ (4 degrees) = 1.55 p=818 Fisher®s p=787 ;
Not significant

1t (2) = 12.37 p=002 Fisher®s p=1.3*(107)
Significant

¥* (2) = 6.81 p=,03 Fisher®s p=04;
Significant

” Study Area 4; Dallas

x* (4 degrees) = 16,22 p=.003 Fisher’s
p=9.6*(10™"); Significant beyond 99%.

¥* (2) = .168 p=2919 Fisher®s p=1.00;
Not significant

¥* (2) = 284 p=.867 Fisher®s
p=9135; Not significant

All Study Areas
Combined

¥’ (4 degrees) = 18.9 p=.001 Fisher®s
p=1.00%(10"); Significant beyond 99%

¥* (2)=3.28 p=19 Fisher®s p=.198,
Not significant

% (2) = .405 p=3817 Fisher®s p=9,
Not significant




Almost 58% of the total number of respondents in study area 3 (San Antonio) reported using
the study freeway on a daily basis. Of these, 44% reported using the freeway several times a day.
Twenty-eight percent reported using the freeway on a weekly basis, and only 7% said that they used
the freeway on a monthly basis. Only 1% said they used the freeway on a yearly basis, and about 7%
said they almost or never used the freeway. Overall, 52% said that they traveled a distance of more
than five miles (8 km), and 44% reported traveling a distance between one and five miles (1.6-8 k),
and only 3% reported traveling less than one mile (1.6 km). A greater percentage of respondents on
abutting sections were observed to have reported traveling a distance of one to five miles (1.6-8 km)
(60% overall) in comparison to those on non-abutting sections. On non-abutting sections, a greater
percentage (56%) reported traveling a distance of more than five miles (8 km).

In study area 4 (Dallas), 47% of the respondents said that they traveled on the freeway on a
daily basis, with almost 26% reporting using the freeway several times a day. Thirty-six percent of
the residents reported traveling on the freeway on a weekly basis; 4% reported using the freeway on
a monthly basis; 2% reported using the freeway on a yearly basis, and interestingly, 11% reported
almost or never using the freeway. Of those residents who said that they used the freeway, almost
55% said they traveled a distance of one to five miles (1.6-8 km), and another 43% said they traveled
a distance greater than five miles (8 km). Only 2% said that they traveled less than one mile (1.6
km) on the Central Expressway. Statistical tests of independence reveal that responses from abutting
sections as regards distance traveled are significantly different across grade levels. The chi-square
test statistic with four degrees of freedom for abutting sections is equal to 16.22 with a Fisher’s p
value = 9.6*(10) which implies that this test statistic is significant beyond the 99% confidence
level.

The results in Table 54 once again point to the high levels of physical mobility of the
individuals in all study areas and reliance on the freeway as a means to getting to the concerned
destinations. The combined study area analysis shows that the majority of the respondents travel
longer as opposed to shorter distances. There is also evidence that the frequency of freeway use is
very high in all study areas individually as well as in the combined study area analysis. Almost 52%
traveled distances of over five miles (8 km), and 44% traveled between one and five miles (1.6-8
km). A very small percentage, less than 4%, traveled less than one mile (1.6 km). Furthermore, 47%

of the residents report traveling on the study freeways on a daily basis. Thirty percent said that they
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used the freeway on a weekly basis; 1 1% reported using the freeway on a monthly basis; 3% reported
using the freeway on a yearly basis, and 7% reported never or almost never using the freeway.
Although the tests statistics for differences in frequency by grade level and distance traveled are
mostly insignificant for each of the study areas individually (with the exception of Dallas), the
combined study area analysis, however, does reveal statistically significant differences across design

sub-areas.

Type of Trips Made on Study Freeway
Table 55 presents the responses to the question relating to the use of the freeway as indicated
by the nature of trips made on the study freeways. The percentages are based on the number of

responses elicited and do not add up because of the multitude of responses.

Lubbock: Looking at the combined abutting and non-abutting results, shopping was the most
frequently cited response (62% of the time). This response was followed by running personal
errands (55% of the time). Visiting friends and traveling through town were cited 44% and
41% of the time, respectively. Medical trips were cited 37% of the time, and trips to school
were cited only 27% of the time. Church-related trips were cited the least often (23% of the
time). Personal errands, shopping, and work-related trips were cited more often on depressed
and at-grade segments than on elevated segments, while traveling through town was cited

most frequently on at-grade portions.

Houston: The most cited responses include trips to run personal errands, commuting to
work, and visiting friends (44%, 40%, and 35% of the time, respectively). Medical trips,
school trips, and church-related trips were cited the fewest number of times (13%, 8%, and
7% of the time, respectively). Traveling through town, trips made to the airport, and
shopping trips were also cited quite a large number of times (28%, 26%, and 25% of the
time, respectively). There is again substantial variation in the responses by grade level, with
airport-related trips being cited most frequently on depressed and at-grade segments (33%
and 43% of the time, respectively) and shopping trips being cited 65% of the time on

elevated portions.
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Table 55. Percentage Distribution of Responses of Residents Regarding

Type of Trips Made on Study Freeway by Design Sub-,.rea and by Study Area

Trip type

Elevated q Depressed At-Grade All Design Sub-Areas
% | Yo % Yo
Study Area 1: Lubbock || Abutting | Non-Abut. j’ Abutting | Non-Abut, Abutting | Non-Abut. j Abutting | Non-Abut. Total
Work 0.0 26.5 50.0 60.6 333 - 422 54.4 49.0
School 20.0 29 412 242 333 - 37.8 17.5 26.5
Shopping 20.0 50.0 55.9 63.6 66.7 - 333 68.4 61.8
Medical 0.0 14.7 47.1 36.4 66.7 - 444 31.6 37.3
Personal Errands 40.0 294 52.9 60.6 83.3 - 55.6 544 54.9
Church 0.0 8.8 324 21.2 16.7 - 26.7 19.3 22.5
Visit Friends 20.0 353 44.1 48.5 16.7 - 37.8 49.1 44.1
Traveling through town 20.0 17.6 353 54.5 833 - 40.0 42.1 41.2
Other (airport} 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0
Total Responses (N) 5 22 6 33 34 - 45 57 102




et

Table 55. Percentage Distribution of Responses of Residents Regarding
Type of Trips Made on Study Freeway by Design Sub-Area and by Study Area (continued)

Trip type Elevated Depressed At-Grade [ All Design Sub-Areas

Yo Yo % Yo

1

Study Area 2: Houston || Abutting | Non-Abut. || Abutting | Non-Abut, Abutting | Non-Abut. || Abutting | Non-Abut. | Total
Work 24.0 50.0 [ 38.0 50.0 52.0 - 39.0 50.0 40.0
School 12.0 0.0 0.0 250 10.0 - 6.0 20.0 8.0
Shopping 18.0 50.0 * 17.0 38.0 33.0 - 23.0 40.0 25.0
Medical 6.0 0.0 17.0 13.0 14.0 - 13.0 10.0 13.0
Personal Errands 65.0 0.0 “ 42.0 38.0 380 - 470 300 44.0
Church 6.0 0.0 lL 8.0 13.0 5.0 - 6.0 10.0 7.0
Visit Friends 29.0 0.0 54.0 13.0 29.0 - 39.0 10.0 350
Traveling through town 29.0 50.0 13.0 38.0 38.0 - 26.0 40.0 28.0
Other (airport) 6.0 0.0 33.0 13.0 43.0 - 29.0 10.0 26.0
Total Responses (N) 17 2 24 8 21 - 62 10 12
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Table 35. Percentage Distribution of Responses of Residents Regarding
Type of Trips Made on Study Freeway by Design Sub-Area and by Study Area (continued)

Trip type Elevated Depressed 1 2 t-Grade All Design Sub-Areas
Yo Ye Y %
Study Area 3: San Antonio|| Abutting | Non-Abut. || Abutting | Non-Abut. | Abutting | Non-Abut. || Abutting | Non-Abut. | Tota]
Work 375 56.9 50.0 54.9 0.0 - 459 56.2 54.1
Schoot 6.3 17.2 205 18.7 0.0 - 16.4 17.8 17.5
Shopping 56.3 76.8 75.0 593 100.0 - 70.5 70.3 70.3
Medical 313 38.4 63.6 47.3 100.0 - 55.7 41.7 44.6
Personal Errands 50.0 74.8 72.7 53.9 100.0 - Er 67.2 66.9 67.0
Church 12.5 29.8 ’ 29.6 253 0.0 - 24.6 28.1 274
Visit Friends 438 48.3 " 63.6 33.9 100.0 - 59.0 50.4 52.2
Traveling through town 25.0 417 “ 52.3 473 0.0 - 443 43.8 43.9
’ﬂ Other (airport) 0.0 0.0 H 0.0 0.0 0.0 - 0.0 0.0 0.0
Total Responses (N) 16 151 " 44 91 1 - 61 242 303
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Table 55. Percentage Distribution of Responses of Residents Regarding
Type of Trips Made on Study Freeway by Design Sub-Area and by Study Area (continued)

Trip type Elevated Depressed At-Grade All Design Sub-Areas

% % % Y
Study Area 4: Dallas Abutting | Nen-Abut. | Abutting | Non-Abut. Abutting | Non-Abut. {; Abutting | Non-Abut. { Total
Work 50.0 66.7 58.1 63.0 0.0 - 55.6 63.2 60.2
School 0.0 333 6.5 13.0 0.0 - 5.6 14.0 10.8
Shopping 50.0 66.7 I 67.7 72.2 100.0 - 66.7 71.9 69.9
Medical 0.0 0.0 452 22.2 0.0 - 389 21.1 28.0
Personal Errands 50.0 66.7 74.2 64.8 100.0 - 72.2 64.9 67.7
Church 0.0 0.0 12.9 14.8 0.0 - 111 14.0 12.9
Visit Friends 25.0 333 54.8 50.0 100.0 - 52.8 49.1 50.5
Traveling through town 25.0 100.0 355 38.9 0.0 - 333 421 38.7
Other (airport) 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0
Total Responses (N) 4 3 31 57 1 - il 36 57 93
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Table 55. Percentage Distribution of Responses of Residents Regarding
Type of Trips Made on Study Freeway by Design Sub-Area and by Study Area (continued)

Trip type Elevated Depressed At-Grade All Design Sub-Areas

% Y Yo Yo
All Study Areas Abutting | Non-Abut. || Abutting | Non-Abut. Abutting | Non-Abut. || Abutting | Non-Abut. | Total
Work 28.6 55.1 49.6 58.1 44.8 - 44.6 56.6 523
School 9.5 15.7 18.8 18.3 13.8 - 16.2 17.0 16.7
Shopping 357 76.4 57.9 62.9 44.8 - 51.5 69.5 63.0
Medical 14.3 354 46.6 36.6 276 - 373 359 336.4
Personal Errands 548 76.2 62.4 57.5 51.7 - 59.3 63.7 62.2
Church 7.1 26.9 22,6 20.9 6.9 - 17.2 23.9 215
Visit Friends 333 48.3 54.9 50.0 310 - ﬂ 47.1 49.2 48.4
Traveling through town 262 410 36.8 457 448 - 358 43.4 40.7
Other (airport) 2.4 0.0 6.0 0.5 310 - 88 0.3 34
Total Responses (N) 42 178 133 186 29 - 204 364 568




San Antonio: Overall, shopping trips were cited approximately 70% of the time followed
closely by trips to run personal errands. Work-related trips and trips to visit friends were
cited 54% and 52% of the time, respectively. Medical trips and traveling through town were
cited 45% and 44% of the time, respectively, while church and school-related trips were cited

only about 27% and 17% of the time, respectively.

Dallas: The overall response pattern is similar to responses from the San Antonio study
areas, with shopping trips and personal errand trips being cited most frequently (70% and
68% of the time, respectively). Church and school-related trips were cited the fewest number

of times (13% and 11% of the time, respectively).

The combined study area responses suggest that shopping and personal errand trips are the
most frequently cited trip types made on the concerned study freeways (63% and 62% ot the time,
respectively). Church and school-related trips are the cited only 22% and 17% of the time,
respectively. In general, this leads us to believe that respondents used the freeway to travel longer

distances than shorter ones.

Changes in Travel After Construction of the Freeway

Respondents were asked how their travel changed on the concerned freeways; the distribution
of responses is presented in Table 56. The responses to this question provide important information
on how the freeways may have altered accessibility within the study areas to the destinations

mentioned in Table 55, by affecting route circuitry.

Lubbock: Almost 18% of the overall 93 respondents in the Lubbock study area responded
that they were making fewer trips after the construction of I-27 than before. Thirty-one
percent reported an increase in the number of trips. Twenty-two percent responded that their
trips were shorter. Only 1% reported that their trips were longer. Lastly, 28% reported no

change in the trip length.
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Table 56. Percentage Distribution of Responses of Residents to the Question
Regarding Changes in Travel After Construction of the Freeway

—

Elevated Depressed At-Grade All Design
%o % % Sub-Areas
Y%
L A NA i NA ix_ NALG A NA | Total
Study AreTi: ) - -
Lubbock L L __
Fewer trips 25.0 18.2 16.7 233 0.0 - 146 | 21.2 18.3
More trips 25.0 22.7 23.3 40.0 57.1 - |l 293 | 327 31.2
Shorter trips 25.0 273 20.0 233 0.0 - 17.1{ 25.0 21.5
Longer trips 0.0 0.0 0.0 0.0 14.3 - 24 0.0 1.1
No change 25.0 31.8 40.0 13.3 28.6 - 36.6 | 21.2 279
Total responses QL ! 4 %2,__2* 3.,.-0,* 30 7 - 41 52 93
Study Area 2:
Houston
Fewer trips 29.0 50.0 5.0 11.0 19.0 - 16.0 | 18.0 16.0
More trips 7.0 0.0 23.0 22.0 29.0 - 1 21.0] 18.0 21.0
Shorter trips 21.0 50.0 5.0 33.0 24.0 - 16.0 | 36.0 19.0
Longer trips 0.0 0.0 9.0 11.0 0.0 - 4.0 9.0 4.0
No change 43.0 0.0 59.0 22.0 29.0 - |f 44.0] 18.0 40.0
Total responses (N) 14 2 _ 22 9 21 - 57 11 68
Study Area 2: San
Antonio
Fewer trips 6.3 29 ” 0.0 9.1 0.0 - 1.6 5.3 4.5
More trips 37.5 42.1 JL 409 30.7 0.0 - 393 | 37.7 38.1
Shorter trips 6.3 16.4 11.4 22.7 100.0 - 11.5] 189 17.3
Longer trips 12.5 7.1 15.9 6.8 0.0 - 1481 7.0 8.7
No change 37.5 314 31.8 30.7 0.0 - 328 31.1 31.5
Total responses (N) 16 140 44 88 | 1 | - 61 228 289
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Table 56. Percentage Distribution of Responses of Residents to the Question
Regarding Changes in Travel After Construction of the Freeway (continued)

r Elevated Depre.ssed At-Grade B All Design
%o % % Sub-Areas
Yo
A NA A NA A NA A NA | Total
Study Area 4: Dallas
Fewer trips 50.0 50.0 48.5 50.7 0.0 - 475 | 673 | 496
More trips 0.0 0.0 3.0 4.3 100.0 - 5.0 5.8 4.4
Shorter trips 16.7 50.0 15.2 232 0.0 - 150 | 308 | 212
Longer trips 16.7 0.0 6.1 7.2 0.0 - 7.5 9.6 7.1
No change 16.7 0.0 273 14.5 0.0 - 25.0 192 | 17.7
Total responses (N) 6 4 33 69 1 - 40 73 117
All Study Areas
Fewer trips 22.5 6.5 17.1 26.0 133 - 17.6 170 | 172
More trips 20.0 38.1 24.0 224 36.7 - 25.1 29.7 | 28.1
Shorter trips 15.0 19.0 13.2 235 11 20.0 - 146 | 21.4 | 19.0
Longer trips 7.5 59 8.5 6.1 3.3 - 7.5 6.0 6.6
No change 35.0 304 37.2 219 || 26.7 - 352 | 25.8 | 29.1
Total responses (N) 40 168 129 196 30 - 199 364 563

Lubbock: (A): ¥* (8)= 10.36 p=.241, Fisher’s Statistic p=.271; Not significant
(NA) x? (4) = 4.27 p=.234, Fisher’s Statistic p=.223; Not significant;
(A versus NA) x* (4)=4.77 p=2311, Fisher’ s Statistic p=.311; Not significant;

ot

Houston: (A): x* (8)= 13.59 p=.093, Fisher’s Statistic p=.077; Not significant
(NA) x*(4) = 2.59 p=.627, Fisher’s Statistic p=1.00; Not significant;
(A versus NA) x* (4)=4.29 p=368, Fisher’s Statistic p=27; Not significant

San Antonio: (A): x*(8)= 11.15 p=.193; Not significant, (NA): x> (4) = 7.03 p=.135; Not significant
(A versus NA) x* (4)=6.33 p=.176; Not significant

o omm———
e o —

Dallas: (A): x* (8)= 20.58 p=.008, Fisher’s Statistic p=.274; Not significant;
(NA) x* (4) = 4.27 p=.234, Fisher’ s Statistic p=.223; Not significant;

(A versus NA) x? (4)=4.77 p=.311, Fisher’ s Statistic p=.311; Not significant
———— A LS EU R R U 8 i P A AL S ——

All Study Areas: (A): x*(8)=5.37 p=.717; Not significant; (NA): x* (4)=32.1 p=.001; Significant;
(A versus NA) x* (4)= 8.45 p=.076; Not significant _ _ ]
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Houston: Forty percent of the respondents in the Houston area reported no change at all.
Only 4% said that their trip lengths had increased. Nineteen percent commented that their
trips were shorter, while 21% reported that trip lengths had actually increased. Another 16%

said that they were making fewer trips than before.

San Antonio: Thirty-eight percent of the San Antonio study area residents surveyed reported
that the number of trips had increased after construction. Another 32% reported no change.
About 5% reported fewer trips, and 17% reported shorter trips than usual. Only 9% said that

their trips were longer.

Dallas: A very large percentage, almost 50% of the residents surveyed in Dallas study area,
commented that their trips were fewer. This could imply that these residents were moving
away from using tne freeway itself by using other access roaas, possibly due to the
construction activity. This result is not surprising when we consider the timing at which
these surveys were administered. Most surveys along Central Expressway were administered
at a time when construction was underway. Another 21% answered that their trips were
shorter. Eighteen percent indicated no change. Seven percent mentioned that their trips were

longer, and yet another 4% reported that the number of their trips had increased.

All study areas reveal an interesting pattern. While the percentage of respondents who
indicate no change in the number of trips is quite large in most study areas, those who comment that
trips are longer in length are very few in all study areas, less than 9% individually and less than 7%
overall. On the other hand, the percentage of respondents who comment that their trips are shorter
in length ranges from 22% in Lubbock to 17% in San Antonio. Overall, 19% of the respondents
reported a decrease in their trip lengths to the destinations mentioned in Table 55. These results

provide some evidence of enhanced accessibility resulting from the construction of the study

freeways.
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EFFECTS ON NEIGHBORHOOD WHERE SURVEYED RESIDENTS ARE LOCATED

Description of Present Location

Each resident was asked to describe the present location, and these opinions are described
in Table 57. The information provided presents a perception of neighborhood quality as well as
neighborhood cohesion. The table is organized in a way such that “% Yes” column indicates the
percentage of total respondents who thought the location had that attribute, while the “% No”
column indicates the percentage of total respondents who believed the location did not have the
attribute. Again, percentages are based on total number of respondents, and the percentages do not

add up because of multiple responses.

Lubbock: Thirty-three percent of the abutting section respondents reported that the study
area was quiet and peaceful. Thirty-one percent believed that the study area was also family
oriented indicative of strong cohesion in the neighborhood. However, there were also a very
large number of respondents (40%) who believed that the area was noisy. Another 31%
thought that the neighborhood was not as nice as most. Thirty-six percent thought that there
was a lot of traffic, and another 31% believed that the neighborhood was not well kept. A
very small percentage, approximately 7%, thought that the neighborhood conveyed a sense
of permanence. The attributes that were cited most frequently on non-abutting sections
include peaceful neighborhood and less traffic on the streets (32% of the time), friendly (39%
of the time), and stable (37% of the time). On the other hand, unfriendly and crowded were
cited only 7% of the time. Overall, 33% of the combined 102 respondents in Lubbock
believed that the neighborhood was noisy. Another 32% of the combined 102 respondents
believed that the neighborhood was peaceful, friendly, and stable. Thirty percent believed
that the neighborhood was family oriented. The responses cited the fewest number of times

are unfriendly, unstable, and crowded (6%, 7%, and 5% of the time, respectively).
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Non-Abutting Residents Regarding Present Location

Table 57. Descriptions of Abutting and

sutrasssme

———

Description of Location Elevated Depressed At-Grade All Design
Sub-Areas

— L % Yes % No |l %Yes % No % Yes % No % Yes % No
Study Area 1: Lubbock N=5§ N=34 N=6 N=45
(Abutting_)i_ —
Nice 200 0.0 g8 17.6 16.7 833 1.1 24.4
So-so 0.0 80.0 20.6 294 50.0 0.0 222 311
Quiet 20.0 80.0 324 382 50.0 16.7 333 40.0
Peaceful 20.0 0.0 294 1.8 66.7 0.0 333 8.9
Safe 40.0 20.0 20.6 23.5 66.7 0.0 289 20.0
Friendly 20.0 20.0 20.6 2.9 50.0 0.0 244 4.4
Stable 20.0 0.0 20.6 11.8 66.7 .0 26.7 8.9
Permanent 0.0 20.0 2.9 14.7 333 0.0 6.7 13.3
Well kept 0.0 80.0 8.8 324 333 0.0 1.1 333
Spacious 40.0 0.0 14.7 29 66.7 0.0 244 22
Family oriented 40.0 40.0 235 11.8 66.7 16.7 311 15.6
Little traffic 40.0 40.0 14.7 32.4 333 50.0 20.0 35.6
Study Area 1: Lubbock N=22 =35 =57
(Non-Abutting) __,[ N
Nice 1 227 0.0 25.7 17.1 - - 24.6 10.5
So-so 31.8 27.3 17.1 314 - - 22.8 29.8
Quiet 13.6 45.5 343 17.1 - - 26.3 28.1
Peaceful 318 318 314 5.7 - - 31.6 15.8
Safe 27.3 182 28.6 229 - - 28.1 21.1
Friendly 36.4 13.6 40.0 29 - - 38.6 7.0
Stable 364 9.1 37.1 29 - - 36.8 53
Permanent 18.2 13.6 17.1 11.4 - - 17.5 12.3
Well kept 13.6 273 25.7 17.1 - - 211 211
Spacious 18.2 13.6 314 2.9 - - 26.3 7.0
Family oriented 27.3 2.7 314 2.9 - - 29.8 10.5
Little traffic 227 45.5 37.1 17.1 - - 316 _ a2t
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Table 57. Descriptions of Abutting and
Non-Abutting Residents Regarding Present Location (continued)

223

[ Description of Location Elevated Depressed At-Grade —All Design
Sub-Areas
N % Yes % No %Yes % No % Yes % No % Yes % No
Study Area 2: Houston N=17 ' N=24 N=21 N=62
(Abutti:g)___'
Nice 76.0 29.0 79.0 17.0 100.0 0.0 85.0 15.0
So-so 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Quiet 65.0 18.0 54.0 33.0 71.0 0.0 63.0 18.0
Peaceful 71.0 0.0 58.0 0.0 71.0 0.0 66.0 0.0
Safe 59.0 6.0 63.0 13.0 57.0 5.0 60.0 8.0
Friendly 47.0 6.0 67.0 0.0 57.0 0.0 580 2.0
Stable 65.0 0.0 75.0 0.0 67.0 0.0 69.0 u.0
Permanent 63.0 0.0 38.0 0.0 62.0 0.0 61.0 0.0
Well kept 76.0 0.0 92.0 0.0 95.0 0.0 89.0 0.0
Spacious 41.0 6.0 54.0 0.0 43.0 10.0 47.0 5.0
Family oriented 53.0 0.0 79.0 4.0 71.0 0.0 69.0 2.0
Little traffic 41.0 24.0 46.0 330 480 | 100 45.0 23.0
Study Area 2: Houston N=2 N=8 N=10
(Non-Abuttingj I R | -
Nice 50.0 50.0 75.0 13.0 T_—-k - 83.0 T 15.0
So-s0 0.0 0.0 0.0 0.0 - - 0.0 0.0
Quiet 50.0 0.0 88.0 0.0 - - 65.0 15.0
Peaceful 100.0 0.0 75.0 0.0 - - 68.0 0.0
Safe 100.0 0.0 75.0 0.0 - - 63.0 7.0
Friendly 50.0 0.0 88.0 0.0 - - 61.0 1.0
Stable 100.0 0.0 63.0 0.0 - - 69.0 0.0
Permanent 50.0 0.0 50.0 0.0 - - 60.0 0.0
Well kept 100.0 0.0 75.0 0.0 - - 88.0 0.0
Spacious 50.0 0.0 380 13.0 - - 46.0 6.0
Family oriented 100.0 0.0 75.0 0.0 - - 71.0 1.0
Little traffic 0.0 100.0 50.0 50.0 - - ‘,r 440 | 280




Table 57. Descriptions of Abutting and
Non-Abutting Residents Regarding Present Location (continued)

Description of Location Elevated Depressed At-Grade All Design
Sub-Areas

— % Yes _Z? No % Yes % No % Yes % No % Yes % No
Study Area 3: San Antonio h N=16 N=44 N=1 N=61
(Abutting) o o
Nice 6.3 25.0 15.9 22.7 0.0 100.0 13.1 229
So-so 43.8 25.0 31.8 364 100.0 0.0 36.1 344
Quiet 375 50.0 36.4 36.4 0.0 0.0 36.1 393
Peaceful 375 12.5 36.4 9.1 0.0 0.0 36.1 9.8
Safe 313 56.3 227 40.9 100.0 0.0 26.2 443
Friendly 50.0 6.3 432 15.9 100.0 0.0 45.9 13.1
Stable 25.0 12.5 318 18.2 100.0 0.0 312 16.4
Permanent 18.8 37.5 20.3 15.9 100.0 0.0 21.3 213
Well kept 25.0 313 25.0 31.8 0.0 0.0 24.6 312
Spacious 31.3 12.5 205 6.8 0.0 0.0 229 8.2
Family oriented 25.0 12.5 34.1 18.2 100.0 0.0 32.8 16.4
Little traffic - 250 | 625 15.9 56.8 g‘;{)__ 100.0 1&0: 59.0
Study Area 3: San Antonio N=151 =91 N=242
{Non-Abutting) . —
Nice 57.6 17.2 27.5 176 - - 46.3 17.4
So-s0 133 79 374 219 - - 223 13.2
Quiet 64.9 7.3 374 17.6 - - 54.6 1.2
Peaceful 60.9 3.3 39.6 8.8 - - 52.9 5.4
Safe 57.6 9.3 18.7 30.8 . - 429 17.4
Friendly 64.2 19 473 9.9 - - 579 49
Stable 47.0 53 30.8 8.8 - - 40.9 6.6
Permanent 39.1 8.6 14.3 9.9 - - 29.8 9.1
Well kept 56.9 9.3 16.5 253 - - 41.7 15.3
Spacious 437 53 18.7 5.5 - - 34.3 54
Family oriented 50.9 6.6 329 10.9 - - 44.2 8.3
Liitle traff_icC 50.9 21.2 32.9 319 R - 44.2 252
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Table 57. Descriptions of Abutting and
Non-Abutting Residents Regarding Present Location (continued)

————

—

Description of Location Elevated Depressed At-Grade All Design
Sub-Areas
. % Yes % No % Yes % No % Yes___:% No % Yes % No

Study Ares 4: Dallas N=4 N=31 N=1 N=36
(Abutting) _ _ _

Nice 75.0 0.0 61.3 12.9 100.0 0.0 63.9 11.1
So-s0 0.0 0.0 3.2 32 0.0 0.0 2.8 28
Quiet 50.0 0.0 38.7 226 100.0 0.0 41.7 19.4
Peaceful 25.0 0.0 355 32 100.0 0.0 36.1 2.8
Safe 250 | 500 516 9.7 0.0 0.0 47.2 13.9
Fricndly 50.0 25.0 613 32 0.0 0.0 58.3 56
Stable 25.0 0.0 54.8 3.2 100.0 0.0 52.8 2.8
Permanent 100.0 0.0 387 3.2 0.0 0.0 44.4 2.8
Well kept 75.0 0.0 54.8 32 0.0 0.0 55.6 28
Spacious 0.0 0.0 12.9 6.5 0.0 0.0 11.1 5.6
Family oriented 25.0 25.0 452 32 0.0 0.0 41.7 5.6
Little traffic 25.0 50.0 38.7 35.5 0.0 0.0 36.1 36.1
Study Area 2: Dallas (Non- N=3 =54 =57
Abutting) Lo -

o L

Nice 66.7 0.0 426 259 - - 43.9 24.6
So-so 0.0 0.0 11.1 11.1 - - 10.5 10.5
Quiet 0.0 333 44.4 16.7 - - 42.1 17.5
Peaceful 0.0 0.0 40.7 2.3 - - 38.6 8.8
Safe 333 0.0 389 14.8 - - 386 14.0
Friendly 333 0.0 48.1 37 - - 474 35
Stable 66.7 0.0 44.4 1.9 - - 45.6 1.8
Permanent 66.7 0.0 259 7.4 - - 28.1 7.0
Well kept 66.7 0.0 407 7.4 - - 42.1 7.0
Spacious 66.7 0.0 13.0 5.6 - - 15.8 5.3
Family oriented 0.0 0.0 31.5 11.1 - - 29.8 10.5
Little traff_ii Q_-S_‘) 100.0 20.4 38.9 - - 19.3 42.1

225




Table 57. Descriptions of Abutting and

Non-Abutting Residents Regarding Present Location (continued)

226

Description of Location Elevated Depre;s-c; I At-Grade All Design
Sub-Areas
| _Z_nr Yes % No Yo Yes % No % Yes % No % Yes % No
| All Study Areas @buttinglL_Nmtz L Ne133 N=29 N=204
Nice 429 214 36.1 18.1 793 17.2 43.6 18.6
So-s0 16.7 19.1 16.5 20.3 13.8 35 16.2 17.7
Quiet 47.6 35.7 39.1 33.1 65.5 35 44.6 294
Peaceful 47.6 4.8 384 6.8 68.9 0.0 44.6 54
Safe 429 309 36.1 241 58.6 35 40.7 226
Friendly 452 9.5 459 6.8 552 0.0 47.1 6.4
Stable 40.5 4.8 421 9.4 68.9 0.0 45.6 7.4
Permanent 42.9 16.7 27.1 9.8 552 0.0 34.3 9.8
Well kept 47.6 214 399 19.6 75.9 0.0 46.6 17.2
Spacious 333 7.1 233 4.3 44.8 6.9 28.4 5.4
Family oriented 38.1 11.9 42.1 10.5 68.9 35 45.1 9.8
Little traffic 333 42.9 263 | 414 41.4 20.7 29.9 38.7
All Study Areas N=178 N=186 N=364
{Non-Abutting) -
Nice 53.4 15.2 339 19.4 - - 43.4 17.3
! So-s0 15.2 10.1 247 19.9 - - 20.1 15.4
Quiet 57.3 12.4 40.9 16.1 - - 489 14.3
Peaceful 56.7 6.7 39.8 8.1 - - 48.1 7.4
Safe 33.9 10.1 28.5 237 - - 40.9 17.0
Friendly 60.1 34 47.9 6.3 - - 53.9 4.9
Stable 46.6 5.6 376 54 - - 42.0 5.5
Permanent 37.1 8.9 19.9 9.1 - - 28.3 9.1
Well kept 523 11.2 27.9 17.7 - - 39.8 14.6
Spacious 41.0 6.2 19.9 5.4 - - 30.2 5.8
Family oriented 478 8.4 344 9.1 - - 40.9 8.8
Little traffic _ég.l 26.4 30.7 317 - - 38.2 291




Houston: On both abutting and non-abutting sections, a very large percentage of the
respondents (85% and 89% respectively on abutting sections; 83% and 88% respectively on
non-abutting sections) believed that the neighborhood was nice and well kept. Overall, of
the 72 total respondents, 83% believed that the neighborhood was nice and 88% thought it
was well kept also. Seventy-one percent overall reported that the neighborhood was family
oriented. The percentage of responses for the other positive attributes like quiet, peaceful,
safe, friendly, and permanent are also very high and range from 61% to 68%. On the other
hand, negative attributes such as not a nice neighborhood, noisy, unstable, transient, and not
well kept are not even cited. Twenty-eight percent of the total 72 respondents do believe that

there is busy traffic in the neighborhood, and another 15% believe that the neighborhood is

middle type and ‘rowdy.’

San Antonio: The percentage of responses on abutting sections range from 8% to 59% and
from 5% to 58% on non-abutting sections. Overall, for the combined sample of 303
residents the percentages range from 6% to 56%. Fifty-nine percent of the respondents on
abutting sections believed that there was a lot of busy traffic on the streets, and 39% thought
that it was a noisy area. Thirty-six percent of them believed that the neighborhood was
peaceful. Forty -four percent thought the area was unsafe. Negative attributes such as noise.
lack of safety, and not well kept were cited more frequently on abutting than on non-abutting
sections. In contrast, almost 58% of the respondents on non-abutting sections believed that
the neighborhood was friendly. Fifty-five percent and 53%, respectively, believed that the
area was also quiet and peaceful. In general, respondents residing near the freeway had more

unfavorable opinions than those residing further away from the freeway.

Dallas: Sixty-four percent of the respondents on abutting sections responded that the
neighborhood was nice. Fifty-eight percent, 53%, and 56% of the respondents, respectively,
believed that the neighborhood was also friendly, stable, and well kept, and fewer than 6%
thought otherwise. Among the negative attributes, traffic was cited the most often on both
abutting and non-abutting sections (36% and 42% of the time, respectively). The positive

attributes cited most frequently on non-abutting sections include friendly, stable, quiet, and
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well kept neighborhood. These were cited 47%, 46%, and 42% of the time, respectively.
Fifty-two percent of the combined sample believed that the neighborhood was nicer than

most and friendly.

Each individual study area, as noted above, is uniquely described by its residents. Out of all
four study areas, positive attributes of the neighborhood such as variables related to neighborhood
cohesion (friendly, permanence, stable) and neighborhood quality (variables such as well kept areas,
friendly, safe, spacious, quiet) are cited more often in the case of the Houston and Dallas study areas.
The single negative attribute that is cited most frequently in these two study areas is the presence of
busy traffic on the streets.

If neighborhood cohesion and quality could be ranked on a three point scale—poor, fair, and
good—the Lubbock study area could be rated as having fair cohesion (family oriented, stable,
friendly) and poor neighborhood quality (not as nice as most, high traffic leveis, noisy, not well kept,
middle type neighborhood being cited as often or more times than their opposites). The Houston
study area responses lead us to believe that neighborhood cohesion is good and quality is fair.
Positive cohesion attributes are cited more frequently than their negative counterparts in the Houston
study area, and the differences in the responses are very wide. It is often noticed that many negative
attributes of the neighborhood are not even cited in the Houston study area. Further, quality
variables such as friendly, nice neighborhood, peaceful, spacious, safe, well kept, quiet, and nice are
also reported more frequently than their opposites. However, as mentioned before, traffic levels are
found to be high by the Houston study area residents. In the case of San Antonio, both abutting and
non-abutting residential properties have good cohesion; however, they vary dramatically in terms
of neighborhood quality. Not surprisingly, abutting residents cite negative attributes such as noise,
traffic levels, lack of safety, and ill-kept neighborhoods more often than the positive attributes and
also more frequently than non-abutting residents. The Dallas study area can also be considered as
possessing good neighborhood cohesion and fair neighborhood quality. Like the Houston study area,
high traffic level is often cited. However, unlike the Houston study. area, negative neighborhood
attributes are cited quite frequently, although not more frequently than the positive attributes.
Although this analysis is somewhat crude, it does help to provide a broad indication of the overall

neighborhood quality and cohesion in the different study areas.
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The frequency of responses pertaining to cohesion-related attributes on abutting sections is
the highest on the at-grade segments in the Lubbock and San Antonio study areas. No clear cut
pattern is apparent within the elevated and depressed sections of Lubbock and San Antonio. Also,
no pattern was clear between the three segments in the Dallas and Houston study areas.
Interestingly, on all non-abutting sections, the frequency of cohesion-related attributes is higher on

elevated than on depressed sections/segments.

Reasons for Locating at Present Address

Respondents were asked to list the major reasons for selecting the present location. The
distribution of coded responses is included in Table 58. In all study areas, price and convenience
are some of the factors that are cited most frequently. Once again, the information provided in Table

58 provides a good perception of cohesion in the neighborhood quality as well as accessibility.

Lubbock: Both in abutting and non-abutting sections, price and convenience are the most
frequently cited reasons. Price was cited 53.3% of the time on abutting sections and 57.9%
of the time on non-abutting sections. All accessibility measures such as convenience and
distance to work were cited quite frequently. Convenience was cited 40% and 32% of the
time, respectively, on abutting and non-abutting sections. Distance to work was cited 31%
and 21% of the time on abutting and non-abutting sections, respectively. Landscape, choices
of homes in the neighborhood, and safe traffic were the factors that were cited the fewest
number of times. Some indicators of neighborhood quality and cohesion such as
neighborhood type and similar people were cited 40% and 20% of the time on abutting
sections, respectively, and 32% and 14% on non-abutting sections, respectively. This
amounts to 23% and 17% of the overall sample of 102 residents in Lubbock who cite
neighborhood type and similar people, respectively, as reasons to locate at the present

address.
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Table 58. Percentage Distribution of Responses of Residents

to the Question “What Are the Main Reasons

You Decided to Live in This Location?” by Design Sub-Area

e e e

e ————

e

——

Response Elevated Depressed At-Grade All Design
Lr__ —_ Y% L Yo — Y% _ Sub-Areas %
Study Area 1: Lubbock A NA A NA A J_Iil_A A NA
Price 20.0 59.1 529 57.1 833 - 53.3 57.9
Convenience 60.0 227 324 37.1 66.7 - 40.0 310
Type of neighborhood 40.0 18.2 17.6 25.7 333 - 222 229
Safety 40.0 13.6 8.8 257 16.7 - 133 21.1
Choices of homes in the area 0.0 0.0 0.0 2.9 0.0 - 0.0 £.8
Distance to work 40.0 227 353 20.0 0.0 - 311 211
Schools 40.0 273 294 22.9 16.7 - 289 24.0
Similar people 40.0 9.1 14.7 17.1 333 - 20.0 14.0
Safe traffic 0.0 9.1 5.9 20.0 16.7 - 6.7 15.8
Landscape 40.0 0.0 29 114 16.7 - 8.9 7.0
Always lived here 40.0 g.1 8.8 17.1 0.0 N 11.1 14.0
Total number of respgrlscs ] N=5 L N=22 N=34 N=35 N=6 - N=45 N=57 ’
Studz Areas 2: Houston Il ]
Price 53.0 50.0 92.0 63.0 52.0 - 68.0 60.0
Convenience 59.0 100.0 71.0 380 62.0 - 63.0 50.0
Type of neighborheod 65.0 100.0 33.0 63.0 81.0 - 77.0 70.0
Safety 59.0 50.0 75.0 38.0 43.0 - 60.0 40.0
Choices of homes in the area 24.0 50.0 21.0 13.0 29.0 - 24.0 20.0
Distance to work 29.0 100.0 33.0 25.0 43.0 - 35.0 40.0
Schools 59.0 100.0 79.0 100.0 0.0 - 47.0 100.0
Similar people 6.0 50.0 33.0 250 29.0 - 24.0 300
Safe traffic [2.0 50.0 38.0 13.0 10.0 - 210 200
Landscape 29.0 100.0 79.0 50.0 52.0 - 56.0 60.0
Other responses 18.0 0.0 33.0 0.0 14.0 - 23.0 0.0
Total number of responses N;l’f N= @4 ‘:é N=21 - - N=62 N=10
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Table S8. Percentage Distribution of Responses of Residents

to the Question “What Are the Main Reasons

You Decided to Live in This Location?” by Design Sub-Area (continued)

_l-?:espense - Elevated Depre,s;:i At-Grade -Xll Design
Yo % % Sub-Areas %
Study Area 3: wonie A NA A NL A NA A NA
Price 68.8 57.6 52.3 49.5 106.0 - 57.4 54.6
Convenicnce 375 64.2 50.0 385 100.0 - 475 54.6
Type of neighborhood 6.3 536 18.2 18.7 0.0 - 14.8 40.5
Safety 6.3 50.9 20.5 19.8 0.0 - 16.4 39.3
Choices of homes in the arca 50.0 17.2 477 374 0.0 - 475 24.8
Distance to work 375 378 36.4 374 100.0 - 37.7 376
Schools 25.0 457 25.0 30.8 100.0 - 26.2 101
Similar people 12.5 19.9 13.6 14.3 100.0 - 14.8 17.8
Safe traffic 0.0 258 9.1 16.5 100.0 - 8.2 223
Landscape 6.3 358 4.6 6.6 100.0 - 6.6 248
Always lived here 313 14.6 227 319 0.0 - 26.2 21.1
Total number of responses N=16 l N=151 N=44 N=91 N=1 - N=61 N=242
Study Areas 4: Dallas - [
T (e
Price 50.0 100.0 51.6 42.6 0.0 - 50.0 45.6
Convenience 100.6 100.0 71.0 704 100.0 - 75.0 719
Type of neighborhood 25.0 333 54.8 44.4 0.0 - 50.0 439
Safety 25.0 333 387 222 100.6 - 389 228
Choices of homes in the area 50.0 66.7 16.1 13.0 0.0 - 19.4 15.8
Distance to work 75.0 66.7 355 444 0.0 - 38.9 45.6
Schools 250 0.0 51.6 222 0.0 - 47.2 21.1
Similar people 0.0 333 25.8 i6.7 0.0 - 222 17.5
Safe traffic 0.0 0.0 16.1 1.1 0.0 - i3.9 10.5
Landscape 50.0 66.7 25.8 24.1 0.0 - 27.8 263
Other responses 0.0 333 16.1 204 0.0 - 13.9 21.1
e DR | S— -
Total number of responses N=4 ____:hlz N=31 N=54 =] - N=36 N=57 |
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Table 58. Percentage Distribution of Responses of Residents

to the Question “What Are the Main Reasons
You Decided to Live in This Location?” by Design Sub-Area (continued)

Response El;vated__ Depress;l_— At-Grade Zl-lr Design

| I A Yo Y W Sub:é__reas Yo

H All Stud&ms - A NA A NA A NA A - NA
Price 54.5 584 59.4 49,5 586 - 583 53.9
Convenience 54.8 60.1 54.1 47.3 65.5 - 55.9 53.6
Type of neighborhood 35.7 49.4 384 29.0 65.5 - 41.7 39.0
Safety 333 46.1 36 220 37.9 - 32.8 33.8
Choices of homes in the area 333 16.3 233 2246 20.7 - 25.0 19.5
Distance to work 38.1 37.1 353 36.0 345 - 35.8 36.5
Schools 40.5 433 42.1 30.1 6.9 - 368 36.5
Similar people 11.9 9.1 203 16.1 31.0 - 20.1 176
Safe tratfic 48 23.6 15.0 156 13.8 - 12.8 19.5
Landscape 238 326 226 14.5 44.8 - 25.9 234
Always lived here 23.8 14.0 19.6 242 13.8 - 19.6 19.2
Total nurgbae_ftc)f responses N=42 | N=178 || N=133 N=186 J| N=29 : | N=204 =364

Houston: Price, convenience, and neighborhood type were the most frequently cited reasons

followed by safety and landscape in the Houston study area. Out of the total number of 72

responses on abutting and non-abutting sections, 67% cited price as an important factor; 63%

cited convenience (an accessibility measure), and 76% cited neighborhood type. Fifty-seven

percent of the respondents thought that safety and landscape were important reasons, and

54% selected schools as deciding factors. Distance to work was cited 36% of the time by the

total sample of 72 respondents. Similar people as an indicator of cohesion was cited 25%

of the time by the 72 respondents.
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San Antonio: Again, price and convenience were the most frequently cited responses. Price
was cited 55% of the time, and convenience was cited 53% of the time. Similar people in
the neighborhood and safe traffic were cited only 17% and 20% of the time, respectively, by
the 303 respondents. Distance to work was cited 38% of the time in both abutting and non-

abutting sections individually.

Dallas: Convenience was cited the maximum number of times, 73% of the time out of total
of 93 respondents. Price range and neighborhood type were cited 47% and 46% of the time,
respectively. Choices of homes in the area was cited 17% of the time, and safe traffic was
cited only 12% of the time. Distance to work was cited 43% of the time overall. Similar

people was cited 19% of the time overall.

Cohesion-related attributes were cited more frequently on abutting elevated sections of
Lubbock, I-27 study area as reasons for locating at the address and more frequently on non-abutting
depressed sections than non-abutting elevated sections. The reverse situation was observed in the
Houston and Dallas study areas. No clear-cut pattern was evident from the San Antonio resident
responses.

On a combined study area basis, price was cited 55% of the time followed by convenience
cited 54% of the time. Neighborhood type was cited 40% of the time overall; safe traffic was cited

17% of the time; distance to work—36%; similar people—18%; schools—37%.

Main Advantages of Being at Present Location

Respondents were asked open-ended questions on the advantages of being at the present
location, and the distribution of responses is presented in Table 59. The responses are found to vary
significantly both by study area and by design sub-area. The percentages do not add up in Table 59

because of multiple responses.
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Table 59. Percentage Distribution of Residents’ Responses to the
Question “What Are the Main Advantages of Living in This Location?”

Response — Elevated Depres:;d At-Grade All Design
| L Y % Yo Sub-Are}gs Yo
‘ StudLAreaJl__:’Lubbock A NA A NA A NA A NA Total
Freeway Access 20.0 13.6 1.8 20.0 0.0 - 1.1 17.4 55.9 T
Proximity to work 20.0 13.6 17.6 17.1 0.0 - 15.6 15.8 14.7
Proximity to shopping 20.0 13.6 29 0.0 333 - 8.9 5.3 6.9
Proximity to schools 0.0 227 20.6 i1.4 0.0 - 15.6 15.8 15.7
Ncighborhood 0.0 227 29 29 0.0 - 2.2 10.5 6.9
Price 0.0 13.6 29 14.3 16.7 - 44 14.0 9.8
Near downtown 20.0 9.1 29 0.0 0.0 - 44 3.5 3.9
Convenient /central location 0.0 0.0 29 143 50.0 - 8.9 838 88
Dining 0.0 0.0 2.9 5.8 0.0 - 2.2 3.5 29
Safety 0.0 4.5 5.9 3.8 0.0 - 4.4 5.3 4.9
Prestige/beauty 0.0 0.0 5.9 5.8 50.0 - 1.1 35 6.9
Quiet/little traffic 200 4.5 8.8 5.8 16.7 - 1.1 5.3 7.8
Total number of responses N=5 N=22 N=34 —1;1.:3;- N=6 - N=45 | N=57 N=102
Study Areas 2: Houston — -
Freeway access 29.0 0.0 13.0 0.0 24.0 - 21.0 0.0 18.0
Proximity to work 12.0 50.0 8.0 0.0 19.0 - 13.0 10.0 13.0
Proximity to shopping 6.0 50.0 29.0 13.0 14.0 - 18.0 20.0 18.0
Proximity to schools 6.0 0.0 8.0 0.0 5.0 - 6.0 0.0 6.0
Property value 0.0 0.0 0.0 13.0 10.0 - 3.0 10.0 4.0
Convenient 24.0 0.0 21.0 38.0 33.0 - 26.0 30.0 26.0
Neighborhood 12.0 0.0 33.0 25.0 19.0 - 23.0 20.0 22.0
People 0.0 0.0 0.0 0.0 5.0 - 2.0 0.0 1.0
Price 0.0 0.0 4.0 13.0 5.0 - 3.0 10.0 4.0
Safety 6.0 50.0 4.0 13.0 5.0 - 5.0 20.0 7.0
Trees/landscape 6.0 50.0 4.0 38.0 14.0 - 8.0 40.0 13.0
Quiet/little traffic 12.0 0.0 4.0 13.0 0.0 - 5.0 10.0 6.0
Good schools 41.0 50.0 4.0 63.0 0.0 - 21.0 _2(3;0 26.0
Total number of Tesponses N=17 N=2 1\__1_?24 tN*S =21 ::.— N=62 | N=10 ij__i_ i
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Table 59. Percentage Distribution of Residents’ Responses to the
Question “What Are the Main Advantages of Living in This Location?” (continued)

T

Response Elevated Depressed At-Grade Al Design

| Y% Yo % Sub-Areas %
Study Area 3: San Antir‘:__irtL A L\I;A A NA A NA A NA Total
Freeway Access 214 18.7 242 233 0.0 - 22.9 203 20.8
Proximity to work 214 134 15.2 15.1 0.0 - 16.7 14.0 14.5
Proximity to shopping 14.3 14.9 15.2 6.9 0.0 - 14.6 121 126
Proximity to schools 28.6 23.1 6.1 19.2 0.0 - 12.5 217 20.0
Proximity to hospital/doctors 42.9 59 0.0 2.7 0.0 - 12.5 4.8 6.3
Convenient/ Central 429 35.1 273 27.4 0.0 - 313 324 322
Neighborhood 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0
People 7.1 10.5 15.2 10.9 0.0 - 12,5 10.6 10.9
Puice 7.1 3.7 1.1 6.9 0.0 - 10.4 438 59
Safety 7.1 10.5 3.0 12.3 0.0 - 4.2 111 938
Trees/landscape 0.0 10.5 0.0 0.0 0.0 - 0.0 6.8 5.5
Space 7.1 82 0.0 4.1 0.0 - 2.1 6.8 59
Quiet/little traffic 7.1 11.9 6.1 8.2 0.0 - 6.3 10.6 9.8
Bus line 21.4 8.9 152 13.7 0.0 - 16.7 10.6 11.8
Other 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0
Total number of responses N=14 N={34 N=33 N=73 I—T\I;I - N=48 _‘1_113207 N=255
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Table 59. Percentage Distribution of Residents’ Responses to the
Question “What Are the Main Advantages of Living in This Location?” (continued)

Response Elevated Depressed At-Grade All Design
Yo % Y Sub-Areas %
— N ]
Study Area 4: Dallas A _NA A NA A NA A NA Total
Freeway Access 25.0 333 12.9 3.7 0.0 - 13.9 53 8.6
Proximity to work 0.0 0.0 16.1 18.5 0.0 - 13.9 17.5 16.1
Proximity to shopping 25.0 333 9.7 1Ll 0.0 - 1.1 12.3 1.8
Proximity to schools 25.0 333 387 111 0.0 - 36.1 12.3 215
Neighborhood 0.0 333 29.0 204 0.0 - 27.8 211 237
Price 0.0 0.0 16.1 93 0.0 - 13.9 8.8 10.8
Near downtown 0.0 0.0 l6.1 16.7 100.0 - 16.7 15.8 l16.1
Convenient/central location 25.0 66.7 19.4 18.5 0.0 - 19.4 211 204
Dinir o 0.0 6.5 03 0.0 - 5.0 8.8 7.5
Safety 25.0 0.0 19.4 16.7 0.0 - 19.4 15.8 17.2
Prestige/beauty 0.0 0.0 22.6 29.6 100.0 - 222 28.1 258
Quiet/little traffic 0.0 0.0 19.4 37 100.0 - 19.4 35 9.7
e, P — — ]
l Total number of responses N=4 | WN=3 N=31 | N=54 || N=1 - =36 i N=57 N=93
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Table 59. Percentage Distribution of Residents’ Responses to the
Question “What Are the Main Advantages of Living in This Location?” (continued)

Response Elevatedm Depressed At-Grade All Design
‘V;_______ I % Sub-Areas %

| All Study Areas A NA A NA A NA A NA Total
==

Freeway Access 25.0 18.0 15.6 14.9 17.2 - 17.8 16.4 16.9
Proximity to work 15.0 13.7 14.8 16.1 13.8 - 14.7 149 14.8
Proximity to shopping 12.5 15.5 13.1 7.1 17.2 - # 13.6 1.3 12.1
Proximity to schools 15.0 229 18.9 14.3 3.5 - 15.7 18.5 17.5
Proximity to hospital/doctors 15.0 49 0.0 1.2 0.0 - 31 3.0 3.1
Convenient/ Central 275 317 22.1 279 379 - 257 29.8 283
Neighborhood 5.0 0.0 6.6 1.2 13.8 - 7.3 0.6 3.1
People 5.0 12.4 12.3 11.9 3.5 - 94 122 1.2
Price 25 4.9 9.0 9.5 6.9 - 7.3 7.3 7.3
Safety 7.5 9.9 82 125 3.5 - 73 113 9.8
Trees/landscape 25 9.3 82 12.5 24.1 - 94 10.9 104
Space 25 6.8 0.0 1.8 0.0 - 0.5 43 29
QuicUlittle traffic 10.0 9.9 7.4 5.4 3.5 - 7.3 7.6 7.5
Bus line 7.5 7.5 4.1 59 0.0 - 42 6.7 58
Other 17.5 0.6 4.9 29 0.0 - 6.8 1.8 37
Total number of responses N=40 }:N=161 N=122 | N=168 || N=29 - N=191 N=329 N=520

In Study Area 1 (Lubbock), proximity to work and schools were cited 16% of the time out

of the combined 102 responses on all design sub-areas combined. This was followed by freeway

access cited 15% of the time. In Study Area 2 (Houston), convenience and good schools were cited

most often as advantages of the location (26% of the time out of the 72 respondents overall).

Neighborhood type was cited 22% of the time as an advantage of the location. Similar people,

property values, price, proximity to schools, and safety were cited the least number of times (less

than 7% of the time). In Study Area 3 (San Antonio), 32% of the overall sample of 255 respondents

cited convenience/central location as an important attribute of the location, and 21% cited freeway

access. In Study Area 4 (Dallas), prestige/beauty of the neighborhood was cited as an advantage of
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the study area by 26% of 93 respondents. Neighborhood was also cited by 24% of the respondents
on all design sub-areas combined. This was followed by proximity to schools (22% of the time) and
convenient location (20% of the time). Less than 10% of the respondents cited safety and freeway
access as advantages of the location. The surveys for all study areas combined indicate that
convenience was the most often cited advantage (28% of the time). Neighborhood, proximity to

hospitals, and spaciousness were cited the least number of times as an attribute of the location (less

than 4% of the time).

Main Disadvantages of Being at Present Location

Residents were once again asked open-ended questions on the disadvantages of residing in

the present location, and the distribution of coded responses is presented in Table 60.

Lubpock: Out of a total of 102 respondents, 20% responded that neighborhood/upkeep was
a disadvantage of the location. Sixteen percent of the respondents selected traffic level as
a negative attribute of the area, and 12% selected noise levels. Less than 5% of the
respondents thought that proximity to the freeway, pollution, distance to work/schools, and

lack of safety were the main disadvantages.

Houston: Some of the negative attributes cited most frequently in the Houston study area
include noise levels and traffic/speed levels followed by proximity to the freeway. Noise
levels were cited 28% of the time overall, while traffic was cited 24% of the time. The next

most frequently cited disadvantage was proximity to the freeway, reported 13% of the time.

San Antonio: Twenty-four percent of the overall number of respondents in San Antonio
cited the amount of traffic as a disadvantage of the study area. Sixteen percent mentioned
noise levels and type of people in the neighborhood as other disadvantages. Pollution,

upkeep, decrease in the property values, and price were mentioned less than 3% of the time.
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Table 60. Percentage Distribution of Residents’ Responses to the Question “What Are

the Main Disadvantages of Living in This Location?” by Design Sub-Area

e —
Response Elevated Depressed At-Grade All Design
— Y% Yo ‘}J’;: Sub-Aresas %
Study Area 1: Lubbock A NA A NA A NA A ‘l\_lé Total
Noise 20.0 9.1 17.6 6.1 16.7 - 17.8 7.0 11.8
Pollution 20.0 0.0 2.9 0.0 333 - 8.9 0.0 39
Lack of stores 20.0 13.6 88 3.0 0.0 - 89 7.0 7.8
Amount of traffic ;00 13.6 17.6 9.1 50.0 - 20.0 10.5 15.7
Unsafe 0.0 4.5 29 3.0 0.0 - 22 3.5 29
Proximity to freeway 0.0 0.0 29 0.0 0.6 - 2.2 0.0 1.0
Neighborhood/Upkeep 80.0 9.1 235 18.2 0.0 - 26.7 14.0 19.6
Distance to work/education 0.0 9.1 0.0 3.0 0.0 - 0.0 53 29
Customer influen.s 0.0 .5 0.0 0.0 v.0 - 0.0 1.8 1.0
Crime 0.0 13.6 59 15.2 0.0 - 44 14.0 9.8
Total number of responses =5 N=22 N=34 | N=35 N= - N=45 N=57 | N=102
Study Area 2: Houston | e . -
Noise 29.0 0.0 42.0 r-‘.-l;&() 10.0 - 270 300 28.0
Pollution 12.0 0.0 8.0 13.0 5.0 - 8.0 10.0 8.0
Speed/traffic 12.0 0.0 33.0 63.0 10.0 - 19.0 500 240
Unsafe 6.0 0.0 80 0.0 5.0 - 6.0 0.0 6.0
Proximity to freeway 6.0 0.0 21.0 13.0 10.0 - 13.0 10.0 13.0
People 12.0 0.0 4.0 0.0 0.0 - 5.0 0.0 4.0
Upkeep 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0
Price 6.0 0.0 0.0 6.0 5.0 - 3.0 0.0 3.0
Taxes 0.0 0.0 0.0 0.0 10.0 - 3.0 0.0 3.0
Decreased property value | 6.0 0.0 4.0 0.0 14.0 - 8.0 0.0 7.0
Poor schools l; 0.0 0.0 0.0 _,..(.}.9. 14.0 - 5 .0_....,._ W_S) 4.0
Total number of responses irN=1 74;?2 N=24 N= N=21 - N=62 _T\I-:IO N=72
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Table 60. Percentage Distribution of Residents’ Responses to the Question “What Are
the Main Disadvantages of Living in This Location?” by Design Sub-Area (continued)

Response Elevated Depressed At-Grade All Design
- - % % %o Sub-Areas %
Studyﬁg 3: San Antonio A NA A JN‘_é__ ___A NA A NA Total
Noise 15.4 8.3 34.5 212 100.0 - 302 12.4 16.2
Pollution 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0
Lack of stores 15.4 11.0 35 17.3 0.0 - 6.9 13.0 11.8
Amount of traffic 7.7 26.6 17.2 26.9 0.0 - 13.9 26.0 24.0
Unsafe 30.8 7.3 10.3 58 0.0 - 163 6.8 8.8
Proximity to freeway 154 1.8 10.3 0.0 0.0 - 11.6 1.2 34
People 308 12.8 6.9 23.1 0.0 - 13.9 16.2 157
Upkeep 0.0 0.9 10.3 39 0.0 - 6.9 1.9 29
Price 0.0 28 0.0 0.0 0.0 - 0.0 1.9 1.5
Crime 154 2.8 10.3 9.6 0.0 - 11.6 4.9 6.4
Decreased property value 0.0 1.8 0.0 39 0.0 - 0.0 2.5 1.9
Total number of responses N=13 N=109 || N=29 -N:SZ =1 - N=43 | N=161 N=204
e — e = e —
Study Area 4: Dallas [— . _ — - — ]
Noise 250 333 387 13.0 0.0 - 36.1 14.0 22.6
Pollution 25.0 0.0 I6.1 7.4 0.0 - 16.7 7.0 10.8
Speed 50.0 333 6.5 5.6 0.0 - IL1 7.0 8.6
Amount of traffic 75.0 100.0 355 37.0 0.0 - 389 40.4 39.8
Unsafe 25.0 333 9.7 7.4 100.0 - 13.9 88 10.8
Proximity to freeway 25.0 0.0 16.1 148 0.0 - 16.7 14.0 15.1
Neighborhood/Upkeep 0.0 0.0 32 16.7 0.0 - 2.8 15.8 10.8
Taxes 0.0 0.0 9.7 7.4 0.0 - 8.3 7.0 7.5
Commercial influence 0.0 0.0 3.2 14.8 0.0 - 28 14.0 9.7
Crime 0.0 0.0 6.5 5.6 0.0 - 5.6 53 5.4
R | W—— A | E—— I b
Total number of responses ﬁ:4 =3 =31 N=54 =] | =36 T N=57 __=N:-93 ]
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Table 60. Percentage Distribution of Residents’ Responses to the Question “What Are
the Main Disadvantages of Living in This Location?” by Design Sub-Area (continued)

Response Elevated Depressed At-Grade All Design
% L % Yo Sub-Areas %

All Study Areas A ___{NA A NA A NA A NA Total
Noise 23.1 838 322 15.7 13.8 - 27.4 12.4 18.3
Pollution 10.3 0.0 6.8 34 10.3 - 8.1 1.8 4.3
Lack of stores 7.7 11.0 34 6.8 0.0 - 3.8 88 6.8

L Speed/ traffic 205 26.5 27.1 30.6 17.2 - 24.2 28.6 26.9

J Unsafe 15.4 7.4 7.6 54 6.9 - 9.1 6.4 7.5

| Proximity to freeway 10.3 15 1.9 6.1 69 | - 10.8 3.9 6.6
People 25.6 11.8 10.2 84 | 00 - 1.8 15.2 13.9
Neighborhood/Upkeep 0.0 0.7 ‘1 2.5 1.4 0.0 - 1.6 1.1 1.3
Price 2.6 2.2 2.3 2.7 10.3 - 38 2.5 29
Crime 3.1 4.4 5.9 8.8 0.0 - 4.8 6.7 3.9
Decreased property value 2.6 1.5 0.9 1.4 10.3 - 27 1.4 1.9
Total number (;f'm responses N=39 | N=136 N=118 | N= l??m —T:'I:.’;.S) - ! N=i86 | N=283 J=469

Dallas: In the Dallas study area, the most frequently mentioned disadvantage was amount
of traffic which was cited by approximately 40% of the total number of respondents. Noise
levels were mentioned by 23% and proximity to the freeway by 15% of the respondents.
Neighborhood upkeep, lack of safety, and pollution levels were each cited by 11% of the

respondents.
The survey results for the combined study area show that the most frequently cited disadvantages

were amount of traffic followed by noise levels. “Type of people’ was only cited as a disadvantage

in the Houston and San Antonio study areas.
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Extent Area has Changed While at Present Location

Abutting and non-abutting residents in all study areas were asked to indicate the extent to
which the area had changed while living in the location. The information presented in Table 61, if
related back to the description of the location and reasons for locating at present address given by
the respondents, can also provide an indication of the impact of changes in the neighborhood quality
and cohesion.

Substantial differences are found in the opinions across study areas. As mentioned earlier,
chi-square tests from the contingency tables are conducted for each study area separately and for all
study sections combined to assess whether the differences in the frequency distribution of responses
for the different design sub-areas are statistically significant, i.e., to assess if there is any association
between grade level differences and opinions. There is no evidence of any correlation between the
responses and grade type for any study area, and the pattern of responses is the same regardless of
grade level as suggested by chi-square statistics and Fisher’s test statistics. This suggests that there
is no statistically significant relation between opinions of the respondents and the grade level near
which they reside; and these variables are therefore independent. Furthermore, on both abutting and
non-abutting sections, the single response category that was most frequently checked was ‘no-
change,’ suggesting that a large number of respondents on all study areas believed that there was no
change in the area. The difference in the responses were also tested by distance zone, i.e., abutting
versus non-abutting. Evidence of a statistically significant relation is found between distance zone
and opinions of respondents in the case of the Houston and San Antonio study areas as well as for

all study areas combined.

Lubbock: Thirty-nine percent of all the respondents believed that there had been no change
in the area. Twenty percent were of the opinion that the area had improved some and 1%
believed that it had improved greatly. On the other hand, 17% thought that there had been
a decline in the neighborhood, and another 24% thought that the area had declined greatly.
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Table 61. Percentage Distribution of Residents’ Responses to the Question
“Extent Area Has Changed While Living at the Present Location”

Respense Elevated Depressed At-Grade All Design SubwAre;s (%)
(%) (%) (%) (%)
— —

; Study Area 1: Lubbock A NA —E-.é NA A NA A NA Total
Improved greatly 0.0 4.3 0.0 0.0 0.0 - 0.0 1.8 1.0
Improved a good bit 0.0 4.3 8.8 3.0 0.0 - 6.7 3.8 5.0
Improved little 0.0 13.0 14.7 15.2 333 - 15.6 14.3 14.9
No change 40.0 43.5 324 42.4 333 - 333 429 38.6
Declined litile 20.0 13.0 00 [2.1 0.0 - 22 12.5 7.9
Declined a good bit 0.0 8.7 5.9 9.1 333 - 8.9 8.9 89
Declined greatly 40.0 13.0 382 182 0.0 - 333 16.1 238
No response N=( N=0 N= N=0 N=0 - N=0 N=0 N=0
Total number of responses ”_—;\I=5 N=:?;¥ 1 N=34 | N=33 =6 - N=45 | N=36 N=10!
{Abutting) Chi-square Statistic ¥ (10)'' = 18.2 p=.05; {Non-Abutting) Chi-square ¥ ? (6) =1.78 p=939,

Fisher’s Exact test (2-tail) p =106 Not significant ; Fisher’s Exact test p=.99  Not significant
{(Abutting vs. Non-Abutting) x {6)=8.36 p=21 Fisher’s statistic=19 Not significant -

Study Area 2: Houstogﬁ - N : — I
Improved greatly 6.0 0.0 4.0 0.0 0.0 - | 3.0 0.0 3.0
Improved a good bit 6.0 0.0 | 0.0 0.0 20.0 - 8.0 0.0 7.0
Improved little 6.0 50.0 17.0 63.0 15.0 - 13.0 60.0 20.0

No change 53.0 50.0 43.0 25.0 60.0 - 520 30.0 49.0
Declined little 290 0.0 22.0 0.0 5.0 - 18.0 0.0 16.0
Declined a good bit 0.0 0.0 4.0 0.0 0.0 - 20 10.0 30 L
Declined greatly 0.0 0.0 9.0 0.0 0.0 - 3.0 0.0 3.0

No response - N=0 N=0 =1 N=0 N=1 - N=2 N=0 N=2

Total number of responses - N=17 N=2 N=23 N=§ N=20 - L[_Niéo N=10 N=70

{Abutting) Chi-square Statistic ¥ * (12) =16.03 p=.19; (I\Ion-a_b;tt;:g)mChi-square m) =63 ';)‘4.732

Fisher’s Exact Test (2-tail) p=.15 Not significant; Fisher’s Exact Test p=1.00 Not significant

{Abutting vs. Non-Abutting) x°(6)= 15.58 p=.016 Fisher’s statistic=.02 Significant

" The figures in parentheses are degrees of freedom.

243



Table 61. Percentage Distribution of Residents’ Responses to the Question
“Extent Area Has Changed While Living at the Present Location” (continued)

Response Elevated Depressed At-Grade All Design Sub-Areas
(%) (%) (%) ()
Study Area 3: San Ant. | A NA A =.-§A A NA A NA Total
Improved greatly 6.3 94 11.9 6.7 0.0 - 10.2 8.9 8.7
Improved a good bit 12.5 7.9 4.8 7.9 0.0 - 6.8 7.9 7.7
Improved little 25.0 19.6 11.9 | 236 | 1000 - 16.9 212 20.3
No change 18.8 43.5 333 371 0.0 - 28.8 40.9 38.5
Declined little 6.3 12.3 11.9 6.7 0.0 - 10.2 10.1 10.1
Declined a good bit 12.5 29 11.9 10.1 0.0 - 1.9 5.7 6.9
Declined greatly 18.8 44 14.3 7.9 0.0 - 15.3 5.7 7.7
No response N=0 N=13 N=2 N=2 N=0 - N=2 N=15 N=17
TotaT number of re;-r;onses N=16 I:ZI 38 || N=42 | N=89 || N=l |- N=59 | N=227 N==2?3?
(Abutting) Chi-square Statistic x* (12)"* = 8.92 p=.71; (Non-Abutting) Chi-square ¥ (6) =9.17 p=.164,
Fisher’s Exact Test (2-tail) p =705 Not significant; Not significant
(Abutting vs. Non-Abutting) x 2 (6)=135.36 p=~;m_Q__9l Fisher’s statistic=.001 Significant -
Study Area 4; Dallas . e
Improved greatly 0.0 0.0 10.7 7.8 0.0 - 9.1 7.5 8.1
Improved a good bit 25.0 0.0 143 13.7 0.0 - 152 13.2 14.0
Improved little 0.0 00 | 250 | 353 0.0 - 212 34.0 29.1
No change 25.0 50.0 321 27.5 | 100.0 - 333 28.3 30.2
Declined little 25.0 0.0 143 39 0.0 - 15.2 38 8.1
Declined a good bit 25.0 50.0 3.6 5.9 0.0 - 6.1 7.5 7.0
Declinic; greatly _ 0.0 0.0 OL 59 0.0 | - E)-_OL 5.7 3.5
No response =() N=} N= N=3 NQOT - N=3 N=4 N=7
Total number of responses N=4 N=2 N=28 NiSI N=1 L - N=33 N:—EB N=86
| {Abutting) Chi-:s;uare Stat;:ﬁc x 2 (10)=6.8 p=.75; (Non-abutting) (;}:i-square x2(6) =6.64ﬂ p=236;
Fisher’s Exact Test (2-tail) p =.59 Not significant; Fisher’s Exact Test p=.35 Not significant;

(Abutting vs. Non-Abutting) x 2(6)=11.4 p=076 Fisher’s statistic=.08 Not significant

12 The figures in parentheses are degrees of freedom.
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Table 61. Percentage Distribution of Residents’ Responses to the Question

“Extent Area Has Changed While Living at the Present Location” (continued)

Response - Elevated Dep;;ssed At-Grade All Design Sub-Areas
(%) (%) (%) (%)
All Study Areas A l NA A NA A NA|l A I_\I__é____w Total
Improved greatly 4.8 8.5 7.1 5.6 0.0 - B 5.6 6.9 6.5 !
Improved a good bit 9.5 73 7.1 8.4 14.3 - 8.6 7.9 8.1
Improved little 119 18.8 16.5 274 | 214 - 16.2 233 20.7
No change 35.7 43.6 347 34.6 53.6 - 37.6 38.9 38.5
Declined little 19.1 12.1 11.0 6.7 36 - 11.7 9.3 10.2
Declined a good bit 7.1 4.2 7.1 8.9 7.1 - 7.1 6.7 6.8
Declined greatly 11.9 5.5 16.5 84 0.0 - 13.2 6.9 92
No response N=0 N=13 =6 N=7 N=1 - N=7 N=20 N=27
Total number of N=42 | N=1651 N=127 { N=179 || N=28 | - N=19 { N=344 | N=541
responses 7 |

(Abutting) Chi~square Statistic x*(12)=152 p=.234;
Fisher’s Exact Test (2-tail) p =22 Not significant ;
(Abutting vs. Non-Abutting) x* (6)= 60.14 p=.001

(Non-Abutting) Chi-square x * (6) =12.3 p=.056

Not significant
Significant

Houston: The percentage who thought that there was no change in the study area ranged

from 52% on abutting sections to 30% on non-abutting sections. Twenty-four percent on

abutting sections and 60% on non-abutting sections believed that there had some

improvement in the study area. While 3% of'the abutting respondents felt that there had been

a great improvement, another 3% felt that there had been a great decline in the neighborhood.

No one on non-abutting sections believed this to be the case. Furthermore, 20% on abutting

sections and 10% on non-abutting sections thought that there had been some decline in the

study area.

San Antonio: Twenty-nine percent on abutting sections and 41% on non-abutting sections

felt that there was no change in the study area. Almost 10% on abutting sections and 9% on

non-abutting sections thought that there had been a great improvement in the study area. The
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percentage who thought there had been some improvement ranged from 24% on abutting
sections to 29% on non-abutting sections. The percentage who thought there had been some
decline in their neighborhood ranged from 22% on abutting sections to 17% on non-abutting
sections. Another 15% on abutting sections and 6% on non-abutting sections thought that
there had been a great decline. Overall, approximately 37% believed that there was an
improvement in the area; 25% thought there had been some decline, while the remaining

39% thought there had been no change at all.

Dallas: Overall, about 51% believed that there had been some improvement in the Dallas
study area. Of these, almost 8% thought that there had been a great improvement. Nineteen
percent were of the opinion that there had been some decline in the area, and another 30%

thought there had been no change.

[t is only in the case of the Dallas study area that we find the largest percentage of respondents who
felt that there had been some improvement in the study area as opposed to those who felt there had
been a decline and those who felt there had been no change. Relating this to the information
provided in Table 57, it could be perceived as evidence of an improvement in neighborhood quality
and cohesion in the case of the Dallas study area. In the case of Lubbock, there is evidence that a
greater percentage felt there had been a decline. This suggests a decline in neighborhood quality in
the case of the Lubbock study area. Further, in the case of San Antonio and Houston, the percentage
who felt there had been no change is the largest. For all study areas combined, almost 39% felt there
had been no change; 35% believed there had been some improvement, and 26% thought there had

been some decline.

Extent Area has Changed Since Completion of Study Freeway

The residents were once again asked to respond to the question “How do you think the area
has changed since completion of the freeway?” This question is designed to measure the effect of
construction activity on the variables that might refer to neighborhood quality, cohesion, and

accessibility (as indicated in Tables 57 and 58).
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For all study areas, chi-square tests are reported along with their modified probabilities as
indicated by the Fisher’s statistics (wherever appropriate). These help to assess the strength of the
relationship between grade level and opinions. Once again, the tests were rejected for all abutting
sections in all study areas as well as for the combined study area category. This suggests that
statistically, the responses by design sub-area are not significant. This result fortifies the evidence
obtained from Table 61 and reinforces the conclusions that freeway elevation does not affect the
response pattern. Some evidence of a correlation was found for non-abutting sections in the
Lubbock and San Antonio study areas. Furthermore, tests conducted for differences in responses
from abutting and non-abutting sections showed that there was no correlation between distance zone
and opinions in most situations (San Antonio is the exception as can be seen from the results
presented in Table 62).

In the Lubbock study area, approximately 48% report no change in the area since completion
of the I-27 construction. Twenty-two percent thought there was an improvement, of which 3%
believed there was a great improvement. Another 30% believed there was some decline in the area,
out of which almost 14% thought there was a great decline. This suggests that the construction
activity may have impacted neighborhood quality negatively by contributing to increased traffic and
noise levels. While we may be led to believe that accessibility may also have been impacted, the
results from Table 56 suggest that the impact is positive.

Almost 33% of the total number of respondents in the Houston study area report no change,
while only 13% felt there was some improvement. Another 53% felt that there was a decline in the
neighborhood since construction of Beltway 8. A number of respondents were observed to have
reported high traffic levels as a negative attribute and disadvantage of the Houston study area in
Table 57 and Table 60. Construction activity may have contributed to increased traffic within the

residential areas of the study section and, therefore, led to some decline in neighborhood quality.
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Table 62. Percentage Distribution of Residents’ Responses to the Question
“Extent Area Has Changed Since Completion of Study Freeway”

Response Elevated Depressed At-Grade A.I—I-_Design Sub-Areas
(“a) (%) (%) (%)

Study Area 1: Lubbock || A NA A NA A NA A NA Total
Improved greatly 0.0 9.5 2.9 0.0 0.0 - 22 3.8 3.0
Improved a good bit 0.0 9.5 3.8 29 0.0 - 6.7 5.7 6.1
Improved little 0.0 14.3 14.7 11.8 16.7 - 133 132 133
No change 40.0 47.6 26.5 67.6 66.7 - 33.3 60.3 47.9
Declined little 0.0 0.0 11.8 8.8 16.7 - 1.1 57 82
Declined a good bit 20.0 14.3 8.8 0.0 0.0 - 8.9 5.7 7.1
Declined greatly :10_(2 ii_’rL—.-—__%(si iﬁ_ 0.0 |- | 244 57 143
No response N=0 N=1 1 N=0 N=1 0.0 - N=0 N=2 N=2
Total number of responses N=5 | N=21 L N=34 | N=34 || N=6 - )| N=45 | N=53 %98
{(Abutting) Chi-square Statistic 3’ (12) =8.6 p=.738 {Non-Abutting) Chi-square ¥ * (6) =12.2 p=.058

Fisher’s Exact Test (2-tail) p=.76  Not significant Fisher’s Exact Test p =046 Significant (95% confidence)
(Abutting vs. Non-abutting) x* (6)=10.2 p=.118 Fisher’ s Exact Test =.094 _ Not significant

Study Area 2: Houston o
[mproved greatly 0.0 0.0 0.0 0.0 (3'.03-T - 0.0 0.0 0.0
Improved a good bit 0.0 0.0 | 5.0 13.0 0.0 - 4.0 11.0 4.7
Improved little 8.0 0.0 9.0 13.0 5.0 - 7.0 11.0 7.9
No change 38.0 | 100.0 27.0 13.0 42.0 - 35.0 220 333
Declined little 46.0 0.0 36.0 50.0 42.0 - 41.0 44.0 41.0
Declined a good bit 8.0 0.0 9.0 13.0 0.0 - 6.0 11.0 6.3
Declined greatly 0.0 L___0_(;)“ 14.0 0.0 L 5.0 - 7.0 0.0 6.3
No response N=4 N=1 N=2 —;1-:7 N=2 - N=8 N=1 N=9
Total number of responses N':l; N=1 N=22 N=8 | N=19 - ) N=54 | N=9 N=63
(Abutting) Chi-square Statistic  * (1o>={%4—;;=.345 (Non-abutting) Chi-square x % (4) =3.95 p =4 154
Fisher’s Exact Test (2-tail) p =. 914 Not significant Fisher’s Exact Test=.556 Not significant

(Abutting vs. No-abutting) x *(5)=2.48 p=78 Fisher’s Exact Test=.566 Not significant
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Table 62. Percentage Distribution of Residents’ Responses to the Question
“Extent Area Has Changed Since Completion of Study Freeway” (continued)

” Response Elevated Depressed At-Grade All Design Sub-Areas
(%) (%) (%) (“0)
Study Area 3: San A NA A NA A NA A NA Total
Antonio .
Improved greatly 6.3 18.1 17.1 7.2 100.0 | - 154 13.8 14.1
Improved a good bit 6.3 14.9 11.4 13.3 0.0 - 9.6 14.3 134
Improved little 25.0 142 8.6 253 0.0 - 13.5 18.6 17.6
No change 12.5 36.2 343 49.4 0.0 - 26.9 414 38.6
Declined little 18.8 8.7 29 24 0.0 - 7.7 6.2 6.5
Declined a good bit [8.8 4.7 5.7 0.0 0.0 - 9.6 2.9 42
Declined greatly 12.5 32 20.0 24 0.0 - 17.3 2.9 5.7
No response N=0 N=24 N=9 N=8 N=0 - N=9 | N=32 N=41
Total number of responses Jf N=16 | N=127 j| N=35 | N=83 N=1 - N=52 I:J:; 10 | N=262
{Abutting) Chi-square Statistic x*(12) =16.8 p=.157 (Non-Abutting) Chi-square 3 * (6) =17.04 p=.009
Fisher’s Exact Test (2-tail) p =.088  Not significant Fisher’s Exact Test p =.001 Significant
(Abutting vs. Non-abutting) x (6)=33.53 p=.001 Fishers’ Exact Test=.0001 Significant
Study Area 4: Dallas _
Improved greatly 0.0 0.0 6.7 44 0.0 - 59 4.2 4.9
Improved a good bit 333 0.0 6.7 11.1 0.0 - 8.8 10.4 9.8
Improved little 0.0 0.0 20.0 11.1 0.0 - 17.6 104 13.4
No change 0.0 66.7 26.7 35.6 100.0 - 26.5 37.5 329
Declined little 333 0.0 20.0 222 0.0 - 20.6 20.8 20.7
Declined a good bit 333 333 13.3 6.7 0.0 - 14.7 8.3 11.0 f
Declined greatly 0.0 0.0 6.7 8.9 0.0 | 59 83 7.3 ]
No response - N=1{ N=0 N=1 N=9 N=0 - .’er _N_iﬁ_? N=11
Total number of responses N=3 N:_’:_"_ N=30 ;1:45 N=1 - N=34 I\;S N=82
(Abutting) Chi-square Statistic * (12)=7.8 p“-—-‘.SOﬁ-_ {(Non-abutting) Chi-square ¥ * (6) =4.86 p=.56
Fisher’s Exact Test (2-tail) p =.68 Not significant Fisher’s Exact Test =.54  Not significant
(Abutting vs. Non-abutting) x %(6) =2.58 p=.859; Fisher’s Exact Test=857 Not signiﬁcant

249



Table 62. Percentage Distribution of Residents’ Responses to the Question
“Extent Area Has Changed Since Completion of Study Freeway”( continued)

mm—

Response Elevated”— Depressed At-Grade All Design Sub-Ar:;s
(%) (7o) (%) (%)
All Study Areas A NA A NA A NA A NA Total
Improved greatly 2.7 16.5 7.4 4.8 3.7 - 59 10.3 8.7
Improved a good bit 5.4 13.8 8.3 10.7 3.7 - 7.0 12.2 10.3
Improved little 13.5 13.8 13.2 185 7.4 - 12.4 16.3 14.9
No change 243 38.8 289 47.6 48.2 - 30.8 43.4 36.8
Declined little 270 7.2 15.7 11.3 333 - 205 9.4 13.5
Declined a good bit 16.2 6.6 9.1 24 0.0 - 9.2 44 6.1
Declined greatly 10.8 33 17.4 4.8 3.7 ] 14.1 4.1 7.7
r— ] 1 ¥ , B
I No response i N=5 | N=26 || N=12 | N=18 | N=2 - N=19 N=44 | N=03
Total number of responses .E.:}? N=152 1 N=121 | N=168 || N=27 —:_LN=185 N=320 | N=505

(Abutting) Chi-square Statistic x* (12) =18.12 p=.112; (Non-Abufting) Chi-square ¥ (6) =.005 Significant
Fisher’s Exact test= .13 Not significant;
(Abutting vs. Non-abutting) _x? (6)=41.99 p=001 _Significant
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In the case of San Antonio, 39% of the 262 respondents report no change. Forty-five percent
believed there had been some improvement, and 16% believed that there had been a decline. Almost
14% of the 45% believed that there had been great improvement in their neighborhoods due to the
construction activity.

Thirty-three percent of the 82 respondents overall in the Dallas Central Expressway study
area believed that there was no change. Almost 28% felt there had been some improvement, and
39% felt there was a decline in the neighborhood. As inthe case of Houston, construction on Central
Expressway may have forced a lot of traffic into the residential areas, leading to the increased traffic
and noise within the residential areas as indicated in Tables 58 and 60.

The combined results show that a large majority, almost 39% overall, believe there was no
change on their neighborhoods since completion of the study freeways. Thirty-four percent believed
there was an improvement, and 27% believed that there was a decline in their areas. Of the 27%,
almost 8% felt that there was great decline in the neighborhood. Out of the 34%, approximately 9%
felt that there was a great improvement. Figures 25-29 present the overall results for all study areas

individually as well for all study areas combined.

EFFECTS ON SURVEYED RESIDENTS

In this section, the goal is to assess the impacts of the grade level differences in freeway
construction on residents. Respondents in all study sections were asked a series of questions on
some aspects of freeway design and the construction of the freeway itself. More specifically, the
residents in all study areas were asked whether they thought the construction of the freeway was
necessary, opinions on the grade level of the freeway immediately adjacent to their residence, what
grade level of freeway they preferred, and changes experienced since the construction of the freeway.
As in the previous sections, statistical tests based on contingency tables are conducted whenever

appropriate.
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Necessity of Construction of Study Freeway

Respondents were asked their opinions on the necessity of highway construction, and the
results are shown in Tables 63 and 64 for abutting and non-abutting residents, respectively. Asin
the case of the business surveys, regardless of design sub-area there appears to be a general
consensus in the responses from residents from all study areas. Increased traffic levels occurring due
to growth in the cities was often cited as the main reason why residents though that construction of
the study freeways was required. Many residents in the Houston study area also agreed that
construction was necessary; however, many commented that construction should have been
undertaken further out on Beltway 8 or on Highway 6. Respondents also mentioned that improved
highways implied better tratfic flow, less congestion, improved access, and safety.

The statistical tests of independence between opinions and grade level using standard chi-
square and exact tests from two-way contingency tables could be rejected for any study area (except
for non-avutting sections in the San Antonio study area). Furthermore, the results from a meta
analysis of all the four study areas using the CMH statistic showed no evidence of any correlation
between grade level differences in opinion. The CMH statistic of general association with six
degrees of freedom is equal to 4.12 with a probability p = .661 for abutting residents. This implies
that the null hypothesis of independence of responses from the different grade levels cannot be
rejected for abutting residents. This also confirms the idea that while respondents in all study areas
believed that construction was required, no statistically significant differences were found between

the responses of abutting residents from the different design sub-areas.
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Table 63. Percentage Distribution of Responses of Abutting Residents to the Question “Was Construction Necessary?”

Response Elevated Depressed At-Grade All Design Sub-Areas
% % % %
h Study Area 1 2 3 4 All 1 2 3 4 All 1 2 3 4 All 1 2 3 4 All
Study Study Study Study
Areas Areas Areas Areas
Yes 800 | 65.0 | 571 | 750 65.0 438 | 780 | 571 933 66.1 1000 | 76.0 | 100.0 | 1000 82.8 558 740 | 5791 914 68.5
No 200 1 120§ 63 0.0 10.0 313 170 | 4.8 33 13.4 0.0 14.0 0.0 0.0 10.3 256 15.0 53 29 12.2
Maybe 0.0 180 { 00 | 250 10.0 12.5 4.0 14.3 3.3 95 0.0 5.0 0.0 0.0 35 93 8.0 1051 5.7 8.7
l Not sure 0.0 60 | 3131 00 15.0 12.5 0.0 | 238 0.0 11.0 0.0 5.0 0.0 0.0 35 9.3 30 263 1 00 10.7
\Io response “ 0 2 0 2 pa 1 2 i 6 0 d 0 0 0 2 1 4 i 8
Total 17 14 4 40 32 23 42 30 127 6 21 1 8 29 43 61 57 35 196
responses
Study Area I (Lubbock): x* Chi-square Statistic (6 degrees of freedom) = 8.21 p=.223, Fisher’s Exact Test (2 tail) =341 Not significant;
Study Area 2 (Houston), x* Chi-square Statistic (6 degrees of freedom)=4.3  p =636, Fisher’s Exact Test (2 tail) = .64 Not significant;

Study Area 3 (San Antonio):

Study Arca 4 (Dallas):
All Study Areas:

Cochran-Mantel-Haensze! Statistic (6 degrees of freedom) =4.12 p= 661 (Hypothesis of general association)

Fisher’s Exact Test (2 tail) =.680

y* Chi-square Statistic (6 degrees of freedom) = 3.46 p =.750, Fisher's Exact Test (2 tail)= .64
%2 Chi-square Statistic (4 degrees of freedom) =3.26 p= 515, Fisher’s Exact Test (2 tail) =380
y* Chi-square Statistic (6 degrees of freedom) =4.63 p = 592,

Not significant;
Not significant;
Not significant;
Not significant.
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Table 64. Percentage Distribution of Responses of Non-Abutting Residents to the Question “Was Construction Necessary?”

Response Elevated Depressed All Design Sub-Areas All Design Sub-Areas
%o Y% (Non-abutting) {Abutting and Non-abutting Total)
%o Yo
I Study Area 1 2 3 4 All 1 z 3 4 Al 1 2 3 4 All 1 2 3 4 Al
Study Study Study Study
Areas Areas Areas Areas
Yes 68.2 | 50.0 | 822 | 100.0 804 64.5 | 500 | 652 | 962 733 65.5 500 | 75.7 | 964 76.8 614 | 704 723 | 944 734
No 9.1 0.0 2.1 0.0 2.9 9.7 125 1 45 19 50 9.1 10.0 2.9 1.8 39 16.7 14,1 34 22 6.9
Maybe 9.1 0.0 27 0.0 35 9.7 125 | 135 0.0 89 9.1 10.0 6.8 0.0 6.2 9.4 8.5 7.5 22 7.4
Not sure 13.6 | 50.0 | 130 0.0 133 161 | 250 | 169 1.9 12.8 164 1 300 14.5 1.8 13.0 12.5 7.0 16.8 L1 12.2
No response 0 0 5 0 5 2 0 2 2 6 2 ¢ 7 2 11 4 1 11 3 19
™ _
Total 22 2 146 3 173 31 8 89 52 180 55 10 235§ 235 355 96 71 292 90 548
responses
)

Study Area 1 (Lubbock):
Study Area 2 (Houston} :

Study Area 3 (San Antonio):
Study Area 4 (Dallas) :

%* Chi-square Statistic (3 degrees of freedom) = 089 p=.993, Fisher’s Exact Test (2 tail) = 963
¥* Chi-square Statistic (3 degrees of freedom) = 833

All Study Areas:  ¥? Chi-square Statistic (3 degrees of freedom) = 5.73

Cochran-Mantel-Haenszel Statistic (3 degrees of freedom) =10.78 p = 013 (Hypothesis of general association)

p =841, Fisher’s Exact Test (2 tail) = 1.00
%* Chi-square Statistic (3 degrees of freedom) = 13.16 p= 004, Fisher’s Exact Test (2 tall) = .001
¥ Chi-square Statistic (2 degrees of freedom) = .12 p= 942, Fisher’s Exact Test (2 tail) = 1.00

Not significant;
Not significant;

Significant;

Not significant;
Not significant;

Significant.




The percentage of respondents who believed that the construction was necessary was very
high and ranged from 61% in the Lubbock study area to almost 94% in the Dallas study area.
Seventy percent of the 96 respondents from the Houston study area and 72% of the 292 respondents
from the San Antonio study areas thought that construction was necessary. On the other hand, the
percentage of respondents who clearly thought that construction was not required ranged from 17%
in Lubbock to only 2% in Dallas. Further, the percentage of respondents who were unsure (including
response categories “maybe” and “not sure™) ranged from 24% in San Antonio to 3% in Dallas.
Combining all study areas, approximately 73% of the respondents said that construction was
required; 7% said that construction was not necessary; 7%, said maybe, and another 12% were not

sure.

Opinion of Grade Level of the Freeway Adjacent to Residents

This sectivit is concerned with the responses to the question “What is your opinion of this
type of freeway?” Tables 65 and 66 present evidence to show that in general, all residents by and
large like the grade level of the freeway that they are adjacent to, with a few exceptions which will
be discussed below. This result is not surprising since residents have the most experience with the
grade type of freeway that they are immediately adjacent to. However, a deeper examination shows
that people on depressed sections tend to prefer the depressed grade type of freeway more often than
residents on elevated sections prefer the elevated grade type. Further, respondents from abutting
sections living adjacent to the elevated type of freeway were observed to have said they disliked the
elevated grade type more frequently than those living immediately adjacent to depressed or at-grade

sections.
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Table 65. Percentage Distribution of Responses of Abutting Residents to the Question " Your Opinion of This Type of Freeway"

Elevated

|

Response Depressed At-Grade All Design Sub-Areas
% Yo % Y
Study Area 1 2 3 4 All 1 2 3 4 All 1 2 3 4 All 1 2 3 4 All
Study Study Study Study
Areas Areas Areas Areas
Like it very 60.0 12.0 15.4 50.0 231 333 48.0 50.0 53.3 456 83.3 0.0 0.0 100.0 23.1 432 21.0 386 54.3 374
much
Like it some 0.0 29.0 385 25.0 282 303 2440 333 26.7 289 0.0 17.0 100.0 0.0 15.4 227 230 364 257 26.8
Dislike it 0.0 18.0 15.4 250 154 12.1 10.0 0.0 0.0 53 0.0 17.0 0.0 0.0 11.5 9.1 14.0 4.6 2.9 84
some
Dislike it 40.0 6.0 30.8 0.0 179 12.1 14.0 6.7 33 88 0.0 280 0.0 0.0 19.2 13.6 16.0 13.6 2.9 123
very much
No opinion 0.0 29.0 0.0 0.0 128 9.1 5.0 33 133 79 16.7 33.0 0.0 0.0 269 9.1 21.0 23 11.4 11.7
Not sure 0.0 6.0 0.0 0.0 26 3.0 0.0 6.7 33 35 0.0 6.0 0.0 0.0 39 23 4.0 4.6 29 3.4
No response || Ne= N= Ne= N=( N= N=| N=3 | N=14 | N=1 N=19 N= N=: N=(0 N=A N=3 =1 N=6 | N=17 =] N=2§
Total N=5 | N=17 | N=13 N= N=39 H N=33 | N=21 | N=30 | N=30 | N=[l4 N=6 | N=18 | N=i N=1| N=26 || N=44 | N=36 | N=44 | N=35 | N=179
responses
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Table 66. Percentage Distribution of Responses of Non-Abutting Residents to the Question "Your Opinion of This Type of Freeway"

Response Elevated Depressed At-Grade All Design Sub-Areas
% % % Yo
Study Area 1 2 3 4 All 1 2 3 4 All 3 All 1 2 3 4 All
Study Study Study Study
Areas Areas Areas Areas
Like it very 50.0 50.0 425 0.0 43.0—l 30.3 83.0 362 532 425 - - 382 75.0 40.4 51.0 42.8
much
Pike it some 364 0.0 19.4 100.0 224 36.4 0.0 478 14.9 339 - - 36.4 0.0 289 184 219
Dislike it 4.5 500 19 0.0 19 6.1 17.0 58 43 59 - 5.5 250 7.2 4.1 6.9
some
Dislike it 0.0 0.0 14 0.0 12 9.1 0.0 0.0 2.1 19 - - 55 0.0 0.9 20 1.6
very much
No opinion 9.1 0.0 213 0.0 2432 152 0.0 10.1 255 15.0 - - 12.7 0.0 21.6 24.5 19.8
Not sure 0.0 0.0 1.4 0.0 1.2 3.0 0.0 6.0 0.0 0.7 - - 1.8 0.0 09 0.0 0.9
No response Ne= Na= Ne=12 =] N=13 N= N= N=22 | N= N=33 - - N=2 N=1 N=134 N=8 N=46
Total N=22 N=2 | N=[39% | N= N=165 [} N=33 | N=6 ] N=69 } N=47 | N=153 - - N=55 =61 | N=208 | N=49 | N=3I8
responses




Lubbock: Tables 65 and 66 show that approximately 66% of the residents on abutting
sections and 75% of the residents on non-abutting sections like the grade level of the freeway
immediately adjacent to their residential area. The percentage of respondents on individual
design sub-areas on abutting sections who said they like the grade type of freeway adjacent
to them ranges from 63% on elevated sections to 83% on at-grade sections. On non-abutting
sections this percentage ranges from 66.7% on depressed sections to 86.4% on elevated
sections. Twenty-three percent of the respondents on abutting sections and 11% on non-
abutting sections said they disliked the grade level of the freeway. Another 11% on abutting

sections and 15% on non-abutting sections had no opinion or were not sure.

Houston: The largest percentage of the respondents who said they liked the grade level of
freeway were located adjacent depressed sections of the freeway (72% on abutting sections
and 83% on non-abutting sections). For those living near elevated sections, this percentage
is slightly smaller, ranging from 41% on abutting sections to 50% on non-abutting sections.
For those living near at-grade sections, this percentage is very small, approximately 17%
with a greater percentage saying they dislike this type of freeway (45%). Forty-four percent
of respondents on abutting sections and 75% on non-abutting sections said they liked the
grade level of freeway. Thirty percent of respondents on abutting sections said they disliked
the grade type, and another 25% were unsure or had no opinion. On non-abutting sections,

25% said they disliked the grade level of freeway and none were unsure.

San Antonio: Almost 75% of the respondents on abutting sections and 69% on non-abutting
sections said that they liked the grade type of highway that they were adjacent to. Eighteen
percent on abutting sections and 8% on non-abutting sections said they disliked the grade
type. Further, only 7% on abutting sections were unsure or had no opinion. The percentage

of non-abutting section respondents who disliked the grade level of freeway is 22%.

Dallas: Eighty percent of respondents on abutting sections said that they liked the grade level
of freeway adjacent to them; 6% disliked it, and another 14% had no opinion or were not

sure. On non-abutting sections, these percentages were 70%, 8%, and 25%, respectively.
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Grade Level of Freeway Preferred

While Tables 65 and 66 show the opinions of residents on the grade level of freeway that they
are immediately adjacent to, the information presented in Table 67 shows the general preferences
of residents for any specific grade type of freeway by individual study area, by design sub-area, as
well by distance zone. Figures 30-32 present the overall grade level preferences for all study areas
individually.

An examination of the test statistics for abutting residents using two-way contingency tables
for the four study areas separately, reveals that preferences and grade levels are correlated for some
study areas. Since the study areas differ substantially in terms of their characteristics, a three-way
analysis was also performed. For the three-way contingency analysis of preferences and grade level,
controlling for the study area, the CMH test statistic of association between preferences and grade
level for abutting residents is 29.14 with degrees of freedom equal to six and probability p = .001.
This p-value indicates that the test statistic is significant beyond the 99% confidence level. This
suggests that for the overall sample, there is an association between preferences and grade level.
Interestingly, the pattern of responses of non-abutting residents is similar to the response pattern of
abutting residents. There is a tendency for respondents to prefer either the grade type that they are
currently located on or gravitate towards the ‘no-preference’ response category. Individual study
area tests were also conducted to assess whether there were any differences in the responses of
residents abutting and non-abutting the highway. However, no significant differences were found
in the preferences (with the exception of Lubbock and San Antonio). While the respondents from
both abutting and non-abutting sections showed a greater preference for depressed types of freeways
both in Houston and Dallas, the pattern is not as clear in Lubbock and San Antonio. In both
Lubbock and San Antonio, the preference is towards depressed grade levels on abutting sections.
On non-abutting sections, the largest percentage of respondents have no preference, and the
remaining tend to show a preference for elevated grade levels in comparison to depressed grade type.
Figures 30-32 show the overall (abutting, non-abutting sections, and combined) results for all study

areas individually as well as for all study areas combined.
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Table 67. Percentage Distribution of Responses of Residents to the Question
“Do You Prefer Elevated or Depressed Freeways?”

==
Opinion Elevated Depressed At-Grade All Design 1
% % Yo Sub-Areas
%
Study Area 1: Lubbock A NA A NA A NA A l NA 1
| Elevated r 60.0 45.5 10.0 13.8 0.0 - 14.6 26.4
Depressed 20.0 0.0 43.3 24.1 50.0 - 415 13.2
No preference 20.0 36.4 20.0 379 50.0 - 244 39.6
Not sure 0.0 18.2 26.7 24.1 0.0 - 19.5 20.8
No response N=0 N=0 N= N=4 N=0 - N=4 N=4
Total number of responses N=5 } N=22 N=30 N=31 N=6 - N=41 N=53
{Abutting) Chi-square Statistic y* (6) = 13.9 p=.03} {Non-abutting) ¥ * (3)= 10.09 p=018
Fisher’s Exact Test p=.062 Not  Significant ; Fisher’s bExact Test p=.014  Significant.
(Abutting vs. Non-abutting) x> (3)= 10.38 p=016 _ Significant;
Study Area 2: Houston
Elevated 29.0 0.0 0.0 0.0 19.0 - 15.0 0.0
Depressed 24.0 0.0 91.0 100.0 38.0 - 54.0 80.0
No preference 41.0 50.0 9.0 0.0 43.0 - 30.0 10.0
Not sure 6.0 50.0 0.0 0.0 0.0 - 2.0 10.0
No response N=0 N=0 N=1 N=0 N=0 - N=1 N=()
Total number of responses N=17 N=2 N=23 N=8 N=21 - N=61 N=10
(Abutting) Chi-square Statistic % * (6) = 23.96 p=.001; {Non-abutting) x? (2)=10.0 p=.007
Fisher’s Exact Test p=4.7*(10%) Significant; Fisher's Exact Test =.022  Significant;
(Abutting vs. Non-abutting} %?(3)= 5.83 p=.120 Fisher’s Exact Test= 138 Not significant;
Study Area 3: San Antonio
Elevated 28.6 364 54 29.4 0.0 - 11.5 34.0
Depressed 7.1 16.3 21.6 17.7 0.0 - 17.3 16.8
No preference 28.6 319 56.8 427 0.0 - 48.1 3196
Not sure 357 9.3 16.2 10.3 100.0 - 23.1 9.6
No response N=2 N=22 =7 N=23 N=0 - N=9 N=45
Total number of responses N=14 N=129 || N=37 N=68 N=1 - N=52 N=197
- e e 7]
(Abutting) Chi-square Statistic x* (6) = 12.71 p=.048; (Non-abutting) % 2 (3)=.985 p=.805;
Fisher’s Exact Test p=.024 Significant; Fisher’s Exact Test =377 Not significant;
(Abutting vs. Non-abutting) _1_213)'*' =13.77_p=003 Significant; _
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Table 67. Percentage Distribution of Responses of Residents to the Question
“Do You Prefer Elevated or Depressed Freeways?” (continued)

Opinion Elevated Depressed At-Grade All Design
% % Yo Sub-Areas
- — . %
Study Area 4: Dallas A NA A NA A NA A NA
Elevated 25.0 0.0 [ 133 13.7 100.0 - 17.1 13.0
Depressed 50.0 66.7 76.7 49.0 0.0 - 714 50.0
No preference 25.0 0.0 3.3 23.5 0.0 - 5.7 222
Not sure 0.0 333 6.7 13.7 0.0 - 57 14.8
No response N=(0 N=0 N=1 =3 N=0 - N=] N=3
_—— Lo
Total number of responses l N=4 N=22 N=30 N=51 N=1 - [ N=35 N=54
(Abutiing) Chi-square Statistic ¥ 2(6) = 8.78 p=.186: (Non-abutting) x* (3)=2.03 p=.566:
Fisher’s Exact Test p=.153 Not Significant; Fisher's Exact Test=.712 Not significant
(Abutting vs. Nop-abutting) x* (3)=7.17 p=067 Fisher’s Exact Test =.065 Not significant;
All Study Areas
Elevated 325 36.5 7.5 19.9 17.2 - 14.3 282
Depressed 200 14.7 54.2 333 37.9 - 44.4 24.0
No preference 325 37.2 25.0 333 41.4 - 29.1 353
Not sure 15.0 1.5 13.3 13.5 3.5 - 12.2 12.5
No response N=2 N=22 N=13 N=30 N= . N=15 N=52
Total number of responses N=40 | N=156 N=120 N=156 N=29 - N=189 N=312
(Abutting) Chi-square Statistic x 2 (6) =26.11 p=.001; (Non-abutting) ¥ * (3)=19.45 p=.001
Significant;

Fisher's Exact Test p=.002  Significant;
(Abuttmg vs. Non-abutting) x?(6)=26.74 p=.001 Stgn ificant;
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Figure 31. Grade Level of Freeway Preferred by Residents: Non-Abutting Sections
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Figure 32. Grade Level of Freeway Preferred by Residents: Overall Results

When all study areas are combined, the majority of respondents have no preference.
Respondents from abutting sections prefer depressed grade type to elevated grade type of freeways.
Respondents from non-abutting sections in Houston and Dallas also reveal a similar preference.
However, this is not the case for respondents from San Antonio and Lubbock non-abutting sections.
Figure 32 shows that when abutting and non-abutting sections are combined, there is greater

evidence of preference for depressed types of freeways—San Antonio, being the exception to this

case.
Considering the results from Tables 65 and 66 in conjunction with the results from Figures

30-32, there is substantial evidence showing that the depressed grade type of freeway is the preferred

choice for most residential respondents.
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Opinion of the Noise Barriers

Respondents in the Houston and Dallas study areas were questioned on the effectiveness of
the noise barrier walls in their respective study areas. The results of the survey pertaining to this
aspect are presented in Table 68 and Figures 33-35.

First of all, the results from Table 68 show no statistically significant relation between grade
level differences and opinion of residents from abutting sections in either Houston or Dallas. This
is also the case for non-abutting sections of the Houston study area. The majority of the respondents
in these cases believe that noise barriers are either very effective or somewhat effective. A very
small percentage believe that noise barriers are ineffective or have no opinion. However, in the case
of non-abutting sections of the Dallas study area, a significant difference in the pattern of responses
from the elevated and depressed segments of the freeway is observed. In this case, almost 33% of
respondents on depressed segments tend to have no opinion in comparison to those on elevated
segments.

Second, differences in responses from abutting and non-abutting sections were also tested
for both the study areas and for the two study areas combined. All the chi-square statistics and their
modified probabilities show strong evidence of a relation between opinion type and distance zone,
in all cases. Both the tests (chi-square tests across design sub-areas and across distance zones), show
that while opinions are not significant across grade levels, they are certainly significant across
distance zones. This is not surprising—people living in the vicinity of the highway (abutting
sections) would have a stronger impact of the noise barriers than those living far away (non-abutting
sections). The findings show that a large percentage of respondents from abutting sections believe
that noise barriers are effective, and a very small percentage think they are ineffective or have no
opinion. The only difference in the case of respondents from non-abutting sections is that the
percentage who believe that the noise barrier is ineffective or have no opinion is very large (60% in
the case of Houston, 36% in the case of Dallas, and 39% overall). Figures 33-35 are a pictorial

representation of the results of this section for abutting, non-abutting sections, and for all study areas

combined.
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Table 68. Percentage Distribution of Responses of Residents to the Question
“What Is Your Opinion of the Barrier Walls?”

Opinion Ele:’;ted N Depressed At-Grade All Design
% % % Sub-Areas
— —— e — %
Study Area 2: Houston LA NA A NA | A | _NA A NA
Very effective 233 0.0 27.8 25.0 47.6 - 339 20.0
Somewhat effective 64.7 100.0 55.6 12.5 52.4 - 57.1 30.0
Not very effective 11.7 0.0 0.0 25.0 0.0 - 3.6 20.0 |
No opinion 0.0 0.0 16.7 375 0.0 - 54 30.0
No response N=0 N=0 N=6 N=0 N=0 - N=6 N=(
Total number of responses N=17 N=2 N=18 N=8§ N=21 - N=56 ?ﬂ 0
{Abutting) Chi-square Statistic x* (6) =13.04 p=04; {(Non-abutting) ¥ * (3)=5.83 p=.12:
Fisher’s Exact Test p=.074  Not Significant; Fisher®s Exact Test= 178  Not significant;
{Abutting vs. Non-abutting) ¥* (3)=19.5 p=.001 Fisher’s Exact Test =2.17*(10”%)  Significant: o
Study Areas 4: Dallas
Very effective 500 0.0 50.0 4.4 100.0 - 51.5 382
Somewhat effective 30.0 100.0 35.7 21.2 0.0 - 36.4 25.5
Not very effective 0.0 0.0 14.3 5.8 0.0 - 12.1 5.5
No opinion 0.0 0.0 0.0 327 6.0 - 0.0 309
No response N=0 N=0 N=3 N=2 N=0 - N=3 =2
Total num b;r-c;—f responses N=4 L N= N=28 N=52 N=21 - N=33 N=55
(Abutting) Chi-square Statistic x * (6) =1.76 p:":.;S; (Non-abutting) xz(_3)19.29 p=.026; ]
Fisher’s Exact Test p=1.00 Not significant; Fisher®s Exact Test p=.03 Significant;
(Abutting vs. Non-abutting) x2(3)=13.03 p=.005 Fisher’s Exact Test=8.9%(10"*) Significant;
Study Areas 3 & 4 Combined L - N
Very effective 2:8-; 0.0 41.3 38.3 50.0 - B 40.5 354
Somewhat effective 61.9 100.0 43.5 20.0 50.0 - 49.4 26.2
Not very effective 9.5 0.0 8.7 83 0.0 - 6.7 7.7
No opinion 0.0 0.0 6.5 333 0.0 - 3.4 30.8
No response N=(0 =0 N=9 N=2 N=0 - N=9 N=2
Total number of r;s;mses - N=21 N=5 L N=46 N=60 N=22 A - ] N=89 _M_I\I==_65
Chi-square Statistic 2 (6)=7.02 p=319; (Non-abutting) 1 * (3)=1529 p=.002;
Fisher’s Exact Test p=404 Not significant; Fishers'Exact Test p= 2.9 *(10"%) Significant;

(Abutting vs. Non-abutting) x’(3)=24.32 p=001 Fisher’s Exact Test p=1.1%(10?) Significant,

——
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Figure 33. Eifectiveness of Noise Barrier Walls: Abutting Sections
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Figure 34. Effectiveness of Noise Barrier Walls: Non-Abutting Sections
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Figure 35. Effectiveness of Noise Barrier Walls: Overall Results

Figure 35 shows that about 78% of the respondents from study areas (all sections) believed
that the noise barriers were effective. Of these, approximately 38% thought that the barriers were
very effective in reducing noise, and the remaining 40% thought that they were only somewhat
effective. Only 7% were of the opinion that noise walls were ineffective, and another 15% had no
opinion. When asked the comments on noise walls, some respondents commented that noise walls

absorbed a lot of heat and increased utility bills drastically, and some others commented on the ugly

appcarance.

Changes Experienced Since Construction of Freeway

Respondents in all study areas were asked their opinions, perceptions, and experiences
concerning the impacts of the freeway construction. They were asked whether they had experienced
any increases or decreases in noise, pollution levels, travel safety, crime, travel time, property values,
neighborhood quality, travel convenience, or any other specific change they had observed. The
percentages reported in the table are based on the number of respondents (N) and do not add up
because of multiple responses. The responses are presented separately by study area because each

study area’s experiences are considered to be unique. Furthermore, as has been mentioned before,
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in the case of Dallas (Study area 4) these experiences will be a reflection of construction period
effects since construction was underway at the time the surveys were administered. Table 69

presents a summary of the survey responses for abutting and non-abutting residents.

Negative Effects of the Highway Construction

Direct ways in which construction could negatively impact residents and businesses alike
include increases in noise and pollution levels. Sometimes travel convenience is decreased,
especially if the construction is underway. Indirect effects include a reduction in neighborhood
quality and reduction in property values. In all study areas, a majority of the abutting and non-
abutting surveyed residents believed that noise and pollution levels had gone up since highway
construction regardless of the grade level. A large number of the respondents also believed that
crime levels had increased in all study areas. Sixty-five percent and 43% of the total number of
abutting scction respondents in au study areas combined responded that noise aud pollution levels
had increased, respectively. Fifteen percent of abutting section respondents thought that crime had
also increased. For non-abutting sections, these figures were 32%, 26%, and 8% for noise, pollution
levels, and crime levels, respectively. Travel convenience was reported to have declined by 42% of
the residents abutting Central Expressway and by 53% non-abutting the freeway.

Furthermore, a greater percentage of respondents, especially those residing on sections
adjacent to the freeway, thought that neighborhood quality had decreased rather than increased due
to the construction activity. The overall percentage on abutting sections who felt that neighborhood

quality had deteriorated was approximately 22%.
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Table 69. Percentage Distribution of Responses of Residents to the Question on Changes
Experienced Since Highway Construction by Study Area and by Design Sub-Area

Experiences Elevated Depressed At-Grade All Design Sub-Areas
_ % % Yo Yo
Study Area 1: Lubbock A NA . NA A Nz}m A NA
Number of respondents N=5§ N=22 =34 N=35 =6 - N=45 N=57
| Noise
Increase 60.0 20.6 52.9 42.9 13.6 - 533 38.6
Decrease 0.0 88 1.8 2.9 0.0 - 8.9 7.0
Pollution
Increase 60.0 11.8 41.2 229 0.0 - 378 211
Decrease 0.0 29 29 5.7 0.0 - 2.2 5.3
Travel Time
Increase 20.0 17.6 353 34 18.2 - 37.8 298
Decrease 0.0 14.7 8.8 229 4.3 - 8.9 22.9
Crime
Increase 0.0 8.8 14.7 14.3 0.0 - 1.1 14.0
Decrease 20.0 5.9 0.0 8.6 0.0 - 2.2 8.8
Property Values
Increase 20.0 1.8 83 17.1 4.5 - 1.1 17.5
Decrease 20.0 5.9 38.2 20.0 4.5 - 333 123
Neighborhood Quality
Increase 0.0 11.8 2.9 14.3 0.0 - 2.2 15.8
Decrease 20.0 5.9 324 5.7 0.0 - 26.7 7.0
Travel Convenience .
Increase 40.0 38.2 35.3 60.0 “ 227 - 422 59.6
Decrease 0.0 2.9 20.6 0.0 " 0.0 - 15.6 8.8
Travel Safety
Increase 40.0 235 294 28.6 13.6 - 333 316
Decrcasem 0.0 29 1. 176 8.{3_ 0.0 - 13.3 7.0 |
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Table 69. Percentage Distribution of Responses of Residents to the Question on Changes
Experienced Since Highway Construction by Study Area and by Design Sub-Area (continued)

Experiences Elevated Depressed At-Grade All Design Sub-Areas
Yo %o Y% — %
Study Area 2: Houston A NA A NA A NA A _NA
Number of respondents N=17 N=2 N=24 =8 N=21 - N=62 N=10
Noise
Increase 53.0 0.0 88.0 500 90.0 - 79.0 40.0
Decrease 0.0 0.0 4.0 13.0 0.0 - 2.0 10.0
Poltution
Increase 18.0 100.0 63.0 75.0 24.0 - 370 80.0
Decrease 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0
Travel Time
Increase 12.0 0.0 250 13.0 9.0 - 16.0 10.0
Decrease 41.0 50.0 250 2590 48.0 - 37.0 30.0
Crime
Increase 6.0 0.0 21.0 0.0 10.0 - 13.0 0.0
Decrease 0.0 0.0 0.0 0.0 14.0 - 5.0 0.0

Property Values

Increase 12.0 0.0 0.0 25.0 0.0 - ” 3.0 20.0

Decrease 18.0 0.0 63.0 50.0 43.0 - ” 440 40.0

Neighborhood Quality

Increase 0.0 0.0 4.0 25.0 0.0 - 2.0 20.0

Decrease 12.0 0.0 38.0 250 19.0 - 24.0 20.0

Travel Convenience

Increase 53.0 50.0 42,0 50.0 62.0 - 520 50.0

Decrease 6.0 0.0 4.0 13.0 0.0 - 3.0 10.0

Travel Safety

Increase 24.0 50.0 33.0 0.0 19.0 - 26.0 10.0

0.0 29.0 50.0 0.0 - 13.0 40.0

=2
<

Decrease
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Table 69. Percentage Distribution of Responses of Residents to the Question on Changes
Experienced Since Highway Construction by Study Area and by Design Sub-Area (continued)

Experiences Elevated Depressed At-Grade All Design Sub-Areas
Yo Yo Yo %
Study Area 3: San Antonioc || A NA || A NA A *7—&'“ A NA
Number of respondents | N=16 N=151 N=44 N=9] u =1 - N=61 N=242
Noise
Increase 62.5 24.5 54.6 30.8 100.0 - 57.4 26.9
Decrease 6.3 59 0.0 12.1 0.0 - 1.6 8.3
Pollution
Increase 62.5 18.5 38.6 20.9 100.0 - 459 19.4
Decrease 0.0 39 23 4.4 0.0 - 1.6 4.1
Travel Time
Increase 313 17.9 25.0 31.9 0.0 - 26.2 23.1
Decrease 6.3 31.8 114 19.8 0.0 - 9.8 273
Crime
Increase 375 6.6 18.2 8.8 0.0 - 229 74
Decrease 6.3 3.9 4.6 1.7 0.0 - 4.9 54
Property Values
Increase 12.5 17.2 159 99 100.0 - 16.4 14.5
Decrease 25.0 5.3 1.4 132 0.0 - 148 83
Neighborhood Quality
Increase 12.5 13.3 9.1 17.6 0.0 - 9.8 14.9
Decrease 313 5.9 114 10.9 0.0 - 16.4 7.9
Travel Convenience
Increase 37.5 62.9 68.2 65.9 100.0 - 60.7 64.1
Decrease 0.0 L3 0.0 22 0.0 - 0.0 L7
Travel Safety
Increase 313 29.1 205 396 160.0 - 24.6 33.1
Dccre;as; 6.3 8.6 6.8 7.7 0.0 - _ 6.6 8.3
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Table 69. Percentage Distribution of Responses of Residents to the Question on Changes
Experienced Since Highway Construction by Study Area and by Design Sub-Area (continued)

Experiences - Elevated Depressed At-Grade All Design Sub-;‘eas
— — % Yo Y% A
Study Area 4: Dallas A NA A NA A NA A NA
Number of respondents N= N=3 N=31 N=54 N=1 - N=36 N=57
Noise
Increase 75.0 333 67.7 50.0 100.0 - 69.4 49.1
Decrease 0.0 0.0 16.1 1.9 0.0 - 13.9 6.5
Pollution
Increase 75.0 66.7 54.8 50.0 0.0 - 55.6 50.9
Decrease 0.0 0.0 0.0 1.9 0.0 - 0.0 1.8
Travel Time
Increase 25.0 100.0 51.3 64.8 100.0 - 58.3 4.7
Decrease 0.0 0.0 28 3.7 0.0 - 2.8 35
Crime
Increase 50.0 0.0 6.5 7.4 0.0 - 11.1 7.0
Decrease 0.0 0.0 6.5 0.0 0.0 - 5.6 0.0
Property Values
Increase 0.0 0.0 12.9 9.3 0.0 - 1.1 8.8
Decrease 25.0 333 258 1.1 0.0 - 25.0 12.3
Neighborhood Quality
Increase 0.0 0.0 " 9.7 7.4 0.0 - 83 7.0
Decrease 50.0 333 ” 16.1 16.7 0.0 - 19.4 17.5
Travel Convenience
Increase 0.0 0.0 3.2 37 0.0 - 28 3.5
Decrease 0.0 66.7 484 51.9 0.0 - 41.7 52.6
Travel Safety
Increase 25.0 333 226 16.7 0.0 - 222 17.5
Decrease 250 | 333 32.3 259 4 0.0 - 30.6 26.3
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Table 69. Percentage Distribution of Responses of Residents to the Question on Changes
Experienced Since Highway Construction by Study Area and by Design Sub-Area (continued)

——

Experiences Elevated Depressed At-Grade All Design Sub-Areas
% Y % %
All Study Areas A NA A l NA A NA A NA
Number of respondents =42 N=178 N=133 N=29 N=29 - N=204 N=364
Noise
Increase 59.3 253 63.2 393 82.8 - 635.2 324
Decrease 2.4 6.7 7.5 7.5 0.0 - 5.4 7.1
Pollution
[ncrease 432 20.2 474 317 20.7 - 43.1 26.1
Decrease 0.0 3.9 1.5 3.8 0.0 - 0.9 39
Travel Time
Tnerease 214 20.2 36.1 409 24.1 314 30.8
Decrease 19.1 30.3 113 15.6 379 - 16.7 22.8
Crime
Increase 14 7.3 15.0 9.1 6.9 - 15.2 82
Decrease 48 4.5 3.0 4.8 10.3 - 44 4.7
Property Values
Increase 11.9 16.9 105 11.8 6.9 - 10.3 14.3
Decrease 214 6.2 30.8 13.9 345 - 294 10.2
Neighborhood Quality
Increase 4.8 13.5 6.8 i4.5 0.0 - 54 i4.0
Decrease 23.8 6.7 226 124 13.8 - 21.6 9.6
Travel Convenience
Increase 40.5 61.2 “ 399 46.2 65.5 - 43.6 53.6
Decrease 24 2.8 ” 17.3 i8.8 0.0 - 11.8 10.9
Travel Safety
[nerease 28.6 303 25.6 29.0 276 - 26.5 29.7
Decrease — ____é’f‘.l 8.4 19.6 15.1 0.0 - 14.2 11.8
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Inregards to the findings within each study area (abutting sections only), the percentage who
responded that noise had increased ranged from 53% in the Lubbock study area to 79% in the
Houston study area. For pollution, these figures ranged from 37% in the Lubbock study area to 56%
in the Dallas study area. Considering non-abutting sections, the range of percentage is from 27%-
49% for noise levels and 19%-80% for pollution levels. When considering crime levels, the
individual study area abutting section findings range from 11%-23%, and the corresponding results
for non-abutting sections vary from 0% in the Houston case (no one reported it as a problem) to 14%
in the Lubbock area. Neighborhood quality was believed to have declined, as reported by 27% of
the respondents abutting I-27 in Lubbock, 24% of the respondents abutting Beltway 8 in Houston,
16% of respondents abutting the Y-project and U.S. 281, 19% of the respondents abutting Central
Expressway, and 18% of the respondents living on non-abutting sections of Central Expressway.

Surprisingly, respondents from Lubbock, San Antonio, and Dallas study areas report that
travel times had increased, and the percentages range from 26% in the San Antonio abutting areas
to 58% in the Dallas abutting areas. For non-abutting sections, these figures range from 23%-67%.
One possible reason for this increase in travel times may be increased route circuitry. Only Houston
area respondents reported reductions in travel times.

The majority of the residents from Lubbock, Houston, and Dallas study areas believed that
property values decreased since construction of the freeways. The percentage of respondents who
thought property values had decreased ranged from 25% in Dallas (abutting sections) to as high as
44% in Houston (abutting sections). On non-abutting sections, these percentages vary from 12% in

Dallas to 40% in Houston.

Positive Effects of the Highway Construction

Positive effects of the freeway could be felt in a number of ways. Some of the ways include
areduction in travel time and an increase in travel convenience and safety. These may be thought
to be direct effects of the construction activity. Some effects are, however, indirect and could be
manifested in the property values, but the results of the survey show that in no study area do
residents believe that property values actually increased since construction.

Only respondents from the Houston study areas report a reduction in travel times. This

percentage ranged from 37% on abutting sections to 30% on non-abutting sections. Respondents
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in all study areas report that travel safety has increased rather than decreased, with the exception of
Dallas. The results for Dallas are not surprising because construction activity could have forced
travelers to resort to inner roads and expose themselves to greater risks. The percentage of
respondents who thought travel safety had increased ranged from 25% on San Antonio abutting
sections to 33% in the Lubbock abutting sections.

The results of the survey clearly show that the majority of respondents in all study areas
unambiguously felt that noise, pollution, and crime had increased and that neighborhood quality had
decreased. Noise and pollution were reported to have increased by respondents on the elevated
section of I-27 more frequently than on the depressed section. This was also the case for the San
Antonio study sections. Noise and pollution were also reported to have increased by residents more
frequently on the elevated segment of North Central Expressway and the depressed segment of
Beltway 8. Travel safety and convenience were reported by many individuals to have increased in
the Lubbock, San Antonio, aud Houston study areas. Property values were also thought to have

declined by residents in the Lubbock, Dallas, and Houston areas.

276



IMPACT ON RELOCATION, EMPLOYMENT, AND INCOME

This section covers two aspects. First, the impact of alternative freeway elevations (in terms
of grade level variations) of a highway on relocation of abutting businesses and residents is
considered. More specifically, the differing impacts of elevated and depressed freeway sections on
the number of relocatees, both residential and business, are examined here. The discussion of
relocation effects is limited to the Lubbock. [-27 study sections because these sections had by far the
most relocatees of all the sections. The number of relocatees were very few in the Houston, San
Antonio, and Dallas study sections. Second, the differing effects of elevated and depressed freeways
on employment and income are addressed. The methodological issues regarding the estimation of

these effects have been discussed in the literature review chapter.

RELOCATION IMPACTS

Figure 36 shows the total number of residential, commercial, and other parcels that would
be relocated. According to Table 70 and Figure 36, it is clear that elevated freeway sections in
Lubbock lead to the greatest displacement in all three categories studied. Business relocatees are,
however, most affected in all cases, but much more so on elevated freeway sections. One factor that
needs to be mentioned here is the proximity of Section #8 (elevated section) to the central business

district where most of the businesses would be expected to be relocated.

EMPLOYMENT AND INCOME IMPACTS

Each of the individual study areas considered would have fairly significant employment and
income impacts. Typically, the gross employment etfect would be a composite of three individual
components. The first component would include a portion due to the net change (existing businesses
before construction less displaced businesses plus new businesses after construction) in employment
by businesses locating abutting the existing and proposed routes. The second component would be
from construction expenditures by the highway contractor to build the facility. The third component
would be from construction expenditures by building contractors to build new businesses and

residences or renovate old businesses or residences abutting the route.
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Figuré 36. Estimated Relocation Im[;act on Businesses and Residents of
Elevated and Depressed Freeway Sections of I-27 in Lubbock

Table 70. Relocation Impacts of Elevated and

Depressed Freeways in Lubbock (I-27)
HIGHWAY ELEVATION TYPE OF _ NUMBER OF % OF TOTAL
RELOCATEE RELOCATEES
Elevated (Section #8) Residential 77 26.2
Businesses 207 70.4
Other"? 10 3.4
Total 294 (61 relocatees per km)
Depressed (Section #9) Residential 50 50
Businesses 46 46
Other 4 4
Total 100 (33 relocatees per km)
At-Grade (Control) Residential | 3 13.6
Businesses 17 77.3
Other 2 9.1
Total I: 22 (14 relocatees per km)

BThis category includes schools, churches, and health clinics.
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Out of all the four cities studied in this report, Lubbock (I-27) was the only study area for
which relocation information was available in order to address relocation employment effects.
Moreover, virtually no information was available on total construction cost of commercial/industrial
buildings and single-family residences for any study section. This precludes an estimate of the third
component mentioned above. Therefore, our analysis of employment and income effects will be
limited to include the following on an individual study section basis:

1) Employment effects from highway contractor’s construction expenditures in:

—Houston (Beltway 8 Study Section #6),

—Lubbock (I-27 and U.S. 62/82 Study Sections # 8,9, 10, and 11),

—Dallas (U.S. 75 Study Section # 7), and

——>San Antonio (Y-Project Study Sections # 1, 2, 3, 4; U.S. 281 Study Section # 5).

Construction Linployment and Output Effects

In order to estimate the employment impact, the 1986 Texas Input-Output employment and
output multipliers available from the report published by the Texas Comptroller of Public Accounts
in 1986 are utilized. However, since costs have gone down since 1986, these multipliers have to be
adjusted using information on Composite Price Indices for the State of Texas available from the
Annual Price Trends for Federal-Aid Highway Construction. The estimated employment multiplier
for the year 1986 for New Road/Highway Construction is 53.7601 jobs per million dollars of
expenditures. The Composite Price Indices for Texas in 1986 and 1995 are 114.6 and 109.98,
respectively. The adjusted employment multiplier of 56.02 is obtained by dividing the 1986
employment multiplier by the ratio of the 1995 composite price index to the 1986 composite price
index. The total output multiplier is 3.69 dollars of output per dollar of construction expenditure.
These adjusted employment multipliers and output multipliers are then multiplied to the construction

expenditures for the different projects to obtain the corresponding employment and output effects.
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Table 71 below shows the construction costs and the estimated construction employment and
output impacts per kilometer for each of the study sections in Lubbock, Dallas, San Antonio, and
Houston. This table presents information on increases in employment and output resulting from
expenditures on highway construction expenditures. For example, the construction costs incurred
on elevated Section #8 of I-27 were in the order of 11.37 million per kilometer. Applying the
adjusted employment multiplier of 56.02 to this figure, the estimated increase in jobs in the Lubbock
area was 637 per kilometer. Similarly, applying the output multiplier of 3.69 to the construction
expenditures of 11.37 million, approximately $41.9 million in output was generated per kilometer.
Since construction is still underway in Dallas and the U.S. 62/82 project in Lubbock has yet to be
constructed, these estimates are the anticipated employment effects of the highway project.

It is important to highlight some of the problems and caveats in this analysis. First of all,
there was one problem in the estimates of construction costs. These costs were reported for certain
overlapping segments of the study sections under consideration which sometimes included clevated,
depressed, and/or at-grade sections of the freeway. Therefore, there was no easy way to separate out
the costs incurred on elevated, depressed, and at-grade freeway sections. Approximations of
construction costs were determined by considering the total section cost, the segment length, and the
proportion of the elevated to the depressed section length in the overall segment. This factor should
be remembered when interpreting the effects on output and employment.

To obtain a clearer picture, the construction costs for the different projects were segregated
into three broad groups: costs incurred on elevated freeway sections, costs incurred on depressed
freeway sections, and costs incurred on the at-grade control sections. The only problem in adopting
this approach is that the costs were reported in different years, and to make meaningful comparisons,
all should have a common base year. Therefore, all construction costs were adjusted to arrive at cost
(per kilometer) figures in 1995 dollars. In the next step, the multiplier was applied to costs for the
three different groups. Table 71 presents the unadjusted cost figures and the corresponding output
and employment effects, while Table 72 presents the adjusted (1995 dollars) cost figures and the

aggregate effect on employment and output.
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Table 71. Construction Expenditures (Unadjusted) and
Estimated Employment and Output Effects

Study No. (Grade type) Section Construction Estimated Estimated
Length in Costs (millions Employment Output Effect
Kilometers per km) Effect (number (million per
(km) per km) km)
Elevated/Efevated-Depressed Combination

#8 Lubbock (1-27)

Elevated segment 4.84 11.37% 637 41.96

#2 San Antonio ([-35)

Elevated segment 2.01 18.16 1017 67.01

#3 San Antonio (I-10)

Elevated segment 2.56 27.17 1522 100.25

#4 San Antonio (I-10/33)

Efevated segment .28 35.35 1980 130.+4

#10 Lubbock (U.S. 62/82)

Elevated segment 2.32 22.83% 1279 84.25
Depressed o
#6 Houston Beltway 8 T

Depressed segment 2.09 2237 1253 82.55
# 7 Dallas (U.S. 75) L

Depressed segment 6.47 33.03 | 1850 121.88

#9 Lubbock (1-27)

Depressed segment 3.02 12.33* 691 45.51

#11 Lubbock (U.S. 62/82)

Depressed segment L 41 22,46 1258 82.87

# 1 San Antonio (I-35)

Depressed segment 2.22 1.86 104 6.87

#5 San Antonio U.S, 281

Depressed segment 2.58 6.78 380 25.02

—_—
— —_—

* Indicates that these figures were arrived at by approximation.
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Table 71. Construction Expenditures (Unadjusted) and
Estimated Employment and Output Effects (continued)

Study No. (Grade type) Section Construction Estimated Estimated
Length in Costs (millions Employment Output Effect
Kilometers per km) Effect (number || (millions per km)
(km) per km)
Control (At-grade) sections
#6 Houston Beltway §
At-grade segment 222 4.09 229 15.11
# 7 Dallas (U.S. 75}
At-grade segment 7.28 11.3 634 41.73
#9 Lubbock (1-27)
At-grade segment 1.6 16.31* 914 60.19
#11 Lubbock (U.S. 62/82)
At-grade scgment 1.7 160.41% 919 60.56
#5 San Antonio (U.S. 281}
3.42 6.68 374 24.63

At-grade segment
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Table 72. Construction Expenditures (Adjusted) and
Estimated Employment and Qutput Effects

Study # (Grade type}

Construction Costs
(mitlions per km)

Estimated
Employment Effect

Estimated Output
Effect (millions per

(1995 dollars) (number per k) km)
Elevatedelevated-Depre;e—d Combination
#8 Lubbock (1-27) -
Elevated segment 13.97 783 51.57
#2 San Antonio {1-35)
Elevated segment 25.72 1441 94.91
#3 San Antonio (I-10)

Elevated segment 37.78 2116 139.40

#4 San Antonio (I-10/35)
| Elevated segment 51.85 2905 1913
#10 Lubbock {U.S. 62/82)

Elevated segment 22.83 1279 84.24
Total 152.16 8524 561.46
Depressed
#6 Houston Be—lt;;y 3 o -

Depressed segment 31.11 1743 114.78
#7 Dallas (U.S. 75)

Depressed segment 34.84 1952 128.54
#9 Lubbock (I-27)

Depressed segment 16.55 927 61.06
#11 Lubbock (U.S. 62/32)

Depressed segment 22.46 1258 82.87
#1 San Antonio (1-35)

Depressed segment 2.85 160 10.52
#5 San Antonio U.S. 281

Depressed segment — 9.09 st 33.56

Total 116.89 6548 431.33

o——————

— ——
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Table 72. Construction Expenditures (Adjusted) and
Estimated Employment and Output Effects (continued)

Study # (Grade type) Construction Costs Estimated Estimated Qutput
(millions per km) Employment Effect Effect (millions per
(1995 dollars) (number per km) km)

Control (At-grade) Segments

#6 Houston Beltway

At-grade segment 5.69 319 21.01

#7 Dallas (U.S. 73)

At-grade segment | 11.93 668 44.01

#9 Lubbock (1-27)

At-grade segment 21.88 1226 80.75

#11 Lubbock (U.S. 62/82)

At-grade segment 16.41 919 60.56

#3 San Antonio U.S. 281

At-grade segment 8.96 502 33.05

64.87 3634 239.38

)

2)

From Table 72, the following conclusions emerge:

Construction costs incurred on elevated freeways were much greater than those incurred on
other types of freeways in the San Antonio study area. Consequently, the estimated
employment and output effects generated from elevated freeway segments exceed those from
other types of freeways. In the case of Lubbock, depressed sections seem to have generated
the largest increases in employment and output effects. This is because the 1-27 depressed
section #9 cost more than the elevated section #8. Further, the depressed section#11 of U.S.
62/82 cost as much as section #10. However, the cost figures for the Lubbock study sections
were approximations.

On the whole, elevated freeway sections appear to have generated the largest estimated

increases in employment and output effects both in comparison to depressed sections and at-

grade (control) sections.
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One important factor needs to be kept in mind when interpreting these results. The
employment and income impacts rely on the estimate of construction costs incurred on each freeway
segment. As mentioned earlier, in the case of Lubbock study sections, the construction cost figures
were provided for overlapping elevated and depressed sections, and the results were based on the
approximate costs incurred on each individual section. Hence, to the extent that there exists a
discrepancy between the actual freeway section construction cost and the costs reported in this

chapter, these impacts can be considered only as approximate figures.
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IMPACT ON TAX REVENUES

Highway improvements are associated with substantial tax revenue impacts, and the evidence
to support this notion is well documented in the literature. However, as noted in the review, not
much exists in terms of the differing impacts of alternative freeway elevations or grade levels on the
tax base. This section of the report discusses the methodology and presents the results for the

property value tax base and sales tax base for all the study sections.

PROPERTY TAX IMPACT

The value of the abutting property was used to estimate the proposed impact on property tax
receipts from property abutting the different freeway sections. The following procedure was used
to estimate the existing/remaining abutting property tax impacts in Lubbock, Houston, San Antonio,
and Dallas.

The property tax rates are presented in Table 73 for all the cities. The sources of this data
are the respective county tax offices and appraisal district offices. These rates are multiplied by the
respective property values.

The analysis of property tax impacts in this report does not consider any exemptions.
Furthermore, improvement values were not available for three of the four study areas in the scope
of the study. Inaddition, for the city for which the breakdown between land and improvement values
was available, it was not available consistently for all account numbers in the study section. Hence,
the analysis of property tax impacts is based on land values alone. Land value normally appreciates
when compared to the property value itself, the latter of which may be subject to some obsolescence
and depreciation. Therefore, it is justifiable to use land values as an appropriate matrix for tax
revenue impact analysis. Tables 74-77 summarize the tax impacts for the cities of Houston, San

Antonio, Dallas, and Lubbock, respectively.
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Table 73. Property Tax Rates per $100 for

Houston, Dallas, Lubbock, and San Antonio: Selected Years

Year City County Tax City Tax School Overall
District Rate for
ISD
Houston
1982 6524 495 609 1.7564
1986 47793 53 7045 1.7124
1993 60044 63 1.384 2.6144
1994 62665 665 1.384 2.6756
Dallas
1985-6 3002 4918 6523 1.4443
1993-4 46785 6744 4183 1.56055
San Antonio
1983 43388 - .80871 1.2425
1994 75543 58797 - 1.55245
Lubbock
1983 18 6100 1.0000 1.7900
1994 28456 6400 1.47500 2.39956

Source: County Tax Offices and Appraisal District Offices
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Table 74. Estimated Abutting Property Tax Revenue Impacts

Before, During, and After Construction for Study Section #6 (Beltway 8)

City and || Freeway Property Property Tax Revenues Percent
Section Elevation Type Change
Before During After ngifl{; € Vs.
Houston || Elevated Commercial 11932.63 164621.4 120784.15 +912
Section 6 Residential 4870.67 24709.93 38254.8 +685
Vacant 363.93 1491.5 3975.45 +992
Total 17167.23 190822.83 163014.39 +849
Total perkm |/ 35765.06 397547.6 339613.3 +849
Section 6 || Depressed Commercial 6754.41 25556.37 18565.24 +175
Residential 179688.43 791524.26 964526.11 +437
Total 186442.84 817080.63 983091.35 +427
Total per km 105753.2 463460.4 557624.1 +427
Control || At-grade Commercial 1362.62 7508.87 10491.59 +786
Residential 7541.28 64941.06 267884.77 +3452
Industrial 119.61 1078.81 1592.17 +1231
Institutional 151.58 0 1295.96 +755
Vacant 116.98 979.49 1490.21 +1173
Total 11274.07 76494.23 284334.62 +2422
Total perkm || 5078.4 34456.9 128078.7 +2422
Overall 214884.1 1084397.7 1430440.4 +566
Overall per 146596.6 8§95464.8 1025316.1 +599

_km
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Table 74. Estimated Abutting Property Tax Revenue Impacts

Before, During and After Construction for Study Section #6 (Beltway 8) (continued)

City and | Freeway Pr;;erty Property Tax Revenues Percent
Section Elevation Type _(_119_95=100) __ Change
(Before vs.
Before During After After)
Houston | Elevated Commercial 18844.9 241465.85 126166.96 | +569
Section 6 Residential 7692.13 36244.40 39799.83 +417
Vacant 274.75 2187.73 4144 .43 +621
Total 27111.77 279897.97 170111.22 +527
Total per kin | 56482.9 583120.8 354398.4 +527
Section 6 || Depressed Commercial 10667.07 | 37485.96 19340.75 +81
Residential 283777.38 1161003.8 1004551.8 || +254
Total 294444.44 1198489.8 1023892.6 || +248
Total perkm || 167013.3 679801.3 580767.2 +248
Control At-grade Commercial 2151.95 11013.97 11065.18 +483
Residential 11909.75 95255.22 280782.45 +2258
Industrial 188.89 1582.39 839.61 +345
Institutional 239.39 0 1343.67 +461
Vacant 184.75 1436.71 785.84 +325
Total 16656.73 111274.29 296303.31 +1679
' Total per km || 7503.03 50123.6 133469.9 +1679
Overall 338212.9 1589662.1 1490307.1 4341
Overall per 230999.2 1313045.7 1068635.5 +363
km
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Table 75. Estimated Abutting Property Tax Revenue Impacts Before and After
Construction for Study Sections 1, 2, 3, 4, and 5 (I-10/35 and U.S. 281)

City and Section

Freeway Elevation

Property Type

Property Tax Revenues

Percent Change
(Before vs. After)

Before After
San Antonio Elevated Commercial 7886 39,773 +404
Section 4 Residential 3443 17,527 +409
Industrial 1940 6240 +222
Institutional 4251 10,338 +143
Vacant 1137 657 -42
Total 18,656 74,534 +300
Total per km 8219 32,835 300
Sections 1,3 Depressed Commercial 14,298 75,749 +430
Residential 5096 8919 +75
Industrial 0 6542 -
Institutional 144 0 -100
Yacant 0 217 -
Total 19,537 91,428 +368
Total per km 4045 18,929 +368
Control section At-grade Commercial 3296 384,505 +11565
Residential 21359 35,295 +1533
Institutional 0 13,759 -
Vacant 0 2492 -
Total 5455 436,051 +7894
Total per km 747 59733 +7894
Sections 2,3 Double-Decker Commercial 15,090 51,668 +242
Residential 14,314 34,592 +142
Industrial 19,364 27,083 +40
lastitutional 3744 2147 -43
Vacant 2802 11,640 +315
Total 55,313 127,130 +130
Total per km 9053 20,807 +130
QOverall 98,962 729,144 +637
Qverall per km 22,064 132,304 +500
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Table 75. Estimated Abutting Property Tax Revenue Impacts Before and After
Construction for Study Sections 1, 2, 3, 4, and 5 (I-10/35 and U.S. 281) (continued)

City and Section Freeway Elevation Property Property Tax Revenues Percent Change

Type {1995~=100) (Before vs. After)
Before After

San Antonio Elevated Commercial 12,067 40,900 +239

Section 4 Residential 5268 18,023 +242
Industrial 2968 6416 +116
Institutional 6504 10.631 +116
Vacant 1740 676 -61
Total 28,547 76,647 +168
Total per km 12,576 33.765 +168

Sections 1.5 Depressed Commercial 21,877 93,212 +326
Residential 7797 9712 +18
Industrial 0 6727
Institutional 220 0 -100
Vacant 0 217 -
Total 29,894 109,329 +266
Total per km 6189 22,635 +266

Control section At-grade Commercial 5043 395,402 +7740
Residential 3303 36,925 +999
Institutional 0 14419 -
Vacant 0 2563 -
Total 8346 448,409 +5273
Total per km 1143 61,426 +5273

Section s 2,3 Double-Decker Commercial 23,089 53,132 +130
Residential 21,902 35,573 +62
Industrial 29,629 27,850 -6
Institutional 5729 2208 -61
Vacant 4288 11,970 -179
Total 144,195 350,269 +53
Total per kin 84,636 130,733 +53
Qverall 211,211 983,775 +405

— Overall per km 33,760 l39,223= +312
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Table 76. E