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1.0 INTRODUCTION

The economic impacts of raised medians on adjacent businesses has been of primary interest to
many transportation professionals as these treatments are increasingly used along urban and
suburban arterials. Previous research has shown the benefits of raised medians on improved
traffic operations and safety by separating opposing traffic flows and removing left-turning
vehicles from the through lanes. Through access control, raised medians restrict left turns to
mid-block and intersection median openings. Though the improved access control will likely
improve the operations and arterial signal coordination, the economic impacts of restricting these
left turns may be felt by owners of businesses and properties adjacent to the arterial. While
rather extensive literature has been previously performed to quantify the costs and benefits of
constructing raised medians with respect to initial costs and benefits to motorists in terms of
reduced delay and increased safety, thereisrelatively limited research in estimating the

economic impacts of median treatments.

Many state and local transportation agencies, including the Texas Department of Transportation
(TxDQT), have recognized the need to provide answers to the public regarding the pre-, during-,
and post-construction impacts of installing raised medians. The use of raised mediansis
increasing in urban areas. Transportation agencies and the public are interested in learning more
about the economic impacts. TxDOT requires a methodology with which to determine if such
concerns are warranted. With such a methodology, TxDOT will be better informed of the
overall economic impact that a raised median may have on adjacent businesses and properties.
After estimating what, if any, impacts may be expected, TXxDOT can provide thisinformation to
the public to keep them informed of anticipated changes.

1.1 PROJECT OBJECTIVES

The objective of this project was to develop and test a methodology to estimate the economic

impact of median design. Thiswas performed by:



¢ identifying prior evaluations and practices in the literature related to the effects of
median design, as well as identifying other relevant issues and concerns;

¢ developing a methodology for evaluating the economic impacts of median design;
and

¢ evauating economic impacts at several locations throughout Texas.

In the first year of this project, researchers devel oped and tested a methodol ogy on one case
study location in College Station, Texas. Datawere collected before and during construction
along this corridor where araised median was being installed (1). In the second year of the
project, the research team sought additional case study locations to test the methodology for
estimating the economic impacts of median design. The second year of the research effort was
used to identify and collect data at these additional case study locations. After investigating
severa potential case study locations, the research team selected 10 sitesin the following cities:
McKinney, Longview, Wichita Falls, Odessa, Houston, and Port Arthur (2). Inthe third year of
the project, the data obtained in the second year were analyzed (3). In the fourth and final year
of the research effort, post-construction data were collected along Texas Avenue. Customer
surveys were administered along Texas Avenue, and personal interviews were conducted with

business ownersin Amarillo, Texas, at locations where raised medians were removed.

Currently, TXxDOT does not have a method of estimating the economic impacts on adjacent
businesses that result from the construction of araised median. Developing such a methodology
will alow TXxDOT engineers and planners to estimate the potential impacts so that the
information can be provided to the public, specifically to business owners. Several TxDOT
roadway construction projects currently underway, or in the planning stages, would benefit from
such a methodology and estimated impacts. In addition, TXDOT can use the methodol ogy to

estimate economic impacts of raised median installation projectsin the future.



1.2 RESEARCH PROCEDURE

Throughout the project, researchers have completed seven major tasks to meet the project
objectives. An extensive literature review was conducted to provide information on issues
related to the effects of constructing different types of medians. Based upon the literature and by
working with the project director, a survey instrument has been developed, revised, and
administered to businesses and undevel oped landowners whose business is adjacent to a roadway
in which araised median has been, or is being, constructed. Two case studies evaluated
locations where the rai sed median was removed and the roadway converted back to a two-way
left-turn lane (TWLTL). Theintent of the survey wasto assess the effects before, during, and
after construction (or removal) of the raised median and/or widening project. These surveys
were only one portion of the methodology which is discussed in more detail in Chapter 2.0.
Customer surveys were also devel oped and performed in College Station along Texas Avenue at
five locations to compare customer opinions of the raised median installation with business
owners/managers. It isanticipated that this methodology can be used by TxDOT to evaluate
similar impacts for future projects as needed. The following sections of this chapter further

explain each of the work tasks.

1.2.1 Conduct State-of-the-Practice Literature Review

Numerous research and case studies have evaluated the impacts of different median installations.
Many of these studies have addressed the traffic-related impacts, such as the operational and
safety issues, related to installing or removing different median types. From an economic impact
perspective, there have been several case studies that evaluated the impacts on businesses of
installing raised medians. Some of the main factors that these evaluations considered were
business sales (if available), salestax information, property values, land use, employment

patterns, and parking availability.

Most of the case studies that addressed economic impacts of median design were site-specific,
with the researchers unable to apply results to all situations. Some of the factors that appear to

restrict findings to site-specific locations include local traffic conditions, the local economy, and



land use characteristics that may change over time. For areview of the previous literature, the
reader is encouraged to obtain the research report for the first and second years of this project
1,2).

1.2.2 Identify Existing M ethodologies for Estimating Economic | mpacts

Two generally accepted practices for estimating the economic impacts of araised median
installation are a before-and-after evaluation and a post-facto evaluation. In the case of amedian
installation, the before-and-after technique simply involves collecting the same type of site data
before and after the median isinstalled, with atime allowance to account for the initial effects of
pre- and post-construction activity. The post-facto technique is used when the median has
aready been installed and an economic analysisis desired. The pre-construction data are
obtained or reconstructed with available data and by surveying persons knowledgeabl e about the
pre-construction period (e.g., business owners, county appraisal offices, and real estate
representatives). The post-construction data are collected in the same manner for the post-facto
technique as the before-and-after technique.

The analysis procedure for both techniquesis generally similar, with the only major difference
being the data collection process. With the post-facto technique, all available pre-, during-, and
post-construction data are collected at one time (post-construction period), while the datafor the
before-and-after technique are collected at two different times, before and after the construction
period. Intwo of the sites selected in the second year of the project, data were collected before
construction had begun. These sites were Call Field Road in Wichita Falls and Long Point Road
in Houston. For the other eight additional case studies identified in the second year of the

project, researchers collected data after the construction was compl eted.

1.2.3 Develop Sample Survey Instruments

It was anticipated that from the task outlined in section 1.2.2 that existing methodol ogies from

past case studies would include the development of a survey(s) to facilitate the gathering of

information from business and landowners affected by a median installation. In thefirst year of



the project, researchersidentified several surveying techniques. Three types of surveys were
identified from past studies for possible use. The first survey was developed to assess the
economic impact on businesses adjacent to the median project. For the case study in the first
year along Texas Avenue, the survey questions focused on the real impacts during construction
(as compared to pre-construction conditions) and perceived impacts after construction. In
addition, the survey ascertained such factors as the number of customers, parking spaces, gross
sales, employment patterns, and property values. A revision of this survey was used for data
collection at the additional sites surveyed in the second year. An example of thisrevised survey

instrument is shown in Appendix A for Texas Avenue in College Station.

The second survey was developed for assessing the economic impact on undevel oped land
adjacent to streets where araised median will beinstalled. The survey included several of the
same perception-type questions as the one oriented toward business owners including property
value changes. This survey was also used in the second year of the project at the additional case
study locations. An example of an undeveloped land survey used aong the Clay Road corridor
in Houston is shown in Appendix B. The third survey developed was a survey of customers to
determine their perceptions of how the median installation will influence their endorsement of
businesses along the corridor after installation of the raised median. Thissurvey isshownin

Appendix C.

1.2.4 Administer Suggested Surveying Techniques

Participants in the survey included business owners/managers and undevel oped landowners
adjacent to the corridors of interest. The research team first conducted awindshield survey to
determine which businesses and land uses were present along the corridors in which the survey
was to be administered. Business information (e.g., address and contact name) for each location
was then obtained from the chamber of commerce, appropriate neighborhood/business groups,
county appraisal district office, and/or telephone directories. Five of the 10 additional case
studies identified in the second year were performed with personal interviews similar to Texas
Avenuein thefirst year of the project. For these sites, the research team contacted all businesses

by telephone to determine their interest in participating and arranged an interview at each of the



locations to administer the survey. Researchers sent mail-out surveys to business
owners/managers and undeveloped landowners aong the other five case study sites (or locations)
of interest. For all the sites except in Amarillo, Texas, aletter of support of the research effort
was sent, endorsed by the local chamber of commerce or neighborhood association, to encourage
them to participate in the survey. Finally, reminder cards were sent to the five case studies
where mail-out surveys were administered to encourage individuals to return the surveys. Inthe
final year of the study, the research team performed the in-person interviews along Texas
Avenue in College Station after the raised median installation was completed. The customer
surveys were also performed. Data were aso collected via personal interview at locationsin

Amarillo, Texas, where the raised medians were removed.

1.2.5 Develop Methodology for Estimating Economic I mpacts

In the first year of the project, the researchers developed a methodology for estimating the
economic impacts of amedian design project. This methodology incorporated the experiences of
the research team in administering the methodology on one study location in College Station,

Texas. The steps to the methodology are shown in Chapter 2.0.

1.2.6 Identify Additional Corridorson Which to Test M ethodology

After the methodology had been developed and tested on the one case study in College Station,
Texas, the research team desired to test it on additional case study locations and obtain economic
impact data on severa corridors. In thistask, the research team identified corridorsin Texas
cities, aswell as other states as appropriate, on which the methodology could be tested.
Corridors on which medians had been added at least three to five yearsin the past were desired
asthey would likely provide the best opportunities for collecting pre- and post-construction data.
As mentioned in section 1.1, 10 additional case study locations were added. These include sites
in the cities of Houston, Port Arthur, McKinney, Longview, Odessa, and WichitaFalls. The

characteristics of these sites are summarized in Chapter 2.0.



1.2.7 Collect and Analyze Data from All Corridors

In the second year of the research effort, the research team collected all the data necessary to test
the methodol ogy at the 10 additional case study locations. Thisincluded surveying the
businesses and collecting gross sales, property values, and employment trend data. The research
team performed the data analysisin the third year on the data obtained in the second year. After
completion of the data collection in the final year of this project, the research team performed
data analysis on the complete data set from all corridors. Chapter 3.0 and subsequent appendices

in this report provide these analyses.

1.2.8 Organization of Report

Thisreport is organized into five chapters, as described below:

¢ Chapter 1.0, Introduction: Provides an introduction to the research topic and presents
the research objectives and scope.

¢ Chapter 2.0, Methodology, Case Studies, and Data Collection: Provides information
regarding the methodology used for the research effort, describes the case study
locations, and describes the data collection and response rate information.

+ Chapter 3.0, Analyses Results: Provides the analysis procedure and results of the data
collected at the eight cities throughout Texas.

¢ Chapter 4.0, Discussion and Conclusions: Provides comments, discussion, and
conclusions based upon the research project.

+ Chapter 5.0, References. Provides alisting of the references used in this report.






20 METHODOLOGY, CASE STUDIES, AND DATA COLLECTION

2.1 INTRODUCTION

In the first year of this project, a methodology was developed and tested on one case study
location in College Station, Texas. Data were collected before and during construction along this
corridor where a raised median was being installed. In the second year of this project, the
research team sought additional case study locations on which to test the methodol ogy for
estimating the economic impacts of median design. After investigating several potential case
study locations, the research team selected 10 additional sitesin the following cities throughout
Texas: McKinney, Longview, Wichita Falls, Odessa, Houston, and Port Arthur. The research
team collected all necessary data from the additional corridorsin the second year. In the third
year of the project, data analysis was performed on the additional case study locations identified
in the second year. Thisreport describes the findings and analysis of the complete data set after
the compl etion of the post-construction interviews along Texas Avenue in College Station in the
fourth year. Customer surveys were also performed at five locationsin College Station in the
fourth year of the study along with personal interviews at select locationsin Amarillo, Texas,

where raised medians were removed.

2.2 METHODOLOGY

The primary purpose of this research project was the devel opment of a methodol ogy to
determine if there are any economic impacts on adjacent businesses when araised median is
installed. The research team developed a methodology and tested it on a case study in the first
year of the project. After analyzing the procedures and results of that test, the research team
revised the methodology and tested it on 10 case studies in the second year of the project. The
current methodology, consisting of eight main steps, provides alogical structure by which the

user can identify case studies and collect and analyze data. The steps of the methodology are:



identify sites (cities) with potential corridors;

identify corridor characteristics,

contact sources of information;

inventory businesses and establishments along the subject corridor;
obtain information about businesses;

prioritize businesses to be surveyed;

collect data by personal interviews; and

© N o o 0w DB

anayze and summarize data.

2.2.1 ldentify Sites (Cities) with Potential Corridors

The first step in the methodology is the selection of sites from which economic impacts will be
evaluated. Theresearch team investigated all potentia case study corridors to determine their
applicability to this project. The process of investigating potential case study corridors included
severa steps. Thefirst step of the site investigation process was to talk to individuals at local
agencies (e.g., TxDOT, metropolitan planning organization [MPQ], city) to obtain as much
preliminary information as possible about each potential corridor. The information included the
type of construction project, the construction time periods, the types of abutting development,
and the amount of abutting undeveloped land. The research team used this information to rule
out corridorsthat did not fit the parameters established in the methodology. For example,
preferable corridors included those that had been constructed within the last six years or so and
were primarily abutted by commercial property. The researchers|ooked for corridors with more
retail development than residential devel opment, office development, or undeveloped land. The
vast majority of the corridors the research team investigated involved the installation of raised
medians. However, the team also evaluated median removals, and two case studies are median

removals.
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2.2.2 ldentify Corridor Characteristics

This step included identifying the corridor characteristics of a particular corridor based upon the
characteristics desired as explained in section 2.2.1 above. Many corridors were investigated for

inclusion in the project.

2.2.3 Contact Sour ces of | nformation

Contacting sources of information is also necessary for the successful estimation of the economic
impacts. Several agencies and groups provided vital support in the data collection for this
project. The team sought and obtained endorsement of the survey instrument and process from
chambers of commerce in most of the case study cities. In Houston, chamber of commerce
personnel recommended the research team contact neighborhood/business groups for research
support and provided contacts. In larger cities such as Houston, neighborhood/business groups
provide more support to the research since business owners are tied closer to these associations

than to a chamber of commerce.

Generally, aresearcher would contact the chamber of commerce and determine who the
appropriate person was to write aletter (or sign aletter prepared by the research team explaining
the research) addressed to business owners/managers or undevel oped landowners along the
corridor. The research team viewed this step as crucial since it was hypothesized that the
businesses would be more willing to participate in asurvey if the chambers of commerce
endorsed it. In all cases, the chambers of commerce were cooperative and all but one of them
was able to provide the desired letters. None of the chambers of commerce refused to provide

assistance.

Appraisal districtsin some of the cities provided significant support in the data collection efforts.
They allowed the researchers to use public computer terminals to obtain property value
information. The amount and specific types of data available varied among districts. Some of
the appraisal districts have more historical data available on their computers than others. In
some cases, depending on the age of the project and the amount of historical data available,

researchers were able to collect all of the desired data from computersin the appraisal district
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offices. To ease the collection of the property value from the appraisal districts for some of the
case study locations, the research team obtained compact discs from a private company that

made this information available. Datawere availablein thisform for larger metropolitan areas
(e.g., Harris County). Appraisal districts were also often able to provide anecdotal information

regarding land development trends or contact information for business owners.

2.2.4 Inventory Businesses and Establishments along the Subject Corridor

To get the most detailed information possible during site visits of potential corridors, the
researchers performed windshield surveys of the corridors. In doing so, they recorded the
names, addresses, and tel ephone numbers (when available) from store fronts. The researchers
recorded this information by sketching maps of the corridors and noting specific details such as
parcel location, site circulation, driveway locations, and median opening locations. This
information was very useful for the development of stratifying variables for the analysis
presented in Chapter 3.0. These variables were used to provide separate analyses for factors
such as whether abusiness is a stand-alone business or located in a shopping center, whether a
businessislocated on a corner lot with direct access, or whether a business is located mid-block
or at astreet intersection. The business inventory process also included photographing the
corridors. Researcherstook slides of the roadway cross-sections, as well as examples of adjacent
businesses. The researchers used the slides as arecord of specific attributes of the corridors.

Some of the dlides appear as figures in this report.

2.2.5 Obtain Information About Businesses

During this step of the methodology, data were collected from the appraisal districts regarding
trendsin property values. Datato quantify metrics such as percent change in employees, gross
sales, and property values were also collected in this step. Data were collected for each city,
county, and statewide for comparison to each particular corridor to identify differencesin local
and regional economic activity. Employee data were collected from the Texas Workforce
Commission (TWC). Gross sales data were collected from the Texas Comptroller of Public

Accounts, and property values were collected from the appraisal districts.
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2.2.6 Prioritize Businessesto be Surveyed

Not al of the businesses identified in the site visits and windshield survey were surveyed in the
project. Some business types such as churches or other non-commercial offices were not
surveyed. This step of the methodology identifies all businesses that one desires to survey. One
can also decide in this stage of the methodology whether a mail-out survey or in-person
interview will be performed. In-person interviews were the primary means of data collection in
this study, but the research team also performed some mail-out surveys.

2.2.7 Collect Data by Personal Interviews

This step of the methodology includes the actual interviews and data collection from each
particular business. For this project, in-person interviews were formally scheduled with business
owners/managers for each business. Collecting data by personal interviewsis quite labor
intensive, but it provides a much greater participation rate than mail-out surveys, aswell as
higher quality data. However, some mail-out surveys were performed at selected corridorsin an

effort to provide additional sample size without a significant added cost.

2.2.8 Analyze and Summarize Data

This step of the methodology includes summarizing and analyzing the information that is
collected for the project. Thisincludes investigating the key performance measures of interest
(e.g., number of employees, property values, gross sales) for different business types and
stratifying variables of interest.

2.3 CASE STUDY DESCRIPTIONS
The case studies investigated in the project include corridors with a variety of business mixes.
Most of the corridors are in suburban type areas with shopping centers and strip retail

development. One of the corridors, Grant Avenue in Odessa, islocated in a central business

district. The specific types of development on the individual corridors range from completely
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retail to amix of office, institutional, and retail. In addition, the cities included in the study are
of avariety of population size. The populations range from approximately 25,000 in McKinney
to approximately 1.7 million in the city of Houston. Table 2-1 summarizes several different
characteristics of interest for each of the 11 sites.

2.3.1 TexasAvenue (College Station)

The first test corridor used in the first year of the study to test the survey instrument was the
Texas Avenue corridor in College Station, Texas. In-person surveys were performed along a
1.5-mile segment from University Drive south to Harvey Mitchell Parkway (FM 2818) in 1997.
The data were collected during the construction of the raised median in 1997 along the northern
most segment of the corridor (University Drive to Dominik Drive). Datawere also collected
along the segment from Dominik Drive south to Harvey Mitchell Parkway though this section is
not scheduled for bidding until the year 2001. Performing the survey along the entire corridor
allowed for the testing of the methodology early in the project. 1n 2000, the fourth year of the
study, in-person interviews were again performed after the completion of the raised median.
Texas Avenue went from afour-lane arterial divided by a TWLTL to asix-lane arterial with a
raised median. There were 59 potential businessesin the area of interest. In addition, the
corridor was of interest to the research team as there was also a cross-street (Dominik Drive)
which did not have a median opening. The development along the corridor is primarily
commercial, with some churches and municipal buildings. Most of the commercial development
is concentrated within shopping centers, but there are several freestanding businesses with
individual curb-cuts and driveways. Commercial development is concentrated mostly on the east
side of the street as the Texas A&M University campus is located on the west side. This part of
the campus is comprised of a golf course and other undeveloped land. Thereisone main

entrance to the campus within this segment of Texas Avenue.
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Figures 2-1 through 2-4 show additional points of interest along the test corridor. Figure 2-1
shows atypical turn lane and landscaping of the median. Figure 2-2 shows median landscaping
and adjacent shopping centers. University Driveisin the background. Figure 2-3 showsthe
signage and lack of a median opening for Dominik Drive motorists as they approach Texas
Avenue. Figure 2-4 shows the raised median looking back to University Drive in the

background.

2.3.2 South Post Oak Road (Houston, Texas)

One of the four locations selected in Houston, Texas was South Post Oak Road from the 1-610
extension to South Main Street. The north end project limit includes direct connect access to I-
610, the loop freeway around Houston. There were approximately 155 businesses along the
corridor. This corridor was reconstructed from a four-lane undivided roadway to a six-lane
facility with araised median. The construction of the median was performed from 1988 to 1990
along the approximately 1.5-mile corridor. The site was selected since it contains substantial
development in the form of several stand-alone businesses as well as strip development. In
addition, there were some undevel oped land parcels aong the corridor, and the effects upon
undeveloped land was an interest of the sponsoring agency. This corridor is also uniquein that
the median locations are channelized to allow turning maneuversin only one direction. The
research team decided to perform in-person survey administration along this corridor since it was

rather unique due to these severa characteristics.

Photographs in Figures 2-5 through 2-8 illustrate interesting aspects of the street. Figure 2-5is
taken just south of the 1-610 direct access ramp to South Post Oak Road. This photograph
displays the channelized median which allows traffic to turn in only one direction. Note that the
DO NOT ENTER traffic sign warns southbound drivers along South Post Oak Road not to enter

the opening.
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Figure 2-1. Median Treatment along Texas Avenue.

Figure 2-2. Typical Median Landscaping Treatment with
University Drivein the Background.
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Figure 2-3. Dominik Drive at Texas Avenue without a
Median Opening After Construction.
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Figure 2-4. Typical Landscaping and Median Openings
along Texas Avenue.
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Figure 2-6. Southbound South Post Oak Road Illustrating Channelized Median.
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Figure 2-7. Southbound South Post Oak Road with Strip Development
and Median L andscaping.

Figure 2-8. Back-to-Back Channelized Median Openings along South Post Oak Road.
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Figure 2-6 shows another illustration of the channelized median design. This photograph also
shows the landscaping within the median. Figure 2-7 also shows the median landscaping and
strip development typical for this corridor. Finally, Figure 2-8 illustrates two back-to-back
channelized raised median openings. Also note the truck traffic that is rather significant along

this corridor.

2.3.3 Clay Road (Houston, Texas)

Another location in Houston is the 2.3-mile segment of Clay Road from Hollister Road to
Gessner Road. This east/west street was previously two relatively narrow lanes in each direction
and was widened to include the installation of araised median. This site was attractive to the

research team since it was completed relatively recently, with construction from 1994 to 1996.

The corridor contains strip development and some stand-alone businesses. There are
approximately 63 businesses along the Clay Road corridor. In addition, there are many
undeveloped parcels aong the Clay Road segment. The corridor is experiencing growth as large
companies move into the area. The research team decided to perform the survey administration
of this corridor with mail-out surveys. Figures 2-9 through 2-12 provide more detail of the

corridor.

Figure 2-9 shows the eastern-most end of the east/west roadway case study. Thisfigure aso
shows the design of the raised median and landscaping. Figure 2-10 shows the median design at
asignalized intersection in a more devel oped location along the corridor. Figure 2-11 shows the
raised median landscaping aong the corridor, and Figure 2-12 illustrates another example of the
median design at an intersection. These pictures also show the relatively large amount of

undeveloped land along the corridor.

21



Figure 2-10. Westbound Clay Road at Hollister Road.
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Figure 2-12. Median Design at the Intersection of Clay Road and Gessner Road.
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2.3.4 West Fugua Road (Houston, Texas)

The West Fuqua corridor was used as a case study for the 1.5-mile length from Hiram Clarke
Road to Almeda Road. Prior to the installation of the raised median, the traffic was undivided
with one lane of traffic in each direction. The construction period lasted from 1987 to 1989
during which araised median was added and the road was widened. Although this project was
not within the ideal time-frame for age, the research team selected it for an additional site for a
mail-out survey. The corridor contains significant amounts of undeveloped land as well as strip
development and some stand-alone businesses—approximately 70 in all.

The picturesin Figures 2-13 through 2-15 show interesting aspects of the corridor. Figure 2-13
is taken looking eastbound on West Fuqua just east of Hiram Clarke Road. This photograph
shows the landscaped median, roadway geometry, and adjacent land use. Figure 2-14 shows the
staggered intersection of White Heather Road with West Fuqua Road. The intersection in the
foreground illustrates an unsignalized portion and the respective median treatment, while in the
background the signalized leg is shown. Figure 2-15 is taken along eastbound West Fugua Road
at Buffalo Speedway and again shows the median treatment and the roadway geometry along

with the large amount of adjacent undeveloped land.

2.3.5 Long Point Road (Houston, Texas)

The fourth case study in Houston, Texas, is along Long Point Road from Campbell Road to
Hollister Road. The land use along this 0.7-mile corridor is mainly strip development and some
stand-alone commercia properties. Thereisno undeveloped property along the corridor. This
corridor is undivided with two lanesin each direction. Widening of the roadway to allow for a
raised median is being planned. There are approximately 40 businesses along the corridor. This
site provided valuable insight into the economic impacts of a corridor in which there are near

future plans for median installation.
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Figure 2-14. White Heather Road Inter section M edian Treatment.
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Figure 2-15. Eastbound West Fuqua Road at Buffalo Speedway.

Figures 2-16 through 2-18 contain pictures that illustrate the site. Figure 2-16 is taken
westbound along Long Point Road at the Hollister Road intersection. The photograph shows the
roadway geometry at the intersection. Figure 2-17 istaken midway along the corridor at a curve
along the roadway. One of the principal reasons behind the installation of the raised median was
to improve safety along this horizontal curve segment. Figure 2-18 istaken eastbound at
Campbell. Figures2-16 and 2-18 are the east and west ends of the project, respectively.
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Figure 2-17. Eastbound L ong Point Road Midway along Study Corridor.
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Figure 2-18. Eastbound L ong Point Road at Campbell Road.
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2.3.6 Twin CitiesHighway (Port Arthur, Texas)

Twin Cities Highway (Texas 347) is one of two sites selected for study in Port Arthur, Texas.
The 2.0-mile route being studied was between 53 Street/Hogaboom Road and Griffing Park
Drive/25" Street. Thislocation was of interest to the research team since the raised median was
removed along this corridor from 1983 to 1985 and the two-way |eft-turn lane was put back in
the street aong this segment. Mail-out surveys were sent to approximately 90 business owners
along the corridor which includes mostly strip mall and stand-alone businesses. The research
team felt that thislocation would provide a unique opportunity to obtain economic impact data
from alocation in which the raised median was removed.

28



Figures 2-19 and 2-20 display some of the interesting features of this case study. Figure 2-19
shows the cross section of the existing site including the three lanes of traffic in each direction
with the two-way left-turn lane. The photograph is taken north of Texas 73. Looking closely at
the TWLTL, one can see the previous location of the raised median. This photograph shows
where aturn bay was previously located when the raised median wasin place. The significant
development along this corridor isalsoillustrated in this figure. Figure 2-20 is taken southbound
at 33" Street. This photograph shows the adjacent land use along the corridor. The previous
raised median location can also be seen in the existing TWLTL at the intersection.

2.3.7 9" Avenue (Port Arthur, Texas)

Thisisthe second location in Port Arthur, Texas, selected by the research team. The corridor is
1.5 miles from Texas 365 to Lake Arthur Drive, and it contains amix of land uses including
residential, undeveloped land, some strip devel opment, shopping centers, and a few stand-alone
businesses. In all, there are approximately 65 businesses along the corridor to which surveys
were mailed. The roadway was previously atwo-way undivided facility with one lane of traffic
traveling in each direction. The raised median and an additional lane of traffic in each direction
were added from 1979 to 1980 when the roadway was widened. Although the time frame of this
median installation is much older than initially desired by the research team, the research team
thought that it would be interesting to investigate the ability to obtain datafor an installation of
thisage. The close proximity to the other Port Arthur location also made this site useful for the
study.
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Figure 2-19. Southbound Twin Cities Highway North of Texas 73.

Figure 2-20. Southbound Twin Cities Highway at 33'% Street.
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Figures 2-21 and 2-22 provide illustrations of unique elements of this case study location.
Figure 2-21 is taken southbound on 9" Avenue at Texas 365 (Port Neches Highway) at the
northern end of the study corridor. This photograph shows the cross-sectional geometry of the
facility including the landscaped median in the background. It isalso clear that the southbound
lanes were newly constructed during the raised median installation since they appear newer than
the northbound lanes. The adjacent land uses including strip development can also be seen on
both sides of the roadway. Figure 2-22 illustrates the median treatments at an intersection along
the 9" Avenue corridor. Gas stations are shown on the southeast and southwest corners of the

intersection.
2.3.8 Univergity Drive (McKinney, Texas)

The University Drive (US Highway 380) corridor in McKinney is approximately 1.4 milesin
length and has six travel lanes. McKinney, with a population of approximately 25,000, is located
about 30 miles north of Dallas and is beginning to show suburban development trends. Itis
bounded by US Highway 75 (Central Expressway) on the west and Texas Highway 5 (McDonald
Street) on the east. University Drive is a gateway to McKinney from US 75. This corridor isthe
desired age, since the median was completed in late 1992, making it between five and six years
old at the time of the study. The raised median on University Driveisfairly basic in design with
openings at most street intersections and some private driveway intersections. A variety of land
uses exist along the corridor, including an area of relatively newer retail development, two areas
of relatively older retail development, and an area transitioning from residential to retail/office
development. Theretail development at the western end of the corridor isrelatively new and in
the form of typical strip shopping centers that include two or three anchor businesses and many
smaller specialty stores. Some of these centers also have free-standing outparcel businesses.

The center portion of the corridor includes several older houses which have been transformed
into various types of businesses. The eastern end of the corridor is comprised of relatively older
retail development consisting of smaller strip centers. Researchers recorded 132 total

establishments on this corridor.
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Figure 2-22. Southbound 9" Avenue at Turtle Creek Road.
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Figures 2-23 through 2-25 show cross sections of University Drive as well as the various types of
land development. Figure 23 is on the eastern end of the corridor and presents atypical view of
the high density of driveways of the older retail developments. The central portion of the
corridor and its area of transition from residential to commercial land uses are presented in
Figure 2-24. Figure 2-25 illustrates the western end of the corridor and its modern shopping

centers that have very few driveways.

A\

Figure 2-23. Westbound University Drive near Church Street.
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Figure 2-24. Eastbound University Drive near West Street.
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Figure 2-25. Westbound University Drive near Graves Street.



2.3.9 Loop 281 (Longview, Texas)

The Loop 281 corridor in Longview is approximately 0.6 mileslong and has six travel lanes.
Longview islocated in eastern Texas, approximately 125 miles east of Dallas, and has a
population of about 75,000. There are afew nearby small towns and the small city of Marshall is

20 miles away.

The corridor is bounded on the west by Spur 63 (McCann Road) and on the east by Spur 502
(Judson Road). This segment of the road is abutted compl etely by retail development, including
aregional mall, afew shopping centers, and several free-standing businesses. This corridor has a
relatively low driveway density because of the predominant shopping center style development.
The median, completed in late 1996, was relatively new at the time of this study. Although it
was not in the time frame defined in the methodology, this corridor contains a good mix of retail
establishments that fit the methodology’s criteria. Therefore, the research team decided to
include it in the study.

Loop 281 previously had a flush median on this segment that was similar in widthtoa TWLTL
at the west end and significantly wider at the east end. One of the interviewees referred to the
wider end asaNo Man's Land where automobiles would enter, accelerate, and exit at various
haphazard angles and speeds. The wider end of the median now has a |eft-turn lane adjacent to
the travel lanes and pavestone covering the remainder of the area. Several of the businesses
along this segment of Loop 281 are located in shopping centers that have additional access from
side streets. Therefore, the research team used discretion when targeting businesses to be

surveyed. The researchersidentified approximately 65 businesses along this corridor.

35



Figures 2-26 through 2-28 show the various attributes of the median along the Loop 281
corridor, including the channelization of |eft-turn bays and the low-driveway density. The
widest portion of the median, located at the western end of the corridor, is shown in Figure 2-26.
Figure 2-27 provides agood illustration of the channelized left-turn bays and how the median
gets narrower toward the western end of the corridor. Figure 2-28 shows an example of how
previous left-turn access to and from an individual business was eliminated. Thereisamedian
opening just east of this location which provides access to this business, as well as an adjacent
shopping center.

2.3.10 Call Field Road (Wichita Falls, Texas)

The Call Field Road corridor, located in Wichita Falls, is approximately 0.3 mileslong. Wichita
Fallsisabout 110 miles northwest of Fort Worth, near the Oklahoma border. This corridor isin
an older areathat has experienced some commercial redevel opment in recent years. The case
study segment is amost completely retail, with the main exception being a television station.
There are also two streets, Faith Street and Rhea Street, which have T-intersections with Call
Field Road that are of interest, due to the businesses located on those streets. Faith Street and
Rhea Street also provide additional access to shopping centers and individual businesses which
face Call Field Road.

This corridor is one of two (Long Point Road in Houston is the other) on which the median was
not yet constructed at the time of thisstudy. Therefore, the research team collected data from

these businesses that is based upon their expectations of future impacts.

Faith Street, which intersects Call Field Road near the east end of the corridor, contains one
block of retail establishmentsimmediately south of Call Field. For about one year prior to
construction, and this study, left turnsto and from Faith Street have been prohibited. This
prohibition is effected with the posting of signs and, according to interviewees, active police
enforcement. The raised median, once installed, will physically prevent these left-turn

maneuvers.
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Figure 2-27. Westbound L oop 281 between Judson Road and Tuttle Road.
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Flgure 2-28 Facmg South on Loop 281 West of Tuttle Road

Rhea Road actually intersects Call Field Road near the west end of the corridor. This segment of
Rhea Road provides secondary access to two shopping centers which abut Call Field Road. This
intersection of Rhea Road and Call Field Road is signalized and will remain completely open to
all turning maneuvers after the median is completed. Thereisaso acommercia center, whose
only access is from Rhea Road, that contains amix of retail and service businesses. Due to their
separation from Call Field Road, and the fact that all |eft turnswill continue to be allowed at the
intersection of Rhea Road and Call Field Road, those businesses were not included in the survey.
Lawrence Street has a T-intersection with Call Field Road immediately west of the Rhea Road
intersection. However, there are no businesses on Lawrence Street affected by the median

project.
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Figures 2-29 through 2-32 illustrate the Call Field Road corridor, including Faith Street, which
intersects Call Field Road, before construction began. Figure 2-29 shows the eastern end of the
corridor, looking west from Kemp Boulevard. The central portion of the corridor, whichis
characterized by a higher driveway density, is shown in Figure 2-30. Figure 2-31 presents the
signalized intersections with Rhea Road and Lawrence Street. The Rhea Road intersection (from
the south/l eft) is the segment of interest in this study. Figure 2-32 illustrates Faith Street, which
has some retail development and primarily lay-down curb (continual open access to the parking
lot), including the sign prohibiting left turns at Call Field Road.

2.3.11 Grant Avenue (Odessa, Texas)

The Grant Avenue (US Highway 385) study segment is uniquein that it is located in the central
business district of Odessa, which has a population of approximately 95,000. Grant Avenue
(Andres Highway from a point beyond the north end of the case study) isamajor north-south
street through Odessa. The 0.6-mile corridor is bounded by 2™ Street (US Highway 80) on the
south and 8" Street on the north. The corridor is comprised of amix of retail and office
development, including expansive municipal government and high-rise office buildings. The
area has been undergoing a redevel opment process for the past few years, converting older
buildings which had been vacant into offices and retail establishments. In fact, the median
project was one element of an organized downtown revitalization effort. This corridor
previously consisted of four undivided travel lanes and angle parking at the curbs. Installation of
the median required that the parking be changed to a parallel configuration, since the project
involved no additional right-of-way. Asapart of the parking reconfiguration, pairs of parallel
parking spaces were separated by eight-foot by eight-foot no parking areas. This feature
facilitates easier parallel parking on the street, allowing more vehicles to pull into spaces head-
first. The median segments are one block in length, with openings at all street intersections. The
southern end of the corridor is comprised of a police station, courthouse, and parking areas.
Immediately to the north is a concentration of attorney offices mixed with some retail businesses.
The central portion of the corridor is comprised primarily of retail businesses, while the northern

end is primarily office buildings.
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Figure 2-29. Westbound Call Field Road at Kemp Boulevard.

Figure 2-30. Westbound Call Field between Faith Road and Rhea Road.
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Figure 2-32. Northbound Faith Road near Call Field Road.
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Figures 2-33 and 2-34 show the mix of establishments on the Grant Avenue corridor.
Figure 2-33 illustrates the Grant Avenue cross section and the abutting land uses along the
northern two-thirds of the corridor. An example of the parallel parking configuration is

presented in Figure 2-34.

2.3.12 Amarillo, Texas

Thirteen median removal sitesin Amarillo, Texas, were also investigated to obtain perception
information from business owners regarding the economic impacts of raised medians. These
median removals included construction near several intersections on the west side of the city.
The medians were being shortened in length from 50 to 200 feet to allow driveway location
access to adjacent businesses. The raised median at these sites were not as wide as those that
were built at the other case studies, but rather were traversable medians approximately two feet
in width. Upon removal of the medians, the roadway would operate as undivided. Two of the
sites were converted to a TWLTL after the removal. Figures 2-35 and 2-36 show these median
treatments. Figure 2-35 shows the final location of the raised median at one site along Georgia
Street south of Line Avenue in Amarillo where the raised median has been removed to alow
access to an auto parts store. Figure 2-36 also shows how the raised median was removed to

allow access for the pharmacy.

2.4 DATA COLLECTION

One of theinitial considerations of the research team was the ability to obtain valuable data from
the business owners (i.e., would business owners be willing to volunteer accurate data?). In
addition, the research team desired to obtain data from as many respondents as possible. Asa
result, the team developed two survey instruments, one for interviews and one for mail-outs.
Utilizing two types of survey instruments provided useful information with which to compare
their effectiveness. Tables 2-2 and 2-3 present participation rates for the mail-out surveys and

personal interviews, respectively.
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Figure2-34. A Typical Parallel Parking Configuration along Grant Avenue.



Figure 2-35. Georgia Street South of Line Avenue.

=

Figure 2-36. Line Avenue East of Georgia Street.



%17

Table 2-2. Participation Ratesfor Mail-Out Surveys.

Street City and Number of Parcels Total Returned Surveys Participation Rates (Percent)
. Undeveloped | Number . Undeveloped . Undeveloped
Name State Businesses Land Sent Businesses Land Businesses Land Total
Clay Road Houston, 61 11 72 8 1 13 9 13
Texas
FuquaRoad | Houston, 62 28 9 2 4 3 14 7
Texas
Long Point Houston,
Road Texas 35 0 35 6 0 17 N/A 17
Tw_ln Cities Port Arthur, % 0 % 5 0 6 N/A 6
Highway Texas
o" Avenue | POLAMthur, 68 23 o1 5 3 7 13 9
Texas
Totals = 316 62 378 26 8 8 13 9




Table 2-3. Participation Ratesfor Personal Interviews.

Total Number of Number of Participation
Street Name City and State Establishments Business Rates
Contacted’ Participants (Per cent)

Texas Avenue (1997) | College Station, Texas 130 95 73
Texas Avenue (2000) | College Station, Texas 50 34 68
South Post Oak Road | Houston, Texas 50 19° 36
University Drive McKinney, Texas 47 29 62
Loop 281 Longview, Texas 40 22 55
Call Field Road WichitaFals, Texas 27 17 63
Grant Avenue Odessa, Texas 21 15 71
Various Amarillo, Texas 67 22 33

Totas’ = 302 158 55

"There were no undeveloped land parcels along any of the corridors except South Post Oak Road. This
corridor had three such parcels, but two of them requested a mail-out survey, and one was not able to be
contacted.

“Nine additional surveys not reflected here were received from the South Post Oak Road businesses.
These were from individuals who had requested that they be sent a survey instead of performing a
personal interview, or responses to surveys sent to many of the businesses along South Post Oak Road if
there was difficulty contacting them.

®Does not include Texas Avenue (1997) data.

To aid in obtaining as much data as possible, given the time and financial constraints of the
project, the research team sent mail-out surveys to businesses along five of the case study
corridors. This processyielded additional datafor the research from different study locations

and provided an opportunity for evaluating different data collection techniques.

2.4.1 Mail-Out Surveys

The participation rates for the five mail-out surveys performed in the second year of the research
effort areillustrated in Table 2-2. Thistable breaks down the participation rate by corridor and
parcel type (e.g., business or undeveloped land). The participation rates ranged from 6 to 17
percent. Overall, thetotal participation rate for both businesses and undevel oped land was

9 percent. Surveyswere sent to all businesses and undevel oped landowners identified along the
corridor during the windshield survey and through the appraisal district data. Therefore,
businesses that moved, did not want to participate, or were not likely to be affected by the
median were not removed from the mailing list prior to sending the surveys. Since the mail-out
surveys were relatively low cost, the time was not taken to remove these individuals from the
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list. Further, it was possible that some of these establishments would provide additional
information of interest. The result isthat the participation rates are lower than they would have

been had these businesses been removed from the original sample.

It should also be noted that the Spring Branch areais in the process of revitalizing the areas near
the Clay Road and Long Point Road corridorsin Houston. The Spring Branch Revitalization
Association was conducting public hearings discussing the plans for the Long Point Road
corridor and also discussing the economic developments and revitalization along Clay Road.
The research team was able to attend one such meeting. It islikely that these ongoing and

current effortsin this area supported the relatively higher participation rates of these corridors.

Finally, for avery small cost, the research team sent out reminder cards about three to four
weeks after the mail-out surveys were originally sent. Thisreminder did seemto help in
obtaining a response from some businesses and undevel oped landowners as a few more surveys
werereceived. It also prompted several individuals to call the research team and thank them for
the reminder. Usually these individuals would ssimply respond that they regretted to inform the
researchers that they did not believe their information would be of value since their business had
arrived so far after the completion of the raised median. However, this was till useful to the
research team because these individuals could sometimes supply anecdotal information of use
about the corridor, and it helped in keeping track of what businesses or undevel oped landowners
had or had not participated.

2.4.2 Personal Interview Surveys

Table 2-3, previously presented, displays the participation rates for the personal interviews as
well asthe original test of the methodology in the first year of the project along Texas Avenue.
The participation rates are generally much higher when performing personal interviews than
mailing out the surveys. The participation rates range from 33 percent (Amarillo, Texas) to 73
percent (Texas Avenuein 1997). It is expected that the participation rates along the Amarillo,
Texas, corridors are relatively low since a Chamber of Commerce support letter was not
obtained.
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2.4.3 Customer Surveys

The third survey that was developed for this project was the customer survey. These surveys
were performed in the final year of the project for comparison to what the business owners
themselves stated regarding the raised median. Five locations along the Texas Avenue corridor
in College Station were used for these surveys after permission was granted from the business
owners. Students handed out the one-page customer surveys for one day, over two to four hour
periods at each site. The results of these surveys are described in Chapter 3.0 with the analyses.



3.0 ANALYSESRESULTS

3.1 INTRODUCTION

This chapter will present and describe the analyses results obtained from all the case study
locations. Figure 3-1 illustrates the sequence of data analyses that were performed. There were
primarily six components in the analyses as shown in each block of the figure. Supplemental
data for each step are shown in the respective appendix listed in Figure 3-1. The sections that
follow will describe each of these analyses steps in more detail as well as present the research

results.

Investigate Sample Sizes for Stratifying Variables
and Business Types (Appendix D)

\

Produce Aggregate Summary Statistics (Appendix E)

'

Further Investigate Specific Conditions of Interest (Appendix F)

¥ |\

Gross Sales Data Compared Employment Trend Data Compared
to State, City, and Counties to State, Cities, and Counties
(Appendix G) (Appendix H)
v

Property Value Trend Data Compared
to State, Cities, and Counties
(Appendix 1)

Figure 3-1. Data Analyses Procedure.
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3.2 DATA REDUCTION AND QUALITY CONTROL

Ensuring that the data were recorded reliably and consistently from both the business surveys
and customer surveys was of high importance to the research team. To ensure the reliability, one
individual recorded the business survey resultsin an Excel spreadsheet. Two persons recorded
the shorter and easier to code customer surveysinto Excel. The analyses were then performed
by reading the data into the statistical software SASin which all data analyses were performed.

It should be noted that the data obtained in the first year of the project along Texas Avenuein
College Station were not incorporated in the analyses that follow. This was because the survey
instruments for the Texas Avenue study and the 10 additional case studies added in the second
year and analyzed in the third year were inconsistent. This inconsistency resulted as the survey
instrument was changed as the data collection methodol ogy was enhanced. When appropriate,
references are made to the results prior to the construction of the raised median in College
Station along Texas Avenue from year one of this project. The results that follow include the
data collected along the Texas Avenue corridor in the fourth year of the study as these data are
compatible to the data collected at the additional 10 studies that were collected in the second
year. As previously mentioned, the customer surveys were performed at five businessesin

College Station in the fourth year of the study for comparison to the business surveys.

3.3 SAMPLE SIZESFOR STRATIFYING VARIABLES AND BUSINESS TYPES

The first step of the analysis was to obtain sample size information for the stratifying variables of
interest. For the business surveys, these stratifying variables included the business type, when
the business arrived along the corridor relative to the median installation, whether the business
was at amid-block or street intersection location, if the business was in a shopping center or was
a stand-al one establishment, if the business was on a corner lot, and combinations of these
stratifying variables.

The stratifying variable, when the business arrived along the corridor relative to the median

installation, is termed business group throughout this report. The four business groups are as

50



defined in Figure 3-2. All the subsequent analysisis performed by breaking up the datainto
these business groups. For example, the results of those businesses in group one—those
businesses present before, during, and after construction—can be compared with those
businesses in group two, where the median has yet to beinstalled. Group one includes the sites
in McKinney, Longview, Odessa, South Post Oak Road (Houston), West Fuqua Road (Houston),
Clay Road (Houston), 9" Avenue (Port Arthur), and College Station. Group two includes the
sitesin Wichita Falls and Long Point Road (Houston) where the surveys were performed prior to
construction of the raised median. Group three includes datafrom McKinney, Longview,
Odessa, Clay Road (Houston), 9" Avenue (Port Arthur), and College Station. Finally, group
four data were obtained from McKinney, Longview, Odessa, South Post Oak (Houston), Fuqua
Road (Houston), Clay Road (Houston), 9" Avenue (Port Arthur), and College Station. Recall
that Twin Cities Highway (Port Arthur) and the Amarillo locations are where the median

removal was performed, and analyses on that corridor are discussed later in this chapter.

Table 3-1 illustrates the sample sizes by business group, and shows that there are 163 business

surveys analyzed. The table presents the sample size information by case study corridor.

Of particular interest is the amount of sample for each businesstype. Table 3-2 presents the
sample size breakdown for each type of business for the four business groups. Hair salons are
the only business type not represented in the 76 observations available for business group one
(before group). Table 3-3 presents the sample size information for each business type by case
study location. Table 3-4 presents the sample size information for the customer surveys
performed in College Station along Texas Avenue. There were atotal of 452 customer surveys
returned. Appendix D includes additional sample size information by stratifying variables of
interest. The reader is encouraged to review Appendix D for additional sample size information
including:

+ shopping centers and stand-al one businesses by business group;

¢ persona interviews and mail-out surveys by business group;

¢ closest business access along the corridor by business group;
¢ businesstype by closest access |location; and
.

business type by building type.
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Business Group Raised Median Construction Phase

: Before Durin After
Businesses present before, uring

during, and after median —
construction
(Group 1=Before)

Businesses present before
median construction —
(Group 2=Before only)

Businesses present during
and after median

. —>
construction
(Group 3=During)
Businesses present after
—>

median construction
(Group 4=After)

Figure 3-2. Business Groups as Defined by Raised M edian Construction Phase.
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Table 3-1. Business Group Sample Sizes by Site.

South Post

Long Point

Group McKinney | Longview | WichitaFalls | Odessa Oak Road Road F;g;da Fi')% 9" Ave. | TexasAve. | Totals
1 10 18 0 8 13 0 1 3 0 23 76
2 0 0 17 0 0 6 0 0 0 0 23
3 3 2 0 1 0 0 0 2 1 8 17
4 12 2 0 5 17 0 1 3 4 3 47
Totas 25 22 17 14 30 6 2 8 5 34 163

Note: Business Group 1 = businesses present before, during, and after median installation; Business Group 2 = businesses present before median construction;
Business Group 3 = businesses present during and after median installation; and Business Group 4 = businesses present only after the median had been installed.

Table 3-2. Sample Sizesfor Business Type by Business Group.

Business | Durables ecialt Gas Fast-Food Sit-Down . Auto Hair Other
Group Retail SFI)?etail g Grocery Stations | Restaurant | Restaurant Medical Repair Salon Services Other Total
1 2 23 1 5 11 10 2 7 0 12 3 76
2 1 8 2 1 1 1 3 1 3 2 0 23
3 1 7 0 1 1 2 1 0 1 3 0 17
4 4 14 2 1 2 7 1 0 2 13 1 47
Totals 8 52 5 8 15 20 7 8 6 30 4 163

Note: Business Group 1 = businesses present before, during, and after median installation; Business Group 2 = businesses present before median construction;
Business Group 3 = businesses present during and after median installation; and Business Group 4 = businesses present only after the median had been installed.
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Table 3-3. Sample Sizesfor Business Type by Site.

! Durables | Specialty Gas Fast-Food Sit-Down . Auto Hair Other
Site Retail Retail Grocery Stations | Restaurant | Restaurant Medical Repair | Salon Services Other | Totals
McKinney 1 4 2 2 7 6 0 0 1 2 0 25
Longview 2 14 0 0 2 4 0 0 0 0 0 22
Wichita Falls 1 8 1 1 1 0 1 0 2 2 0 17
Odessa 2 6 0 0 0 1 1 1 2 1 0 14
South Post Oak Rd. 1 8 0 1 0 1 2 3 0 10 4 30
Long Point Road 0 0 1 0 0 1 2 1 1 0 0 6
Fuqua Road 1 0 0 0 1 0 0 0 0 0 0 2
Clay Road 0 1 0 1 1 0 1 2 0 2 0 8
9" Avenue 0 0 1 0 0 0 0 0 0 4 0 5
Texas Avenue 0 11 0 3 3 7 0 1 0 9 0 34
Totals 8 52 5 8 15 20 7 8 6 30 4 163
Table 3-4. Customer Survey Overall Sample Size Information.
Business Type Completed Surveys Per centage of Total

First Sit-Down Restaurant 168 37.2

Second Sit-Down Restaurant 65 14.4

First Gas Station 56 12.4

Second Gas Station 56 124

Fast-Food Restaurant (inside) 65 14.4

Fast-Food Restaurant (drive thru) 42 4.3




3.4 STATISTICAL SIGNIFICANCE OF ANALYSES AND RESPONSE BIAS

The target population for the business surveys for all the corridorsincluded all the businesses
and establishments adjacent to the corridorsin the project. Random sampling of such a small
population would require mathematically involved statistics. However, for this project, it was
possible to contact the entire population along the corridor. In spite of this, complete
information for the whole population was not obtained because some business managers chose
not to answer some or al of the questions. Whether the information obtained from those who
chose to respond is representative of the whole population is open to speculation. Respondents
themselves selected whether or not to respond to the survey and thus were not chosen at random.
Therefore, statistical tests based on random sampling do not answer the question of whether the
number of respondents was appropriate for inferences about the whole population. Furthermore,
there is an inherent response bias in the collected data since not al businesses completed a
survey. Even though the information may not fully represent the whole population, this was the

most complete information that was available.

Customer surveys were performed over atwo week period. The surveys were handed out by
students for one day, over two to four hour periods at each site at five locations in College
Station. As above, respondents themselves selected whether or not to respond to the survey and
thus were not chosen at random. It is again open to speculation as to whether the information
obtained from these surveys is representative of the whole population of customers at agiven
ingtitution or alike business. However, the customer surveys provide an interesting comparison

to the business owner survey results.

3.5 AGGREGATE SUMMARY STATISTICS

The next step in the analysis shown in Figure 3-1 was to produce aggregate statistics of the
survey questions of interest. The questions that were investigated include changesin the
following:

¢ passerby traffic;

¢ relative importance of access;
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¢ raised median installation on regular customers,

¢ full- and part-time employees, property values, accidents, traffic volume, customers
per day, gross sales, gross sales where the median was installed, and gross salesin the
areg,

¢ traffic congestion, traffic safety, property access, business opportunities, customer
satisfaction, and delivery convenience; and

¢ extent of public involvement.

3.5.1. Impactson Passerby Traffic

Changesin passerby traffic, or impulse buyers, are often of interest when considering the
impacts of raised medians. The usual perception of business ownersis that the raised median
will restrict the amount of passerby traffic as motorists are required to take a more circuitous
route to get to their business. Table 3-5 presents the change in passerby traffic for each business
group. A small decrease (2.5 percent) isindicated for the passerby traffic for those businessesin
group one that were present before, during, and after the raised median installation. Conversely,
the perception of those individuals in group two that were present prior to the raised median
installation expected an average of afive percent increase in passerby traffic. In addition, those
business owners that arrived during the construction phase (group three) indicated a small
decrease (2.2 percent) in passerby traffic. Finally, those individuals that arrived after the raised
median installation (group four) indicated a perception that passerby traffic would have increased
by 12.0 percent. Appendix E shows additional statistics for each of these business groups

including the number of observations, minimum values, and maximum values.
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Table 3-5. Percent Change and Sample Size for Passerby Traffic by Business Group.

Business Group Sample Size Staigra(;edn:)fc Sg/ni%fi on

— 0,
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3 ° 67
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Note: Business Group 1 = businesses present before, during, and after median installation;
Business Group 2 = businesses present before median construction; Business Group 3 =
businesses present during and after median installation; and Business Group 4 = businesses
present only after the median had been installed.

Additional analyses regarding passerby traffic for each business type and business group were
also performed. Table F-1 of Appendix F presents thisinformation. For many of the cells,
sample sizes are relatively low or even missing. However, for the before group businesses
(group one), it was observed that fast-food restaurants experienced a small increase in passerby
traffic while al others reported no change in passerby traffic or a small decrease in passerby
traffic. Gas stationsindicated the largest decrease in passerby traffic at 17.5 percent.

More disaggregate analyses of passerby customer perceptions from business owners are also
shown in Table F-2 of Appendix F. The reader is encouraged to review these results for
stratifications of businesses that were present before, during, and after the installation of the
raised median for additional information regarding passerby traffic. Findings of interest from
Table F-2 include:

¢ Specialty retail, sit-down restaurants, and other services located in shopping centers

and at the street intersection did not indicate any change in passerby customers.
¢ Increasesin passerby traffic were indicated by specialty retail businesses located mid-

block, both in shopping centers and stand-alone.
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¢ Decreasesin passerby traffic were provided for specialty retail, gas stations, and fast-
food restaurants that were stand-alone located at a street intersection after the median
installation.

Customers were also asked whether their particular trips to the businesses surveyed were
passerby trips. Table 3-6 summarizes the results of these customer surveys. The percent of trips
that were passerby are highest for gas stations and the fast-food restaurant drive thru. It should
be noted that the first question of the survey asked whether the customer was familiar with the
widening project along Texas Avenue in which araised median was installed that eliminated the
turn lane along Texas Avenue in front of the business. Further, the second question of the survey
asked whether customers patronized the business prior to the raised median installation. This
combination isincluded in the first column of Table 3-6 to provide comparison of the results of
those individuals that frequented the business prior to the median installation to those that have
become customers after the median installation. Note that while there are five total locations, six
sets of data appear as separate surveys were performed at the fast-food restaurant for individuals

inside the store and those going through the drive-thru.
3.5.2 Impacts on Importance of Accessto Customers

Question eight of the survey shown in Appendix A asked business ownersto rank accessibility to
store with other factors including distance to travel, hours of operation, customer service, product
quality, and product price in order of importance that customers use when selecting a business of
their type. The results of this analysis by business group are shown in Table 3-7 for those
businesses there before, during, and after the median installation (group one). In all cases, the
accessibility to the store ranked third or lower. Generally, accessibility was ranked lower than
the items of customer service, product quality, and product price—all elements that business
owners/management themselves can directly influence. Once again, on the customer survey, a
similar question was asked. These results are shown in Table 3-8 compared to the business
owner’ sYmanager’ s survey result. In all cases, the customers ranked accessibility to store with
lower, or equal, value to the business owners. Accessibility is ranked as number two at one of
the gas station locations after product price. Theresultsin Table 3-8 are for customers that knew

of the raised median project and patronized the business prior to the median installation.
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Table 3-6. Passerby Results of Customer Surveys.

Patr_onize Pr i_or to Business Type Total _ Per cent Passer by
Raised Median? SampleSize | Number Passerby
Yes First Sit-Down Restaurant 75 12-0%

No First Sit-Down Restaurant 24 22-8%
I
Yes Second Sit-Down Restaurant 25 12-0%

No Second Sit-Down Restaurant 7 11“3%
I
Yes First Gas Station 17 iiﬂ%

No First Gas Station 9 62-7%
I
Yes Second Gas Station 16 %5%

No Second Gas Station 6 82-3%
P —
Yes Fast-Food Restaurant (inside) 38 23-7%

No Fast-Food Restaurant (inside) 8 3;-5%
P —
Yes Fast-Food Restaurant (drive-thru) 23 Zéj%

No Fast-Food Restaurant (drive-thru) 5 62-0%
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Table 3-7. Relative Importance Ranking of Accessibility to Store by Business Type.

Ranked Items
Business Type SampleSize | Distanceto Hours of Customer Product Product Accessibility to
Travel Operation Service Quality Price Store
Durables Retail 2 5 5 2 2 1 5
Specialty Retall 23 6 5 1 2 3 4
Grocery 1 1 6 2 3 4 5
Gas Station 5 6 5 1 4 2 3
Fast-Food Restaurant 10 5 6 2 1 4 3
Sit-Down Restaurant 10 5 6 1 2 3 4
Medical 2 4 3 2 1 2 4
Auto Repair 6 5 3 1 2 4 6
Other Services 10 6 4 1 2 3 5

Table 3-8. Relative Importance Ranking of Accessibility to Store from Customersand Business Owners.

Business Type Service Type Sar_nple Distanceto Hours_of Customer Prodt_Jct Proc_iuct Accessibility
Size Travel Operation Service Quality Price to Store

Customers 58 4 5 3 1 2 6
. Business Owner 1 5 6 2 1 3 5
Sit-Down Restaurant Customers 23 4 5 3 1 2 4
Business Owner 1 5 6 2 1 4 3
Customers 12 2 4 6 5 1 3
. Business Owner 1 6 4 1 5 2 3
Gas Station Customers 12 5 6 3 4 1 2
Business Owner 1 3 5 2 6 4 1
Fast-Food Restaurant Customers 28 3 6 4 1 2 5
(inside) Business Owner 1 5 6 2 1 4 3
Fast-Food Restaurant Customers 19 4 6 3 1 2 5
(drive-thru) Business Owner 1 5 6 2 1 4 3




There was also interest in further evaluating the ranking of accessibility by various stratifying
variables. Tables F-3 and F-4 with additional information regarding the ranking of accessibility
can be found in Appendix F. Findings from these tables include:
¢ Accessihility to store ranked fourth or lower for all business types aggregated
together (i.e., without consideration of stratifying variables). It isgeneraly ranked
behind some combination of customer service, product quality, and product price
(Table F-3).
¢ Accessihility to store was broken down by the stratifying variables of interest when
the sample size was greater than, or equal to, two (Table F-4). In all but three cases,
accessibility ranked greater than, or equal to, third.
¢ Accessihility to store was ranked second for specialty retail storesthat are stand-alone
establishments, at mid-block locations (n=3); for grocery stores that are in shopping
centers, at street intersections (n=2); and for sit-down restaurants that are stand-alone
establishments, at street intersections (n=2).

¢ Sample sizes became rather small when all the stratifying variables were introduced.

3.5.3 Impacts on Regular Customers

Another question of particular interest on the survey was business owner perception of the
impacts on regular customers due to the raised median installation. The results of the responses
to this question are shown in Table 3-9 for each business group. The business owners that were
aong the corridor before, during, and after the construction of the raised median (group one)
indicated a smaller percentage of their regular customers would be less likely to visit their
business as aresult of the raised median compared to those business owners that were

interviewed prior to the raised median installation (14.3 percent compared to 19.1 percent).
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Table 3-9. Percent and Frequency of Raised Median Installation
Impacts on Regular Customer s by Business Group.

Business Group LessLikely MoreLikely Stay About the Same
1 14.3% 15.7% 70.0%
10 11 49
5 19.1% 14.3% 66.7%
4 3 14
3 12.5% 18.8% 68.8%
2 3 11
4 18.2% 24.2% 57.6%
6 8 19

Note: Business Group 1 = businesses present before, during, and after median installation;
Business Group 2 = businesses present before median construction; Business Group 3 =
businesses present during and after median installation; and Business Group 4 = businesses
present only after the median had been installed.

Customers at the five study locations in College Station were also asked a similar question to
relate to the responses at those particular businesses. The results are shown in Table 3-10. The
majority of the customer survey responses match the business owner’ smanager’ s selection at all
five sites. The gas station business owners/managers interviewed seemed to be the most affected
by the raised median installation. Questions number seven and eight of the customer survey (see
Appendix C) refer to reasons for selecting less likely or more likely. The results of these
guestions are shown in Table 3-11. The primary reason for indicating less likely is due to access
being more difficult. Interestingly, the primary reason for indicating most likely isthat accessis
safer. In addition, customers were asked about their likeliness to visit the establishment during
the construction phase of the median installation. At the gas stations, 71 percent indicated they
were less likely to visit. About 50 percent of the sit-down restaurant and fast-food restaurant
indoor patrons also indicated that they were lesslikely to visit. Finally, 70 percent of the drive-
thru fast-food restaurant customers indicated that they were less likely to visit. The results
indicate the potential impacts that the construction phase can have on these business types.
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Table 3-10. Percent and Frequency of Responses from Customers and Business Owners
Regarding Customers Endor sement of Business.

. LessLikelyto| MoreLikely Stay About
Business Type Survey Type Visit to Visit the Same
Customers 19.7% 4.0% 76.3%
15 3 58
. Business Owner 4
Sit-Down Restaurant Customers 8.0% 0.0% 92.0%
2 0 23
Business Owner v
41.2% 5.9% 52.9%
Customers
7 1 9
. Business Owner 4
Gas Station Customers 58.8% 0.0% 41.2%
10 0 7
Business Owner v
0, 0, 0,
Fast-Food Restaurant Customers ﬁo % 5'6 % 224 %
(inside) Business Owner v
0, 0, 0,
Fast-Food Restaurant Customers 3;"8 % 8'0 % (1522 %
(drive-thru) BUSNEss Owner v
Table 3-11. Reasonsfor Selecting LessLikely and More Likely
in the Customer Surveys.
Visit LessLikely MoreLikely
Business Access Takes Other Stores Access L ess Time Access
Prior to More Longer to More More to Get Here | More Safe
Median? Difficult Get Here Convenient | Convenient
Yes 77.9% 0.0% 22.2% 0.0% 33.3% 58.3%
35 0 10 0 4 7
No 79.0% 5.3% 10.5% 0.0% 14.3% 42.9%
15 1 2 0 1 3

Note: Percentages may not add up to 100 as some respondents selected other for this question.

Analysis was then performed on the business surveys for the impacts on regular customers

depending upon the many stratifying variables. These results are presented as Tables F-5 and

F-6 in Appendix F. The total percentages shown in the right-most column in Table F-5 are
represented in Table 3-9, and Table F-6 further breaks down the stratifying variables of interest.
Highlights of these tables include:
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¢ In most cases provided, the percentage of customers indicating more likely and stay
about the same were the mgjority as indicated in the aggregate results of Table 3-9.

¢ Table F-5 shows the breakdown of specialty retail businesses by business group. This
group had the largest sample size, and only 4.5 percent (1 of 17 surveyed) of business
owners indicated customers were less likely to visit their business of the group one
businesses. Those specialty retail business owners that were interviewed prior to the
raised median installation (group one) indicated less likely 28.6 percent of the time (2
of 7 surveyed). Therefore, the perceptions appear to be harsher than the reality of
those specialty retail businesses that were present before, during, and after the raised
median construction. Sample size information for other businesses was rather low,
although these data are also presented in Table F-5.

¢ TableF-6includes analysis of the business surveys from Table F-5 in which sample
sizeswererelatively large. Statistics for select businesses such as specialty retail,
fast-food restaurants, and sit-down restaurants for different stratifying variables (e.g.,
building type, location, whether the businessis on a corner lot) are included. Sample
sizes were reduced further when analyses were performed at thislevel; however, once
again, amajority of the business ownersindicate that regular customers are more
likely and stay about the same for a majority of the conditions investigated.

3.5.4 Impactson Number of Employees, Property Values, Accidents, and Traffic Volume

Impacts upon the number of employees, property values, accidents, and traffic volumes were
also of interest. Results of these factors by business group are shown in Table 3-12. The during
column in Table 3-12 indicates the impacts during construction relative to prior to the
construction, and the after column indicates the impacts after construction relative to prior to the
construction. For all the business groups, the number of full-time employees increases on
average. Business group two—those interviewed prior to the raised median installation—
indicate that they felt the number of full-time employees would decrease slightly during
construction while it actually increased 8.6 percent for the group one business owners. The
number of part-time employees decreased dlightly after construction of the median. The
perception of business owners was that property values increased 6.7 percent after the median

installation (group one), but those business owners interviewed prior to the median installation
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expected a 2.3 percent decrease. The business owners also indicated a perceived decrease of
10.2 percent in accidents along with a 31.5 percent increase in traffic volumes. Appendix E
contains additional statistics related to these parameters including sample size, minimum values,

and maximum values.

Table 3-13 presents the impacts on customers per day and gross sales for the four business
groups. Gross sales where the median installed refers to question 17 of the survey in which
business owners were asked what they believe wag/is the impact of the raised median for all
businesses along the corridor where the median was installed. Gross salesin the arearefersto a
similar question (question 18) that asked about gross sales for al other businesses in the area (not
necessarily just the corridor) due to the raised median installation. One can quickly see that the
construction phase did seem to impact customers per day and gross sales as evidenced by the
valuesin the during columns. Perceptions seem to indicate alarger expected lossin gross sales
during construction (18.6 percent) compared to the percent reduction of 11.6 percent by those
businesses that were present before, during, and after the median installation. The decreasein
gross sales after the median installation isrelatively small. Appendix E provides additional data
and statistics related to the information presented in Table 3-13 including sample size, minimum
values, and maximum values. Additional information about gross sales is presented in alater

section of this chapter.
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Property Values, Accidents, and Traffic Volumes by Business Group.

Table 3-12. Percent Change, Standard Deviation, and Sample Sizes of Full- and Part-Time Employees,

Full-Time

Part-Time

Business E Property Values Accidents Traffic Volume
Group - mployees Employe% . . .
During After During After During After During After During After
8.6% 3.2% -3.3% -0.3% 1.5% 6.7% 55% | -10.2% | -125 31.5%
1 28.3 20.0 19.7 12.2 10.3 15.8 23.7 27.1 211 50.7
55 57 53 55 31 38 40 40 38 44
—0.3% 0.3% -0.2% -1.0% -8.2% -2.3% -33% | -132% | -11.1% 7.9%
2 11 7.8 0.9 4.9 22.5 11.8 23.0 335 25.0 20.5
19 18 18 17 14 13 18 14 19 17
—6.3% 9.4% —6.3% 0.0% -5.8% 4.7% -71% | -10.7% —8.8% 28.8%
3 17.7 26.5 17.7 0.0 14.3 7.7 18.9 28.3 275 20.5
8 8 8 9 6 7 7 7 8 8
0.0% 7.1% 0.0% 6.3% | -15.6% 7.7% 0.0% 6.7% | -21.9% 37.7%
4 0 189 0.0 17.7 22.4 12.9 0.0 18.6 239 89.3
3 7 3 8 9 11 6 12 8 11

Note: Business Group 1 = businesses present before, during, and after median installation; Business Group 2 = businesses present
before median construction; Business Group 3 = businesses present during and after median installation; and Business Group 4 =

businesses present only after the median had been installed.

Note: The during column indicates impacts during construction relative to prior to construction, and the after column indicates
impacts after construction relative to prior to construction.
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Table 3-13. Percent Change, Standard Deviation, and Sample Sizes of Customers per Day, Gross Sales,
Gross Sales along the Portion Wherethe Median Was (Will Be) Located, and Gross Salesin the Area.

. Gross SalesWhere .
Bg?orzjess Customers per Day Gross Sales Median I nstalled Gross Salesin the Area
During After During After During After During After
-14.9% 17.7% -11.6% -0.03% -16.4% 8.5% 7.6% 1.2%
1 30.6 101.0 24.7 15 185 20.5 175 7.1
54 55 53 61 37 35 25 22
-9.5% -5.9% -18.6% -0.8% -14.2% 5.4% 11.8% 2.7%
2 31.8 10.0 24.8 1.6 17.2 22.9 145 6.0
18 16 19 16 13 14 14 13
-15.6% -3.9% -17.9% 0.0% —-12.95% 13.6% 0.7% 0.7%
3 229 22.6 23.8 12 18.7 20.6 15.9 18.8
8 9 7 9 7 7 7 7
0.0% 50.0% 0.0% 0.3% —20.4% 12.9% 9.5% 5.9%
4 0.0 105.6 — 15 17.8 18.1 13.7 13.8
2 8 1 7 12 12 11 11

Note: Business Group 1 = businesses present before, during, and after median installation; Business Group 2 = businesses present

before median construction; Business Group 3 = businesses present during and after median installation; and Business Group 4 =
businesses present only after the median had been installed.

Note: The during column indicates impacts during construction relative to prior to construction, and the after column indicates
impacts after construction relative to prior to construction.



3.5.5 Impactson Customers per Day, Gross Sales, and Property Values by Business Types

Table 3-14 provides results of analyses for group one businesses that have been present before,
during, and after the median installation for customers per day, gross sales, property values, full-
time employees, and part-time employees for different business types. One can see that the
construction phase of the project appears to have a negative affect on many of the metrics of
interest for many of the different business types. After construction of the raised median,
gasoline stations, auto repair, and other services indicated a small negative affect on gross sales.
These values are dlightly lower for customers per day. Property values after construction are
indicated as either rising or the same after the construction of the median, and there are only
small changesin full- and part-time employees. It should be noted that these results are
aggregate for all test sites. In addition, other conditions such as whether an establishment is on
the corner of alot, in ashopping center, or located mid-block or at a street intersection may also

provide further insight.

Tables 3-11 through 3-13 provide aggregate results for each business group for the several
economic impact measures of interest. Further analysis was performed that investigated these
economic impact measures by stratifying variables of interest such as business type, nearest
access location (e.g., mid-block or street intersection), building type (e.g., shopping center or
stand-alone), and whether the business is located on an intersection corner. The results of these
analyses are shown in Tables F-7 and F-8 in Appendix F. The interested reader is encouraged to
refer to those tables for additional detail; however, some of the highlights of these analyses are
summarized here:

+ Full- and part-time employees generally remained the same or increased during and after
the construction of the raised median for group one businesses. Gas station and fast-food
restaurant business owners located at stand-alone locations at intersections indicated
decreases during construction.

¢ Property values were found to increase for all locations after construction of the median
except for specialty retail businesses located in shopping centers at street intersections
and one medical establishment.
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Table 3-14. Summary of Average Percent Change, Standard Deviation, and Sample Size for Responses from Businesses
Present Before, During, and After Raised Median Installation (Group One Businesses).

Per cent Change in Responses of I nterest
Total Customers per Full-Time Part-Time
Business Type Sample D Gross Sales Property Values
Size _ Day _ _ I_Employees I_Employees
During | After During | After During | After During | After During | After

15.0% 50% | 15.0% 1.0% 1.0% 17.5% - 0.0% 0.0% 0.0%
Durables Retail 2 - - - — — 3.5% - - - -
1 2 1 2 1 2 0 1 1 1

—6.6% 8.1% | -5.6% 04% | -1.0% 3.7% 22.0% 1.0% 0.9% | -5.3%

Specialty Retall 23 14.0% 12.8% | 15.6% 1.2% 3.2% 17.9% 41.0% 11.4% 14.1% 16.8%
19 18 19 21 10 13 20 20 19 19

-20.4% | -17.6% | —404% | -2.4% 16.7% 20.0% 2.6% | -5.0% | —20.0% 0.0%

Gas Station 5 68.1% 23.3% | 24.8% 1.3% 28.9% 26.5% 19.1% 11.2% 44.7% 0.0%
5 5 5 5 5 5 5 5 5 5

-19.9% | 108.9% | -8.6% 0.4% | -17.0% 16.7% | -3.7% 30.8% | -15.3% 3.0%

Fast-Food Restaurant 11 37.0% | 237.6% | 36.1% 1.5% 12.6% 8.8% 26.6% 46.3% 30.0% 13.3%
8 9 7 7 3 6 6 6 7 7

—6.1% 2.6% | -3.6% 0.8% 0.0% 0.0% 1.8% 3.5% 1.8% 5.0%

Sit-Down Restaurant 10 8.8% 3.6% | 10.6% 0.4% 0.0% 0.0% 5.0% 8.2% 5.0% 10.5%
7 7 7 10 4 4 9 10 9 10

—24.0% -5.0% | —20.0% | -0.5% 3.3% 3.3% 0.0% 0.0% 0.0% 0.0%

Auto Repair 7 25.1% 11.2% | 24.5% 1.2% 5.8% 5.8% 0.0% 0.0% 0.0% 0.0%
5 5 6 6 3 3 5 5 4 4

-32.5% -84% | -17.5% | -1.0% 2.0% 7.6% 31% | -4.4% 0.0% 1.4%

Other Services 12 35.7% 9.3% | 36.6% 1.7% 4.5% 10.8% 5.9% 18.8% 0.0% 3.8%
8 8 6 8 5 5 8 8 7 7

Note: Each cell contains the average percent change (top), standard deviation (middle), and number of observations (bottom).




¢ Accidents were generally found to decrease after the median installation while traffic
volumes generally were indicated as increasing.

¢ Although sample size information is rather limited, comparisons can also be made
between some business types and business groups with the information provided in Table
F-7.

¢ Ingeneral, customers per day, gross sales, gross sales where the median was installed,
and gross sales in the area were indicated as increasing in Table F-8.

+ Customers per day and gross sales information (Table F-8) often follow the trends of
Table 3-14 as gross sales generally decreased dlightly for gas stations, auto repair, and
other services.

¢ The construction phase of the median installation appears to have provided decreasesin
customers per day and gross sales. In general, these metrics improved after the
construction phase was compl eted.

¢ Table F-8 dsoincludes datafor all business groups though sample sizes were relatively
small. Thereader is encouraged to review thisinformation for further comparisons of
interest.

3.5.6 Impactson Traffic Congestion, Traffic Safety, Property Values, Business

Opportunities, Customer Satisfaction, and Delivery Convenience

Question 19 of the survey in Appendix A asked business owners whether the following were
better, worse, or the same since the installation of the raised median: traffic congestion, traffic
safety, property access, business opportunities, customer satisfaction, and delivery convenience.
Table 3-15 shows the frequency and percentage of responses to this question for group one
businesses. Gas station business owners/managers indicated worse for a majority of the
responses for property access, business opportunities, customer satisfaction, and delivery
convenience. A majority of sit-down restaurant business owners/managers also indicated that

property access was Worse.
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Table 3-15. Percent and Frequency of Responsesto Itemsof Interest for Select Business Typesfor Group One Businesses.

Fast-Food

Sit-Down

Item of Interest Specialty Retail Gas Station Restaur ant Restaurant Auto Repair
Better 63.6% 40.0% 72.7% 60.0% 42.9%
14 2 8 6 3
Traffic Congestion Worse 12.2% 2(1).0% Si.l% 1(1).0% 4;.9%
Same 18.2% 40.0% 18.2% 30.0% 14.3%
4 2 2 3 1
Better 81.8% 50.0% 81.8% 70.0% 42.9%
18 2 9 7 3
. Worse 13.6% 0.0% 9.1% 0.0% 28.6%
Traffic Safety 3 0 1 0 >
Same 4.6% 50.0% 9.1% 30.0% 28.6%
1 2 1 3 2
Better 36.4% 0.0% 36.4% 30.0% 42.9%
8 0 4 3 3
Worse 27.3% 80.0% 27.3% 50.0% 42.9%
Property Access 6 4 3 5 3
Same 36.4% 20.0% 36.4% 20.0% 14.3%
8 1 4 2 1
Better 45.5% 20.0% 36.4% 40.0% 57.1%
10 1 4 4 4
Business Worse 18.2% 80.0% 0.0% 20.0% 0.0%
Opportunities 4 4 0 2 0
Same 36.4% 0.0% 63.6% 40.0% 42.9%
8 0 7 4 3
Better 45.5% 20.0% 45.5% 10.0% 28.6%
10 1 5 1 2
Customer Worse 4.6% 60.0% 9.1% 20.0% 0.0%
Satisfaction 1 3 1 2 0
Same 50.0% 20.0% 45.5% 70.0% 71.4%
11 1 5 7 5
Better 27.3% 20.0% 27.3% 10.0% 28.5%
6 1 3 1 2
Delivery Worse 13.6% 80.0% 18.2% 20.0% 14.3%
Convenience 3 4 2 2 1
Same 59.1% 0.0% 54.6% 70.0% 57.1%
13 0 6 7 4




Customer surveys also asked questions related to traffic congestion, traffic safety, property
access, and customer satisfaction. A majority of the respondents to the customer surveys
indicated access was worse after the raised median installation, and this majority ranged from 60
percent at one of the sit-down restaurants (25 total surveys) to 88 percent at one of the gasoline
stations (17 total surveys). Except for the sit-down restaurant where 60 percent of the customers
indicated access was worse, the business owners/managers themselves had indicated that they
believed access was also worse. It was interesting to find that a mgjority of customersindicated
that the raised median either made customer satisfaction better or that it remained about the same
for the five businesses where customer surveys were performed (total number of surveys ranged
at sitesfor this question from 16 to 73). At one of the gas stations, half of the customers
indicated that customer satisfaction had increased (16 total surveys). In contrast, the business
owners themselves indicated that customer satisfaction was worse at the two gas stations and one
of the sit-down restaurants while it was the same at the other sit-down restaurant and the fast-

food restaurant.

While Table 3-15 shows these potential impacts for group one businesses, Figure 3-3 through
Figure 3-6 present the percentage of each of these potential impacts indicating better, the same,
or worse for each business group, respectively. The biggest distinctions can be made between
Figure 3-3, showing the impacts of businesses that were there before, during, and after the
median installation (group one), and Figure 3-4, showing the indications of business owners
from businesses prior to construction. It isinteresting to note that the group one businessesin
Figure 3-3 generally indicated worse at lower percentages than those group two businesses in
Figure 3-4. In particular, property accessis indicated as worse for group one businesses at 39.4
percent while higher at 55.6 percent for group two businesses. Similar results are al'so noticeable
for business opportunities, customer satisfaction, and delivery convenience. Thereverseistrue
for traffic congestion, though the percent difference between the two groups is not large (15.3
percent for group one and 14.3 percent for group two). It should be noted that traffic safety is
indicated as worse for 8.5 percent of group one businesses while zero percent felt it would be

worse prior to construction of the median.
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Figure 3-3. Raised Median Impactsof Interest for Group One Businesses.

Figure 3-4. Raised Median Impactsof Interest for Group Two Businesses.
73



Figure 3-5 presents the data for those businesses that arrived during the construction phase. Itis
interesting to note that they indicate a similar percentage as group one businesses of property
access at 29.4 percent asworse. Figure 3-6 presents the results of those businesses that were
present after the median was installed. Appendix E presents additional statistics including the
sample sizes and percentage of respondents indicating better, worse, or the same for the data

presented in Figures 3-3 through 3-6.

Additional analyses were performed for traffic congestion, traffic safety, property access,
business opportunities, customer satisfaction, and delivery convenience by business group and
businesstype. Theseresultsareillustrated in Appendix F in Tables F-9 through F-11. Some of
the more interesting points are made here regarding these results, and the reader is asked to
review Appendix F for more details:
¢ Table F-9indicatesthat generally those business owners that were present before,
during, and after the raised median installation (group one businesses) indicated less
severe negative impacts than those interviewed prior (group two) or during (group
three) the construction of the median. Thisindicates that the general expectations of
the negative impacts appear to be higher than the actual impacts perceived by the
business owners.
¢ Table F-10 and Table F-11 provide further impacts information for traffic congestion,
traffic safety, property access, business opportunities, customer satisfaction, and
delivery convenience by the stratifying variables of interest. At thislevel of analysis,
sample sizes become relatively limited, and the reader is encouraged to review this
information for further detail and comparisons of specific conditions of interest to the
reader.
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Figure 3-5. Raised Median Impactsof Interest for Group Three Businesses.
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Figure 3-6. Raised Median Impactsof Interest for Group Four Businesses.
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3.6 BUSINESSOWNERS EXTENT OF PUBLIC INVOLVEMENT

The extent of public involvement during the raised median construction project was also of
interest. Table 3-16 illustrates the extent of public involvement by business group. For each of
the business groups, low was indicated for a majority of the surveys returned or interviews
performed. Table F-12 in Appendix F provides additional detail regarding public involvement
for group one and two business owners. Table F-12 provides similar results as shown in

Table 3-16 athough it isinteresting to note that 40 percent of group one gas station owners (2 of
5) and one medical business owner indicated a high public involvement.

Table 3-16. Extent of Public Involvement by Business Group.

Business High Somg:what M oder ate Somewhat L ow
Group High Low
1 16.9% 4.6% 13.9% 3.1% 61.5%
11 3 9 2 40
5 20.0% 0.0% 0.0% 0.0% 80.0%
1 0 0 0 4
3 0.0% 0.0% 0.0% 0.0% 100.0%
0 0 0 0 13
4 0.0% 0.0% 4.4% 4.4% 91.3%
0 0 1 1 21

Note: Business Group 1 = businesses present before, during, and after median installation;
Business Group 2 = businesses present before median construction; Business Group 3 =
businesses present during and after median installation; and Business Group 4 = businesses
present only after the median had been installed.

3.7 RAISED MEDIAN REMOVAL ANALYSIS

The research team also collected data along Twin Cities Highway in Port Arthur, Texas, and at
select locationsin Amarillo, Texas, where a raised median was removed. The removal in Port
Arthur was performed from 1983 to 1985. The research team was interested in speaking to the
business owners aong the Twin Cities Highway corridor to determine the impacts upon their
businesses as aresult of the raised median being removed. Unfortunately, due to the age of the
raised median removal, it was difficult to obtain adequate sample sizes of business owners along
the corridor. Further, researchers questioned businesses in this corridor using a mail-out survey,
which produced lower response rates than the in-person interviews as discussed earlier in this
report.
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The Twin Cities Highway corridor produced five returned business surveys. One of these survey
respondents was present before, during, and after the median installation, yet did not complete a
substantial portion of the survey since they were not sure about many of the questions. Three of
the surveys were from individuals that arrived along the corridor after the raised median was
installed. On one survey, the respondent simply wrote comments on the back. Obvioudly, it is
difficult to draw anything conclusively from these surveys; however, it isinteresting to note that
one individual felt that the medians should be placed back in along the corridor as they believed
that the raised medians would provide a safer corridor for motorists. Another interesting note
was made by one business owner that stated the closing of alarge anchor store in their shopping
center impacted their business; however, the reason for the anchor store closing is uncertain.

Thirteen median removal sites were also investigated in Amarillo, Texas. Twenty-two personal
interviews were performed to obtain perception data related to economic impacts. Table 3-17
illustrates the sample size information for the raised median removal projectsin Amarillo.
Thirteen business surveys were obtained for businesses present before, during, and after the
median removal that occurred from 1989 to 1995 at the 22 sites. The following are highlights of
the analyses performed on the Amarillo datafor the group one businesses across all business
types:
¢ Therewasa 3.7 percent increase in passer-by traffic (n=12).
¢ Accessihility to store was ranked 4™ in importance by business owners behind
customer service, product quality, and product price.
¢ Five business ownersindicated their regular customers would be more likely to visit
while seven business owners indicated their regular customers would stay about the
same in terms of likeliness to visit their business after the raised median removal.
¢ Decreases during median removal were indicated for customers per day (15 percent),
gross sales (0.4 percent), and property values (0.6 percent). No change was indicated
in full- or part-time employees during construction.
¢ Increases after median removal were indicated for customers per day (10 percent) and
gross sales (10 percent). No changein full- or part-time employees was indicated
after construction, and a 7 percent decrease in accidents was indicated.
+ Eighty-three percent of the business owners (n=10) indicated that access was better,
and 16 percent (n=2) indicated that safety was worse. Seventy-five percent (n=9)
indicated that customer satisfaction was better.
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Table 3-17. Sample Size Information for Raised M edian Removalsin Amarillo.

Business | Durables ecialt Gas Other Auto
Group Retail SFI)?etail ! Grocery Station Bar Services | Repair Other | Totals
1 0 6 1 2 0 1 1 2 13
3 0 0 0 2 1 2 0 0 5
4 1 1 0 1 0 0 1 0 4
Totals 1 7 1 5 1 3 2 2 22

Note: Business Group 1 = businesses present before, during, and after median installation; Business
Group 3 = businesses present during and after median installation; and Business Group 4 = businesses
present only after the median had been installed.

¢ All business ownersindicated low public involvement.

¢ Therewasa 3.9 percent increase per year in gross sales.

¢ Similar results were obtained when the analyses were stratified by business type
though the sample sizes decreased substantially. Group three businesses (present
during and after the median removal) and group four businesses (present after the
median removal) also indicated similar results to those presented above.

3.8 UNDEVELOPED LAND SURVEY RESULTS

Appendix B presents the survey that was administered by mail to owners of undeveloped land
along the corridors where undevel oped parcels exist. A total of eight undeveloped surveys were
returned—three from 9" Avenue in Port Arthur, one from Clay Road (Houston), and four from
Fugua Road (Houston).

A sample of the undeveloped land survey is shown in Appendix B. There were several questions
of interest asked in the undeveloped land surveys. Table 3-18 summarizes the responses to these
questions for the before, during, and after undeveloped land groups. The table includes
responses to the questions regarding whether the time to access the property changed due to the
median installation, if it was more or less attractive, any effects on development possibilities, and
also the extent of public involvement. Although sample sizes are rather limited, thereisa
genera indication from the results that the raised median has enhanced the attractiveness of the
undeveloped properties. The comments from those responses that indicate a change in the
development effects often indicated that it was positive by providing better access and generally
looking more attractive. Table 3-19 provides the responses of the undevel oped landowners when
asked about traffic congestion, traffic safety, property access, customer satisfaction, and delivery
convenience.
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6.

Table 3-18. Percent and Sample Sizefor Timeto Access, Attractiveness, Development Affects, and
Public Involvement for Undeveloped Land Surveys.

. Timeto Access Attractiveness Development Affects Public I nvolvement
Business | Nearest
Grou Access
P Increase | Decrease | NoChange | Not sure More Less Not sure Yes No Not sure | High Sornii\;;/]hat M oder ate SOTnghat Low
. 0 0 50.0% 50.0% 50.0% 0 50.0% 0 50.0% | 50.0% 0 0 0 0 100.0%
1 Mid-block
1 1 1 1 1 1 2
50.0% 0 50.0% 0 50.0% 50.0% 0 0 50.0% | 50.0% 0 0 50.0% 0 50.0%
1 Street Int.
1 1 1 1 1 1 1 1
0 0 100.0% 0 100.0% 0 0 100.0% 0 0 0 0 0 0 100.0%
3 Not sure
1 1 1 1
50.0% 0 50.0% 0 50.0% 0 50.0% 50.0% 0 50.0% 0 0 0 50.0% 0
4 Not sure
1 1 1 1 1 1 1
0 0 100.0% 0 100.0% 0 0 100.0% 0 0 0 0 0 0 100.0%
4 Street Int. 1 1 1 1

Note: The percentages reported in this table do not always add up to 100 percent due to missing values for some questions.
Note: Business Group 1 = businesses present before, during, and after median installation; Business Group 3 = businesses present during and after median installation; and Business Group 4 =
businesses present only after the median had been installed.

Table 3-19. Percent and Sample Size for Additional Raised M edian | mpacts of Interest for Undeveloped Land Surveys.

. Traffic Congestion Traffic Safety Property Access Business Opportunities Customer Satisfaction Delivery Convenience
Business | Nearest
Group | Access
Better | Worse| Same | Better | Worse Same Better Worse | Same Better Worse | Same | Better [ Worse | Same | Better | Worse Same
Mid- 50.0% 0 50.0% | 100.0% 0 0 50.0% [ 50.0% 0 0 50.0% 0 0 50.0% 0 0 50.0%
1 block 1 1 2 1 1 1 1 1
0 50.0% | 50.0% 0 0 100.0% 0 50.0% [ 50.0% 0 50.0% | 50.0% 0 50.0% | 50.0% 0 50.0% 50.0%
1 [Streetint. 1 1 1 1 1 1 1 1 1 1
100.0% 0 0 100.0% 0 100.0% 0 0 100.0% 0 0 0 0 100.0% 0 0 100.0%
3 Not sure
1 1 1 1 1 1
50.0% 0 0 100.0% 0 0 50.0% 0 50.0% 0 0 50.0% 0 0 0 0 50.0%
4 Not sure
1 1 1 1 1 1
100.0% 0 0 100.0% 0 0 0 100.0% 0 0 100.0% 0 0 50.0% 0 0 100.0%
4 Street Int. 1 1 1 1 1 1

Note: The percentages reported in this table do not always add up to 100 percent due to missing values for some questions.

Note: Business Group 1 = businesses present before, during, and after median installation; Business Group 3 = businesses present during and after median installation; and Business Group 4 =

businesses present only after the median had been installed.




3.9 ADDITIONAL GROSSSALESANALYSIS

Appendix G of this report contains additional analysis that was performed to investigate trends in

gross sales aong the case study corridors compared to the state of Texas averages and the cities

and counties of interest. Additional discussion is provided at the beginning of Appendix G that

explains the data that are present in the tables shown in Appendix G. A couple points of interest

from this datainclude:

L

The construction years from 1988 to 1990 appear to have experienced decreasing
gross sales aong the South Post Oak Road corridor athough the city and county did
not experience declining gross sales during that time period. Gross sales increased
along the corridor after the construction.

A decrease in gross sales was indicated by business owners along Texas Avenue in
College Station during the construction year 1997. Gross sales are indicated as
increasing every year after the construction, and increases are also noted for the City
of College Station and Brazos County.

The year before the construction in 1992 along University Drive in McKinney, gross
sales seemed to decrease; however, the city and county did not experience decreases
during that time period.

Decreasing gross sales were not experienced along the Longview corridor during the
construction phase.

The Odessa corridor respondents indicated increased gross sales during the
construction year of 1992 although the city and county experienced decreasing sales.
None of the corridors experienced decreasing gross sales after the construction phase
except for McKinney, which experienced a small decrease in gross sales the year
following construction.

Sample sizes were relatively low for some corridors including Clay Road, Long Point
Road and West Fugua in Houston, and the Port Arthur corridors.
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3.10 ADDITIONAL EMPLOYMENT DATA ANALYSIS

Appendix H contains additional analyses that were performed on the employment data collected
aong the corridors for the state of Texas and the cities and counties of interest. Discussion
provided at the beginning of Appendix H explainsin more detail the contents of the appendix.
Important observations from this datainclude:

+ Therewasan increase in the number of total employees aong several of the corridors
including Clay Road (Houston), Long Point Road (Houston), South Post Oak
(Houston), University Drive (McKinney), Grant Avenue (Odessa), and Texas Avenue
(College Station).

¢ Those corridors that did experience a decrease in the number of employees only
experienced a decrease for one year and not over consecutive years. For those that
did experience such adecrease, it did not occur during the construction phase along
the corridor.

¢ Sample sizeswererelatively low for West Fuqua Road (Houston) and the two Port
Arthur corridors studied.

3.11 ADDITIONAL PROPERTY VALUE DATA ANALYSIS

Appendix | contains additional data regarding property values from data collected from the local
appraisal districts for each corridor as well as data collected from the Texas Comptroller of
Public Accounts for the cities and counties of interest for comparison to local trends. Discussion
at the beginning of Appendix | describes the datain more detail. Highlights drawn from this
information include the following:
+ Site-specific results generally follow the city and county trends.
¢ Decreases during the construction phase are noted for many of the sites. Thiswas
aso shown in Table 3-14 although the sample sizes for these two data sources are
dightly different, and they include some different businesses.
+ Though property values are occasionally indicated as negétive, they are generally on
therise along all corridors. Business owner perceptionsin Table 3-14 also indicate

positive property values after median installation.
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4.0 DISCUSSION AND CONCLUSIONS

As indicated throughout this report, it should be noted that sample sizes upon which researchers
performed analyses were often rather small; however, many observations and interesting points
may be drawn from this research effort. These observations are invaluable in laying the
foundation for this type of research since limited work had been performed. The reader is
referred to Chapters 1.0 and 2.0 for further detail regarding the survey administration and data
collection. The reader is aso encouraged to review Chapter 2.0 for additional information
regarding the methodology that describes how to collect data for this type of study. This
information and guidance is anticipated to be of significant value for those interested in
performing similar studiesin the future. Some of the key points are listed as follows.

¢ When asked to rank the factors that affect customers endorsing their businesses,
business owners generally ranked accessibility to store fourth or lower below some
combination of customer service, product quality, and product price. According to
business owners, it appears that the most important elements used by customersto
determine what businesses they will endorse are factors that may be controlled by the
business owners themselves to some extent. In surveys of customers at five selected
businesses along the Texas Avenue corridor in College Station, it was found that
customers ranked accessibility to store with lower, or equal, value to the business
owners.

+ When combining all business types, it was found that 85.7 percent of business owners
whose businesses were present before, during, and after the median installation felt
that their regular customers would be more likely (15.7 percent) or stay about the
same in likeliness (70.0 percent) to endorse their business. In contrast, those
businesses that were interviewed prior to the installation of the raised median
indicated this percentage slightly lower (i.e., indicated more regular customers less
likely) at 80.9 percent. Therefore, for the case studies investigated in this project, the
perceptions appear slightly more negative than what actually occurred along corridors
where business owners were present before, during, and after the median installation.
A similar question was posed to customersin College Station at the five selected
businesses, and it was found that a majority of the customer survey responses
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matched the business owner’ manager’ s opinions. Generally, customers did indicate
they were less likely to visit the business during the construction of the raised median.
A magjority of customers indicated that while the raised median made access more
difficult, they indicated that customer satisfaction was better or that it remained about
the same for the five businesses where customer surveys were performed.

There was almost always an increase in the number of total employees along several
of the corridors. Those corridors that did experience a decrease in the number of
employees only experienced a decrease for one year and not over consecutive years.
This decrease often did not coincide with the construction years along the corridor. It
was found that business owners were generally quite loyal to employees even during
the construction phase.

Property values were indicated as increasing 6.7 percent after the raised median
installation by those business owners present before, during, and after the raised
median installation (group one), while the perception of the group two businesses was
that there would be a decrease of 2.3 percent.

Business ownersin Amarillo, Texas, that were present before, during, and after the
median removal generally indicated an average increase in sales of 3.9 percent after
theremoval. A 3.7 percent increase in passer-by traffic (n=12) was noted, and
accessibility to store was ranked 4™ in importance by business owners behind
customer service, product quality, and product price. This raised median was
different than those at other locations. This median treatment was approximately two
feet wide, and it was being removed 50 to 200 feet at signalized intersectionsto
provide access to select businesses that were interviewed.

The construction phase seemed to impact customers per day and gross sales. For al
businesses, perceptions again seem to indicate alarger expected loss in the group two
businesses that were interviewed prior to the construction of the raised median.

These business owners indicated they expected an 18.6 percent reduction in gross
sales, while those that were present before, during, and after the median installation
(group one) indicated an 11.6 percent reduction as shown in Table 3-13. After the
construction phase, a 17.7 percent increase in customers per day was indicated along

with adecrease in gross sales of 0.03 percent for al businesses present before, during,



and after the median installation. Business types such as durables retail, specialty
retail, fast-food restaurants, and sit-down restaurants indicated increasing customers
per day, gross sales, and property values as shown in Table 3-14. Gas stations, auto
repair, and other service businesses indicated decreasing customers per day and gross
sales after the raised median was installed.

¢ The construction phase appears to have the most detrimental impacts on businesses.
Suggestions to alleviate these impactsinclude: 1) ensuring adequate and highly
visible access to businesses during construction, 2) reducing construction time, and
3) performing the construction in smaller roadway segments (phases) to the extent
possible.

¢ Overdl, public involvement participation was indicated as low for 61.5 percent of the
business surveys.

¢ Thein-person business surveys appear to provide more reliable data than the mail-out
surveys, and these survey respondents appreciate the face-to-face opportunity to have
their opinions heard. The average response rate for the in-person surveys was also
much higher (55.0 percent) than the response rate for the mail-out surveys (9.0
percent).

One of the greatest challengesto TxDOT staff has been providing information to business and
property owners regarding potential economic impacts of raised medians on businesses and
properties. TXDOT staff will be able to use the results of this research to explain experiences on
these corridors. It will be important for the staff to note that the results of this research will not
guarantee any specific economic impacts on particular business or property types but may be
used to anticipate general impacts. At aminimum, thisinformation will allow TxDOT staff to
discuss these issues with the public using appropriate research data, instead of having to say that
they are unsure of what to expect. These results are a so anticipated to be of help to other
planners, engineers, and researchers investigating these issues or involved in similar median
projects. The methodology explained in Chapter 2.0 is also expected to be of assistance for

individuals performing similar work in the future.
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APPENDIX A

Sample Business Impact Survey: Personal Interview for Texas Avenue
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Date Texas Transportation Institute CONFIDENTIAL
Texas A & M University System Code No.
College Station, Texas

ECONOMIC IMPACT OF MEDIAN DESIGN ALONG TEXAS AVENUE
(BUSINESS IMPACT SURVEY)

College Station, Texas

Purpose of Survey

The Texas Transportation Institute (TTI) is studying the economic impact of raised median installation
along Texas Avenue in College Station, Texas from University Drive to Dominik Drive for the Texas
Department of Transportation (TxDOT). TxDOT requires the findings of an objective study to aid in
planning median design projects that maximize positive impacts and minimize negative impacts during
and after construction, especially on abutting businesses and undeveloped land. Please take the time to
provide thoughtful responses to these survey questions. ALL ANSWERS TO THE FOLLOWING
QUESTIONS WILL BE HELD CONFIDENTIAL. Your name or the name of your business will not be used
in any way that would identify you.

Thank you very much for your time in filling out this important survey!

1. When did this business begin operations at this location?
Month Year
2. What is the primary type of business?
Durables Retail___  Specialty Retail___  Grocery ___ Convenience Store

Gas Station___ Conv/Gas Station___ Fast-food Restaurant___ Sit-down Restaurant
Bar/Tavern___ Hotel___ Medical___ Other Services

Other_____ describe:

If both retail sales and service, please provide:

Percent sales Percent service

3. Please indicate the location of the nearest median opening that provides access to your business.
In other words, how do your customers enter/exit your business—at a mid-block median opening
or through a street intersection?

Mid-Block Street Intersection

4, What do you believe is the percentage of your customers who are passer-by customers and
those who intend on stopping at your business? Passer-by customers are those customers that
are not intending to stop at your particular business (i.e., impulse customers) as opposed to
planned stops by customers that had intended on stopping at your business.

Percent passer-by traffic Percent planned stop___

5. Prior to the median installation, what do you believe was the percentage of your customers
who were passer-by customers and those that intended on stopping at your business?

Percent passer-by traffic Percent planned stop___
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What do you believe is the reason(s) for any difference, if any, in the percentages you reported in
guestion 4 and question 57

Do you believe your regular customers have remained about the same, are more likely, or have
been less likely to visit your business due to the raised median?

Less likely More likely Stayed about the same

Please rank the following considerations in ascending order from “1" to “6" (with “1" being the
most important) that consumers use when selecting a business of your type:

Distance  Hours of Customer Product Product Accessibility
to Travel Operation Service Quality Price to Store

How many people are employed by your business? Please give the average annual number,
including working owner and/or manager. Construction years are shown in bold.

1991 1992 1993 1994 1995 1996 1997 1998 1999
Full-time
Part-time

For questions 10 through 18:

Please give your best estimate of the percentage impact, up or down, on your business.

If you do not think there was a large change during the construction or if there has not been a large
change after the installation, please mark an “X” for “No Change.”

Please place an “X” for “Not Sure” if you are uncertain about what the effect was during construction
or is now after the installation.

During and after the construction, has there been a change in:

10.

11.

Your number of customers per day?

During Construction After Installation
(As compared to Before Construction) (As compared to Before Construction)
Percent Increase % %
No Change
Percent Decrease % %
Not Sure

Your number of full-time employees?

During Construction After Installation
(As compared to Before Construction) (As compared to Before Construction)
Percent Increase % %
No Change
Percent Decrease % %
Not Sure
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12.

13.

14.

15.

16.

17.

Your number of part-time employees?

During Construction
(As compared to Before Construction)
Percent Increase %
No Change
Percent Decrease
Not Sure

%

| /]

Your gross sales?

During Construction
(As compared to Before Construction)

Percent Increase %
No Change

Percent Decrease %
Not Sure

Your property values?

During Construction
(As compared to Before Construction)

Percent Increase %
No Change

Percent Decrease %
Not Sure

After Installation
(As compared to Before Construction)
%

(=]

%

| J]

After Installation
(As compared to Before Construction)
%

(=]

0

1]

After Installation
(As compared to Before Construction)
%

(=]

%

(=]

The number of accidents along the portion of Texas Avenue where the median was installed?

During Construction
(As compared to Before Construction)

Percent Increase %
No Change

Percent Decrease %
Not Sure

After Installation
(As compared to Before Construction)
0

X

%

1]

The traffic volumes along the portion of Texas Avenue where the median was installed?

During Construction
(As compared to Before Construction)

Percent Increase %
No Change

Percent Decrease %
Not Sure

Gross sales for all businesses along the portion of Texas Avenue where the median was

installed?

During Construction
(As compared to Before Construction)
Percent Increase %
No Change
Percent Decrease
Not Sure

%

| ]
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After Installation
(As compared to Before Construction)
%

(=]

%

1]

After Installation
(As compared to Before Construction)
0

X

%

1]



Gross sales for all other businesses in this area of College Station due to the installation of the
raised median?

During Construction After Installation
(As compared to Before Construction) (As compared to Before Construction)
Percent Increase % %
No Change
Percent Decrease % %
Not Sure

Please indicate below, whether you feel the installation of the raised median has made the
following items “Better”, “Worse”, or about “The Same” as before the median was installed.

Better Worse The Same
Traffic Congestion
Traffic Safety
Property Access
Business Opportunities
Customer Satisfaction
Delivery Convenience

~poooTw

1T

Please indicate with an “X” the appropriate range of annual gross sales for each year of this
business. This information provides the researchers with a range by which to evaluate the trend
in economic activity due to the raised median installation. Construction years are shown in bold.

1991 1992 1993 1994 1995 1996 1997 1998 1999
Less than $100,000
$100,000 to $250,000
$250,000 to $500,000

$500,000 to $1,000,000
$1,000,000 to $1,500,000
$1,500,000 to $2,000,000

$2,000,000 to $2,500,000
$2,500,000 to $3,000,000
$3,000,000 to $3,500,000

$3,500,000 to $4,000,000
$4,000,000 to $4,500,000
$4,500,000 to $5,000,000

More than $5,000,000
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21.

22.

23.

24,

Please indicate below the change in percentage of business sales activity that occurred at this
business between the years shown. Construction years are in bold.

+ Please give your best estimate of the percentage impact, up or down, on your business.
+ If you do not think there was a change, please mark an “X” for “No Change.”
¢ Please place an “X” for “Not Sure” if you are uncertain about what the change was.

1991-1992 1992-1993 1993-1994 1994-1995 1995-1996 1996-1997 1997-1998 1998-1999

Percentage Increase % % % % % % % %
No Change

Percentage Decrease % % % % % % % %
Not Sure

What do you believe is the reason for the changes from year to year as you have indicated in
guestion 21?

Please indicate the extent of your involvement in the public hearing and public meeting process
for this median installation project by placing an “X” next to the appropriate category below.

High (attended several meetings)
Somewhat high involvement
Moderate involvement
Somewhat low involvement

Low involvement

Please use this space to discuss any additional thoughts you may have about the raised median
installation along Texas Avenue.

Once again, thank you very much for your time in completing this important survey!
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25.

Demeanor of person surveyed:

Extremely positive
Positive

Neutral

Negative
Extremely negative
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APPENDIX B

Sample Undeveloped Land Survey: Undeveloped Land for Clay Road
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Texas Transportation Institute CONFIDENTIAL
Texas A & M University System Code No.
College Station, Texas

ECONOMIC IMPACT OF MEDIAN DESIGN ALONG CLAY ROAD
(UNDEVELOPED LAND SURVEY)

Houston, Texas

Purpose of Survey

The Texas Transportation Institute (TTI) is studying the economic impact of raised median installation
along Clay Road in Houston, Texas from Beltway 8 to Hempstead for the Texas Department of
Transportation (TxDOT). TxDOT requires the findings of an objective study to aid in planning median
design projects that maximize positive impacts and minimize negative impacts during and after
construction, especially on abutting businesses and undeveloped land. ALL ANSWERS TO THE
FOLLOWING QUESTIONS WILL BE HELD CONFIDENTIAL. Your name will not be used in any way that
would identify you.

If you did not own your land along this corridor until after the installation of the raised median, your
responses, to the best of your knowledge, are still of value to the research effort. If you have any
guestions about this survey or this research, please contact Bill Eisele at (409) 845-8550 or Bill Frawley
at (817) 277-5503.

Thank you very much for your time in filling out this important survey! When you have completed the
survey, please return it by mail in the postage paid envelope that is enclosed. Once again, thank you
very much!

1. Do you own more than one parcel of undeveloped land on Clay Road where the median was
installed?

No Yes

If yes, please specify the locations of all parcels of land that you own along this portion of Clay
Road. Please complete this survey for each parcel of vacant land you own.

2. When did you purchase this property?
Month Year
3. What is the area (square footage or acreage) of the property you own?
Square feet or Acres
4. What is the length of your property along Clay Road?
Feet
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10.

Did you lose some of your property due to the widening of Clay Road?
Yes No

If yes, how much? Square feet or Acres Not sure

Do you believe that the installation of the raised median caused the time it takes to access your
property to:

Increase Decrease No Change

Do you believe that your property is now more attractive or less attractive to potential buyers after
the raised median has been installed?

More Attractive Less Attractive

Do you believe that the addition of the raised median on Clay Road has affected the potential
types of development on your property?

Yes No

If yes, please explain:

Has your property’s value per square foot or acre been affected by the installation of a raised
median?
Yes No

If yes, Up Down Percent Up or Down

Has your property’s value per square foot or acre been affected by the roadway widening and/or
loss of property?
Yes No

If yes, Up Down Percent Up or Down
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11.

Please indicate the location of the nearest median opening that provides access to your land. In
other words, how are future motorists likely going to enter/exit your land—at a mid-block median
opening or through a street intersection?

Mid-Block Street Intersection

For questions 12 through 15:

+ Please give your best estimate of the percentage impact, up or down, on your land.

+ If you do not think there was a large change during the construction or if there has not been a
large change after the installation, please mark an “X” for “No Change.”

¢ Please place an “X” for “Not Sure” if you are uncertain about what the effect was during
construction or is now after the installation.

During and after the construction, has there been a change in:

12.

13.

14.

15.

The number of accidents along the portion of Clay Road where the median was installed?

During Construction After Installation
(As compared to Before Construction) (As compared to Before Construction)
Percent Increase % %
No Change
Percent Decrease % %
Not Sure

The traffic volumes along the portion of Clay Road where the median was installed?

During Construction After Installation
(As compared to Before Construction) (As compared to Before Construction)
Percent Increase % %
No Change
Percent Decrease % %
Not Sure

Gross sales for all businesses along the portion of Clay Road where the median was installed?

During Construction After Installation
(As compared to Before Construction) (As compared to Before Construction)
Percent Increase % %
No Change
Percent Decrease % %
Not Sure

Gross sales for all businesses in the area adjacent to the portion of Clay Road where the median
was installed?

During Construction After Installation
(As compared to Before Construction) (As compared to Before Construction)
Percent Increase % %
No Change
Percent Decrease % %
Not Sure
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16. Please indicate below, whether you feel the installation of the raised median has made the
following items “Better,” “Worse,” or about “The Same” as before the median was installed.

Better Worse The Same
Traffic Congestion
Traffic Safety
Property Access
Business Opportunities
Customer Satisfaction
Delivery Convenience

~ooooTw

1]

17. Please indicate the extent of your involvement in the public hearing and public meeting process
for this median installation project by placing an “X” next to the appropriate category below.

High (attended several meetings)
Somewhat high involvement
Moderate involvement
Somewhat low involvement

Low involvement

18. Please use this space to discuss any additional thoughts you may have about the raised median
installation along Clay Road. There is additional space at the bottom of this page if necessary.

Once again, thank you very much for your time in completing this important survey! Please mail this
survey in the postage paid envelope that is enclosed to:

Texas Transportation Institute
Mobility Analysis Program

The Texas A&M University System
College Station, TX 77843-9988
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APPENDIX C

Sample Customer Impact Survey for Texas Avenue
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Site number: 1

The Texas Transportation Institute at Texas A&M University is studying the economic impact of the roadway widening and
raised median installation (elimination of the center turn lane) along Texas Avenue in College Station, Texas from University
Drive to Dominik Drive for the Texas Department of Transportation. Please take the time to provide thoughtful responses to
these survey questions. If you have any questions regarding this survey or the study please contact the research supervisor
Bill Eisele at (979) 845-8550. Thank you very much for your time in filling out this survey!

1.

10.

11.

Are you aware of the widening project in which a raised median was installed that eliminated the turn lane along Texas
Avenue in front of this business?
Yes No

Did you patronize this business prior to the construction of the raised median?
Yes No

When leaving this business will you have to go the opposite way than you would like and make a U-turn (or series of
right turns)?
Yes No

Is this driving maneuver different than before the raised median was installed along the center of Texas Avenue in front
of this business?
Yes No

Did you make a special trip to visit this business or just stop here because it is convenient on the way to somewhere
else?

Special trip just to this business (or went out of way to stop here)

Passing by / convenient

If you visited this business prior to the roadway widening and median installation, do you believe you are now more
likely or less likely to visit this business or is it about the same?
Less likely More likely Stayed about the same

If less likely in question 6, why?
__Access more difficult
_____Takes longer to get here

____ Other stores more convenient
____ Other, please describe

If more likely in question 6, why?
__Access more convenient
__ lLesstime to get here
__ Access more safe
____ Other, please describe

If you visited this business prior to the roadway widening and median installation, were you more likely or less likely to
visit the business during the construction of the raised median?
Less likely More likely Stayed about the same

Please rank the following considerations in increasing order from “1” to “6” (with “1” being the most important) that you
use when selecting a business of this type:

Distance Hours of Customer Product Product Accessibility

to Travel Operation Service Quality Price to Store

Please indicate below whether you feel the installation of the raised median has made the following items “better,”
“worse,” or about “the same” as before the median was installed.

Better The same
Traffic congestion
Traffic safety
Property access
Customer satisfaction

=
o
=
(7]
D
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12. Do you have any other comments regarding the raised median?

Once again, thank you very much for your time in completing this important survey!
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APPENDIX D

Additional Sample Size Information by Stratifying Variables of I nterest
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Table D-1. Sample Sizes of Shopping Centersand Stand-Alone

Businesses by Business Group.

Business Group Shopping Center Stand-Alone Totals
1 39 37 76
2 14 9 23
3 11 6 17
4 33 14 47
Totals 97 66 163

Note: Business Group 1 = businesses present before, during, and after median installation;
Business Group 2 = businesses present before median construction; Business Group 3 =
businesses present during and after median installation; and Business Group 4 = businesses
present only after the median has been installed.

Table D-2. Sample Sizes of Personal Interviews
and Mail-Out Surveys by Business Group.

Business Group Personal Interview Mail-Out Totals
1 68 8 76
2 17 6 23
3 14 3 17
4 34 13 47
Totals 133 30 163

Note: Business Group 1 = businesses present before, during, and after median installation;
Business Group 2 = businesses present before median construction; Business Group 3 =
businesses present during and after median installation; and Business Group 4 = businesses
present only after the median has been installed.

Table D-3. Sample Sizes of Closest Business Access

along Corridor by Business Group.

Business Group Mid-Block Street I nter section Unknown Totals
1 35 37 1 73
2 7 12 3 22
3 6 11 0 17
4 19 26 0 45
Totals 67 86 4 157

Note: Business Group 1 = businesses present before, during, and after median installation;
Business Group 2 = businesses present before median construction; Business Group 3 =
businesses present during and after median installation; and Business Group 4 = businesses
present only after the median has been installed.
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TableD-4. Sample Sizesfor Business Type by Closest Access L ocation.

Access Durables | Specialty Gas Fast-Food Sit-Down . Auto Hair Other
L ocation Retail Retail Grocery Stations | Restaurant Restaur ant Medical Repair Salon Services Other Totals
Mid-Block 3 28 1 2 3 6 4 5 1 12 2 67
Street Int. 5 24 2 6 11 13 3 3 4 15 0 86
Unknown 0 0 1 0 1 1 0 0 1 0 0 4
Totals 8 52 4 8 15 20 7 8 6 27 2 157
Table D-5. Sample Sizesfor Business Type by Building Type.
Access Durables | Specialty Gas Fast-Food Sit-Down . Auto Hair Other
L ocation Retail Retail Grocery Stations | Restaurant Restaur ant Medical Repair Salon Services Other Totals
Shopping 4 38 5 0 3 8 7 2 4 22 4 97
Center
Stand- 4 14 0 12 12 0 6 2 8 66
Alone
Totals 52 5 8 15 20 7 8 6 30 4 163




APPENDIX E

Additional Detailed Data from Aggregate Summary Statistics
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This appendix contains additional detailed data related to aggregate summary statistics as
presented in Chapter 3.0. The data are discussed in four sections related to each business

grouping as described in the report. These groupings are as follows:

Group One (Before): Businesses present before, during, and after median installation.
Group Two (Before only): Businesses present before median construction isto begin.
Group Three (During): Businesses present during and after median installation.
Group Four (After): Businesses present only after the median has been installed.

The additional data provided related to Tables 3-5, 3-12, and 3-13 include statistics for various
variables of interest including sample sizes (N), average (mean), standard deviation, and

minimum and maximum values. Additional data are provided in this appendix for Figures 3-3
through 3-6 including sample sizes and percentages of the sample specifying “ better,” “worse,”

or “the same.”

113



TableE-1. Select Statisticsfor Several Variablesof Interest for Group One Businesses.

Variable of Interest N | Mean Standard Minimum | Maximum
Deviation
Passerby Traffic 52 -2.5 9.3 —45.0 10.0
Customers per Day (During) 54 | -14.9 30.6 -90.0 100.0
Customers per Day (After) 55 17.7| 1010 -35.0 700.0
Full-Time Employees (D) 55 8.6 28.2 -50.0 100.0
Full-Time Employees (A) 57 3.2 20.0 -50.0 100.0
Part-Time Employees (D) 53 -3.2 19.7 -100.0 50.0
Part-Time Employees (A) 55 -0.3 12.2 —67.0 30.0
Gross Sales (D) 53 | -11.6 24.7 —75.0 50.0
Gross Sales (A) 61 | -0.03 14 -3.0 1.0
Property Values (D) 31 15 10.2 -15.0 50.0
Property Values (A) 38 6.9 158 -50.0 50.0
Accidents (D) 40 55 23.7 -50.0 100.0
Accidents (A) 40 | -10.2 27.1 —75.0 30.0
Traffic Volumes (D) 38 | -125 21.1 —65.0 50.0
Traffic Volumes (A) 44 314 50.7 0 250.0
Gross Sales Where Median Installed (D) | 37 | -16.3 185 —65.0 25.0
Gross Sales Where Median Installed (A) | 35 85 20.5 -25.0 100.0
Gross Salesin AreaWhere Installed (D) 25 7.6 175 -25.0 65.0
Gross Salesin AreaWhere Installed (A) | 22 1.2 7.1 -15.0 20.0
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Table E-2. Traffic Congestion Statisticsfor Group One Businesses.

Cumulative Cumulative
Value Frequency Per cent Frequency Per cent
Better 45 62.50 45 62.50
Worse 11 15.28 56 77.78
The Same 16 22.22 72 100.00
Table E-3. Traffic Safety Statisticsfor Group One Businesses.
Cumulative Cumulative
Value Frequency Per cent Frequency Per cent
Better 50 70.42 50 70.42
Worse 6 8.45 56 78.87
The Same 15 21.13 71 100.00
Table E-4. Property Access Statisticsfor Group One Businesses.
Cumulative Cumulative
Value Frequency Per cent Frequency Per cent
Better 22 30.99 22 30.99
Worse 28 39.44 50 70.42
The Same 21 29.58 71 100.00
Table E-5. Business Opportunities Statisticsfor Group One Businesses.
Cumulative Cumulative
Value Frequency Per cent Frequency Per cent
Better 29 40.28 29 40.28
Worse 12 16.67 41 56.94
The Same 31 43.06 72 100.00
Table E-6. Customer Satisfaction Statisticsfor Group One Businesses.
Cumulative Cumulative
Value Frequency Per cent Frequency Per cent
Better 26 36.11 26 36.11
Worse 9 12.50 35 48.61
The Same 37 51.39 72 100.00
Table E-7. Delivery Convenience Statisticsfor Group One Businesses.
Cumulative Cumulative
Value Frequency Per cent Frequency Per cent
Better 18 25.35 18 25.35
Worse 17 23.94 35 49.30
The Same 36 50.70 71 100.00
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TableE-8. Select Statisticsfor Several Variablesof Interest for Group Two Businesses.

Variable of Interest N | Mean Standard Minimum | Maximum
Deviation

Passerby Traffic 5 5.0 11.2 0 25.0
Customers per Day (During) 18 | -95 318 -70.0 80.0
Customers per Day (After) 16 | -5.9 10.0 -25.0 0

Full-Time Employees (D) 19 | -03 11 -5.0 0

Full-Time Employees (A) 18 0.3 7.8 -20.0 25.0
Part-Time Employees (D) 18 | -0.2 0.9 -4.0 0

Part-Time Employees (A) 17 | -1.0 4.9 -20.0 3.0
Gross Sales (D) 19 | -18.6 24.8 -80.0 5.0
Gross Sales (A) 16 | -0.8 16 -3.0 1.0
Property Values (D) 14 | 82 22.5 -80.0 10.0
Property Values (A) 13 | -23 11.8 -25.0 20.0
Accidents (D) 18 | -33 23.0 -60.0 25.0
Accidents (A) 14 | -13.2 335 -80.0 50.0
Traffic Volumes (D) 19 | -111 25.0 -50.0 50.0
Traffic Volumes (A) 17 7.9 20.5 -15.0 80.0
Gross Sales where Median Installed (D) 13 | -14.2 171 -50.0 0

Gross Sales where Median Installed (A) 14 54 229 -20.0 80.0
Gross Salesin AreaWhere Installed (D) 14 11.8 14.5 0 50.0
Gross Salesin AreaWhere Installed (A) 13 2.7 6.0 0 20.0
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Table E-9. Traffic Congestion Statisticsfor Group Two Businesses.

Cumulative Cumulative
Value Frequency Per cent Frequency Per cent
Better 15 71.43 15 71.43
Worse 3 14.29 18 85.71
The Same 3 14.29 21 100.00
Table E-10. Traffic Safety Statisticsfor Group Two Businesses.
Cumulative Cumulative
Value Frequency Per cent Frequency Per cent
Better 15 75.0 15 75.0
The Same 5 25.0 20 100.00
Table E-11. Property Access Statisticsfor Group Two Businesses.
Cumulative Cumulative
Value Frequency Per cent Frequency Per cent
Better 3 16.67 3 16.67
Worse 10 55.56 13 72.22
The Same 5 27.78 18 100.00

Table E-12. Business Opportunities Statistics for Group Two Businesses.

Cumulative Cumulative
Value Frequency Per cent Frequency Per cent
Better 3 15.00 3 15.00
Worse 5 25.00 8 40.00
The Same 12 60.00 20 100.00
Table E-13. Customer Satisfaction Statisticsfor Group Two Businesses.
Cumulative Cumulative
Value Frequency Per cent Frequency Per cent
Better 6 30.00 6 30.00
Worse 5 25.00 11 55.00
The Same 9 45.00 20 100.00
Table E-14. Délivery Convenience Statisticsfor Group Two Businesses.
Cumulative Cumulative
Value Frequency Per cent Frequency Per cent
Better 7 35.00 7 35.00
Worse 8 40.00 15 75.00
The Same 5 25.00 20 100.00
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Table E-15. Select Statisticsfor Several Variables of Interest for Group Three Businesses.

Variable of Interest N | Mean Standgrd Minimum | Maximum
Deviation
Passerby Traffic 9 -2.2 6.7 -20.0 0
Customers per Day (During) 8 |-15.6 22.9 -50.0 0
Customers per Day (After) 9 -3.9 22.6 —-60.0 25.0
Full-Time Employees (D) 8 —6.3 17.7 -50.0 0
Full-Time Employees (A) 8 9.4 26.5 0 75.0
Part-Time Employees (D) 8 -6.3 17.7 -50.0 0
Part-Time Employees (A) 9 0 0 0 0
Gross Sales (D) 7 | -17.9 23.8 -50.0 0
Gross Sales (A) 9 0 12 -3.0 1.0
Property Values (D) 6 -5.8 14.3 -35.0 0
Property Values (A) 7 4.7 7.7 0 20.0
Accidents (D) 7 -7.1 18.9 -50.0 0
Accidents (A) 7 | -10.7 28.3 -50.0 25.0
Traffic Volumes (D) 8 -8.8 27.5 -50.0 20.0
Traffic Volumes (A) 8 28.8 20.5 0 55.0
Gross Sales where Median Installed (D) 7 | -129 18.7 -50.0 0
Gross Sales where Median Installed (A) 7 13.6 20.6 0 50.0
Gross Salesin AreaWhere Installed (D) 7 0.7 15.9 -25.0 30.0
Gross Salesin Area Where Installed (A) 7 0.7 18.8 -30.0 35.0
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Table E-16. Traffic Congestion Statisticsfor Group Three Businesses.

Cumulative Cumulative
Value Frequency Per cent Frequency Per cent
Better 12 75.00 12 75.00
Worse 3 18.75 15 93.75
The Same 1 6.25 16 100.00

Table E-17. Traffic Safety Statisticsfor Group Three Businesses.

Cumulative Cumulative
Value Frequency Per cent Frequency Per cent
Better 14 82.35 14 82.35
Worse 1 5.88 15 88.24
The Same 2 11.76 17 100.00

Table E-18. Property Access Statisticsfor Group Three Businesses.

Cumulative Cumulative
Value Frequency Per cent Frequency Per cent
Better 7 41.18 7 41.18
Worse 5 29.41 12 70.59
The Same 5 29.41 17 100.00

Table E-19. Business Opportunities Statisticsfor Group Three Businesses.

Cumulative Cumulative
Value Frequency Per cent Frequency Per cent
Better 7 43.75 7 43.75
The Same 9 56.25 16 100.00

Table E-20. Customer Satisfaction Statisticsfor Group Three Businesses.

Value Frequency Per cent %:;Lﬂg[]g,e Clljbrgruclsr:l[ve
Better 5 31.25 5 31.25
Worse 2 12.50 7 43.75
The Same 9 56.25 16 100.00

Table E-21. Delivery Convenience Statisticsfor Group Three Businesses.

Cumulative Cumulative
Value Frequency Per cent Frequency Per cent
Better 4 23.53 4 23.53
Worse 4 23.53 8 47.06
The Same 9 52.94 17 100.00
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Table E-22. Select Statisticsfor Several Variables of Interest for Group Four Businesses.

Variable of Interest N | Mean Standgrd Minimum | Maximum
Deviation
Passerby Traffic 6 12.0 23.9 -2.0 60.0
Customers per Day (During) 2 0 0 0 0
Customers per Day (After) 8 50.0 105.6 -30.0 300.0
Full-Time Employees (D) 3 0 0 0 0
Full-Time Employees (A) 7 7.1 18.9 0 50.0
Part-Time Employees (D) 3 0 0 0 0
Part-Time Employees (A) 8 6.3 17.7 0 50.0
Gross Sales (D) 1 0 . 0 0
Gross Sales (A) 7 0.3 15 -3.0 1.0
Property Values (D) 9 |-156 22.4 -50.0 10.0
Property Values (A) 11 1.7 12.9 0 40.0
Accidents (D) 6 0 0 0 0
Accidents (A) 12 6.7 18.6 -20.0 50.0
Traffic Volumes (D) 8 |-219 23.9 -50.0 0
Traffic Volumes (A) 11 37.7 89.3 -20.0 300.0
Gross Sales Where Median Installed (D) | 12 | -20.4 17.8 -50.0 0
Gross Sales Where Median Installed (A) | 12 12.9 181 -10.0 45.0
Gross Salesin AreaWhere Installed (D) 11 9.5 13.7 0 35.0
Gross Salesin Area Where Installed (A) 11 5.9 138 -20.0 35.0
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Table E-23. Traffic Congestion Statisticsfor Group Four Businesses.

Cumulative Cumulative
Value Frequency Per cent Frequency Per cent
Better 18 60.00 18 60.00
Worse 4 13.33 22 73.33
The Same 8 26.67 30 100.00

Table E-24. Traffic Safety Statisticsfor Group Four Businesses.

Cumulative Cumulative
Value Frequency Per cent Frequency Per cent
Better 21 70.00 21 70.00
Worse 5 16.67 26 86.67
The Same 4 13.33 30 100.00

Table E-25. Property Access Statisticsfor Group Four Businesses.

Cumulative Cumulative
Value Frequency Per cent Frequency Per cent
Better 14 46.67 14 46.67
Worse 11 36.67 25 83.33
The Same 5 16.67 30 100.00

Table E-26. Business Opportunities Statisticsfor Group Four Businesses.

Cumulative Cumulative
Value Frequency Per cent Frequency Per cent
Better 13 43.33 13 43.33
Worse 3 10.00 16 53.33
The Same 14 46.67 30 100.00
Table E-27. Customer Satisfaction Statisticsfor Group Four Businesses.
Cumulative Cumulative
Value Frequency Per cent Frequency Per cent
Better 9 30.00 9 30.00
Worse 5 16.67 14 46.67
The Same 16 53.33 30 100.00
Table E-28. Delivery Convenience Statistics for Group Four Businesses.
Cumulative Cumulative
Value Frequency Per cent Frequency Per cent
Better 11 36.67 11 36.67
Worse 6 20.00 17 56.67
The Same 13 43.33 30 100.00
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Additional Detail for Analysesof Interest
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TableF-1. Percent Change, Standard Deviation, and Sample Size of Passerby Traffic

for Different Business Types and Business Groups.

Business | Durables | Specialty Grocery Gas Fast-Food | Sit-Down Medical Auto Hair Other
Group Retail Retail Station | Restaurant | Restaurant Repair Salon Services
0.04% -1.6% 0.0% | -17.5% 1.2% -1.3% 0.0% -1.25% -3.4%
1 - 8.0 - 194 104 35 0.0 25 — 8.4
1 19 1 4 6 8 2 4 7
25.0% 0.0% 0.0% 0.0%
2 — — — — — - 0.0 - - —
1 2 1 1
0.0% 0.0% —20.0% 0.0% 0.0% 0.0% 0.0%
3 - 0.0 — - — - - — - 0.0
1 2 1 1 1 1 2
0.0% 29.0% 10.0% 0.0% 4.0%
4 0.0 43.8 - — — — - — — -
1 2 1 1 1

Note: Business Group 1 = businesses present before, during, and after median installation; Business Group 2 = businesses present before median
construction; Business Group 3 = businesses present during and after median installation; and Business Group 4 = businesses present only after the

median has been installed.
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Table F-2. Passerby Customer Information of Interest for Specific Stratifying Variables

for Businesses Present Before, During, and After the Median Installation.

. . : On Corner . Per cent Change
Business Type Building Type L ocation Lot? Sample Size Standard Deviation
0,
Specialty Retail Shopping Center Mid-Block No 8 (ig/o
0,
Specialty Retall Shopping Center Street Intersection No 5 88/0
. . . 2.5%
Specialty Retall Stand-Alone Mid-Block No 2 35
: : . -13.3%
Specialty Retall Stand-Alone Street Intersection No 3 176
— 0,
Gas Station Stand-Alone Street Intersection No 2 217.5%
24.7
_ 0,
Fast-Food Restaurant | Stand-Alone Street Intersection No 3 1‘212 &
0,
Sit-Down Restaurant | Shopping Center Street Intersection No 3 88/0
: : —2.5%
Auto Repair Stand-Alone Mid-Block No 2 35
. . . 0.0%
Other Services Shopping Center Street Intersection No 2 00
. . —7.5%
Other Services Stand-Alone Mid-Block No 2

17.7
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Table F-3. Relative Importance of Accessibility to Store by Business Group.

Business Sample Size Distanceto Hour s of Customer Product Product Price Accessibility
Group Travel Operation Service Quality to Store

1 70 6 5 1 2 3 4

2 20 6 5 1 2 3 4

3 14 6 4 1 2 3 5

4 40 5 6 2 1 3 4

Note: Business Group 1 = businesses present before, during, and after median installation; Business Group 2 = businesses present
before median construction; Business Group 3 = businesses present during and after median installation; and Business Group 4 =
businesses present only after the median has been installed.
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Table F-4. Relative Importance Ranking of Accessibility to Storefor Select Stratifying Variables.

: On . -
Business . - . Sample | Distance Hour s of Customer Product | Product | Accessibilit
Group Business Type Building Type L ocation Cfg?oer Sizg toTravel | Operation Service Quality Price to Store g
1 Specidty Retail Shopping Center | Mid-Block No 9 5 6 1 2 3 4
1 Specialty Retall Shopping Center | Street Intersection No 7 6 5 3 1 1 4
1 Specialty Retail Stand-Alone Mid-Block No 3 5 4 1 2 5 2
1 Speciaty Retall Stand-Alone Street Intersection No 3 5 5 1 2 3 4
1 Gas Station Stand-Alone Street Intersection No 2 5 4 1 3 2 3
1 Fast-Food Restaurant Stand-Alone Street Intersection Yes 2 6 4 2 1 5 3
1 Fast-Food Restaurant Stand-Alone Street Intersection No 5 4 6 2 1 5 3
1 Sit-Down Restaurant Shopping Center | Street Intersection No 3 6 5 1 2 3 4
1 Sit-Down Restaurant Stand-Alone Mid-Block No 3 5 6 1 2 3 4
1 Auto Repair Stand-Alone Mid-Block No 2 4 3 2 1 3 5
1 Other Services Shopping Center | Mid-Block No 2 4 3 1 1 2 4
1 Other Services Shopping Center | Street Intersection Yes 2 5 2 3 2 1 4
1 Other Services Shopping Center | Street Intersection No 2 6 4 1 2 5 3
1 Other Services Stand-Alone Mid-Block No 3 5 4 1 2 3 6
1 Speciaty Retail Shopping Center | Mid-Block No 4 4 4 1 2 2 3
2 Specidty Retall Stand-Alone Street Intersection Yes 2 6 4 2 1 3 5
2 Medical Shopping Center | Street Intersection No 2 6 2 4 5 1 3
3 Specialty Retail Shopping Center | Mid-Block No 3 6 5 1 3 2 4
4 Durables Retail Stand-Alone Street Intersection No 3 6 4 3 1 2 5
4 Speciaty Retail Shopping Center | Mid-Block No 6 6 5 2 3 1 4
4 Specidty Retall Shopping Center | Street Intersection No 3 6 4 1 2 3 5
4 Grocery Shopping Center | Street Intersection No 2 2 5 1 4 3 2
4 Sit-Down Restaurant Shopping Center | Street Intersection No 3 4 6 2 1 3 5
4 Sit-Down Restaurant Stand-Alone Street Intersection No 2 4 4 3 1 4 2
4 Other Services Shopping Center | Mid-Block No 2 2 4 1 3 2 5
4 Other Services Shopping Center | Street Intersection No 4 5 5 2 1 3 4

Note: Business Group 1 = businesses present before, during, and after median installation; Business Group 2 = businesses present before median construction; Business Group 3 =
businesses present during and after median installation; and Business Group 4 = businesses present only after the median has been installed.
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Table F-5. Frequency and Sample Sizesfor Impacts on Regular Customersfrom Business Ownersfor Each Business Type.

Business A Durables | Specialty Gas Fast-Food Sit-Down . Auto Hair Other
Group Likeliness Retail Retail Grocery Station | Restaurant | Restaurant Medical Repair | Salon | Services Other | Totals
LessLikdy 0.0% 14% 00% | 29% 2.9% 0.0% 00% | 14% | 00% | 57% | 00% | 143%
0 1 0 2 2 0 0 1 0 4 0 0
L MoreLikely 0.0% 5.7% 00% | 14% 5.7% 1.4% 00% | 14% | 00% | 00% | 00% | 15.7%
0 4 0 1 4 1 0 1 0 0 0 11
2.9% 24.3% 14% | 2.9% 7.1% 12.9% 20% | 71% | 00% | 86% | 0.0% | 70.0%
Stay Aboutthe Same |, 17 1 > 5 9 2 5 0 6 0 49
LessLikely 0.0% 9.5% 48% | 0.0% 0.0% 4.8% 00% | 00% | 00% | 00% | 0.0% | 19.1%
0 2 1 0 0 1 0 0 0 0 0 3
) MoreLikely 4.8% 4.8% 00% | 48% 0.0% 0.0% 00% | 00% | 00% | 00% | 00% | 143%
1 1 0 1 0 0 0 0 0 0 0 3
0.0% 191% 0.0% | 0.0% 4.8% 0.0% 143% | 48% | 143% | 95% | 0.0% | 66.7%
Stay About the Same | 4 0 0 1 0 3 1 3 2 0 14
LessLikely 0.0% 0.0% 00% | 63% 0.0% 6.3% 00% | 00% | 00% | 00% | 0.0% | 125%
0 0 0 1 0 1 0 0 0 0 0 2
3 More Likdy 0.0% 125% 00% | 0.0% 0.0% 0.0% 00% | 00% | 00% | 63% | 0.0% | 188%
0 2 0 0 0 0 0 0 0 1 0 3
6.3% 25.0% 00% | 0.0% 6.3% 6.3% 63% | 00% | 63% | 125% | 0.0% | 688%
Stay About the Same | ¢ 4 0 0 1 1 1 0 1 2 0 11
LessLikely 3.0% 6.1% 30% | 0.0% 0.0% 6.1% 00% | 00% | 00% | 00% | 0.0% | 182%
1 2 1 0 0 2 0 0 0 0 0 6
4 MoreLikely 3.0% 6.1% 30% | 0.0% 0.0% 3.0% 00% | 00% | 30% | 61% | 00% | 242%
1 2 1 0 0 1 0 0 1 2 0 8
3.0% 182% 00% | 0.0% 3.0% 12.1% 30% | 00% | 30% | 121% | 30% | 57.6%
Stay About the Same | 6 0 0 1 4 1 0 1 4 1 19

Note: Cell percentages provided sum to rightmost column (see Table 3-9).
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TableF-6. Frequency and Sample Sizesfor Impactson Regular Customers
from Business Ownersfor Stratifying Variables of Interest.

Business Business Type Building Type L ocation On Corner -kelines
Group Lot? L ess Likely MoreLikely | S Zboutthe

1 Specidty Retail Shopping Center Mid-Block No 8'0% 11'1% 83'9%
1 Specidty Retail Shopping Center Street Intersection No 8'0% 32'3% 62'7%
1 Specialty Retail Stand-Alone Mid-Block No 2.0% o.0% 100.0%
1 Speciaty Retail Stand-Alone Street Intersection Yes 8'0% 8'0% 102'0%
1 Fast-Food Restaurant Shopping Center Street Intersection No 8'0% 10(1)'0% 8'0%
1 Fast-Food Restaurant Stand-Alone Mid-Block No 8'0% 8'0% 10(2)'0%
1 Fast-Food Restaurant Stand-Alone Street Intersection Yes 52'0% 52'0% 0.0% 0

1 Fast-Food Restaurant Stand-Alone Street Intersection No 2(1)'0% 2(1)'0% 62'0%
1 Sit-Down Restaurant Shopping Center Mid-Block No 8'0% 8'0% 10(1)'0%
1 Sit-Down Restaurant Shopping Center Street Intersection No 8'0% 8'0% 108'0%
1 Sit-Down Restaurant Stand-Alone Mid-Block Yes 8'0% 8'0% 10(1)'0%
1 Sit-Down Restaurant Stand-Alone Mid-Block No 3?'3% 8'0% 62'7%
1 Sit-Down Restaurant Stand-Alone Street Intersection No 8'0% 8'0% 102'0%
1 Sit-Down Restaurant Stand-Alone Street Intersection No 8'0% 8'0% 10(1)'0%
2 Specidty Retail Shopping Center Mid-Block No 2?'0% 2?'0% 5(2)'0%
3 Specidty Retail Shopping Center Mid-Block No 8'0% 3?'3% 62'7%
4 Specidty Retail Shopping Center Mid-Block No 3?'3% 62'7% 8'0%
4 Specidty Retail Shopping Center Street Intersection No 8'0% 8'0% 1Og'0%
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Table F-7. Percent Change, Standard Deviation, and Sample Sizefor Full-Time Employees, Part-Time Employees,

Property Values, Accidents, and Traffic Volumefor Stratifying Variables of Interest.

Business . - . On Full-Time Part-Time Property Values Accidents Traffic Volume
Group Business Type Building Type L ocation Corner Employees Employees
Lot? During | After During | After During | After During | After During | After
0.0% 0.0% 15.0% 25.0%
1 Durables Retail Shopping Center | Mid-Block No — - — - — - — — — -
1 1 1 1
— — — — 20.0% 0.0% 0.0% 0.0% | -20.0% 20.0%
1 Durables Retail Shopping Center | Street Intersection No - - - - - -
1 1 1 1 1 1
22.2% -3.7% -4.1% -8.4% -1.7% 8.6% 0.8% | -20.0% 1.7% 15.0%
1 Speciadty Retail Shopping Center | Mid-Block No 44.1 11.0 11.7 23.7 4.1 9.0 4.9 38.6 25.8 19.4
9 9 8 8 6 7 6 7 6 7
33.3% 4.2% 8.3% -5.5% 0.0% —-2.4% 20.0% 1.3% | -14.2% 23.0%
1 Specidty Retail Shopping Center | Street Intersection No 51.6 10.2 20.4 135 0 27.4 40.0 210 20.1 18.2
6 6 6 6 4 5 6 4 6 5
20.0% 14.0% 0.0% 0.0% 0.0% 0.0% | -30.0% | 250.0%
1 Specidty Retail Stand-Alone Mid-Block No 283 19.8 0 0 — — 0 - - -
2 2 2 2 2 1 1 1
0.0% 0.0% 0.0%
1 Speciadty Retail Stand-Alone Street Intersection Yes — - — - — — — — — -
1 1 1
0.0% 0.0% 0.0% 0.0% 0.0% 50.0% -9.0% 0.0% 7.5%
1 Specidty Retail Stand-Alone Street Intersection No 0.0 0.0 0.0 0.0 — - - 15.6 0.0 10.6
3 2 3 2 1 1 2 2 2
33.0% 0.0% 0.0% 0.0% 0.0% 0.0%
1 Gas Station Stand-Alone Mid-Block Yes - - - - - - — — — —
1 1 1 1 1 1
0.0% 0.0% 0.0% 0.0% 5.0% 50.0% 25.0% 25.0% | -50.0% | 100.0%
1 Gas Station Stand-Alone Mid-Block No - - - - - - - - - -
1 1 1 1 1 1 1 1 1 1
0.0% 0.0% 0.0% 0.0%
1 Gas Station Stand-Alone Street Intersection Yes - - - - — — — — — —
1 1 1 1
-10.0% | -12.5% | —50.0% 0.0% 0.0% 10.0% | -25.0% | —25.0% | -65.0% 35.0%
1 Gas Station Stand-Alone Street Intersection No 141 17.7 70.7 - - - - - - 49.5
2 2 2 1 1 1 1 1 1 2
0.0% 0.0% 0.0% 0.0% | -15.0% 15.0%
1 Fast-Food Restaurant Shopping Center | Street Intersection No - - - - - - — — — —
1 1 1 1 1 1
0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
1 Fast-Food Restaurant Stand-Alone Mid-Block No - - - - - - — — — —
1 1 1 1 1 1
-50.0% 80.0% | —22.5% 8.0% 10.0% 20.0% 10.0% | —30.0% -5.0% 35.0%
1 Fast-Food Restaurant Stand-Alone Street Intersection Yes - - 38.9 311 - - 141 28.3 354 21.2
1 1 2 2 1 1 2 2 2 2
9.3% 35.0% | -20.7% 1.7% 21.7% 50.0% 20.0% | -25.0% 66.7%
1 Fast-Food Restaurant Stand-Alone Street Intersection No 20.6 56.3 40.2 29 — 2.9 - 0.0 7.1 28.9
3 3 3 3 3 1 2 2 3
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Table F-7. Percent Change, Standard Deviation, and Sample Sizefor Full-Time Employees, Part-Time Employees,
Property Values, Accidents, and Traffic Volumefor Stratifying Variablesof Interest (cont.).

On

Full-Time

Part-Time

B(L;fonuess Business Type Building Type L ocation Corner Employees Employees Property Values Accidents Traffic Volume
Lot? During | After During | After During | After During | After During | After
15.0% 25.0% 15.0% 25.0% 0.0% 0.0% 0.0% 15.0%
1 Sit-Down Restaurant Shopping Center | Mid--lock No - - - - — — - - - -
1 1 1 1 1 1 1 1
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 15.7% | -50.0% 13.3% 5.0%
1 Sit-Down Restaurant Shopping Center | Street Intersection No - - - - - - 28.7 43.3 153 8.7
3 3 3 3 3 3 3 3 3 3
0.0% 0.0% 0.0% 0.0%
1 Sit-Down Restaurant Stand-Alone Mid-Block Yes — - — - — - — - — —
1 1 1 1
0.3% 3.3% 0.3% 8.3% 0.0% -50.0% | —25.0% | —10.0% 10.0%
1 Sit-Down Restaurant Stand-Alone Mid-Block No 0.6 5.8 0.6 144 - — - 35.4 - -
3 3 3 3 1 1 2 1 1
0.0% 0.0% 0.0% 0.0% 2.0% -4.0% | —-10.0% 0.0%
1 Sit-Down Restaurant Stand-Alone Street Intersection Yes - - - - — — - - - -
1 1 1 1 1 1 1 1
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% | -30.0% 10.0%
1 Sit-Down Restaurant Stand-Alone Street Intersection No - - - - - - - - - -
1 1 1 1 1 1 1 1 1 1
0.0% 0.0% 0.0% 0.0% | -10.0% | —30.0% 0.0% 0.0% | -15.0% 0.0%
1 Medical Shopping Center | Street Intersection No - - - - - - - - - -
1 1 1 1 1 1 1 1 1 1
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
1 Auto Repair Shopping Center | Mid-Block No - - - - - - - - — —
1 1 1 1 1 1 1 1
0.0% 0.0% —20.0% 50.0%
1 Auto Repair Shopping Center | Street Intersection No - - — — — — — — - -
1 1 1 1
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 1.5% -1.0% 20.0%
1 Auto Repair Stand-Alone Mid-Block No - - - - - - 21 14 — -
2 2 2 2 1 1 2 2 1
10.0% 10.0% 0.0% 0.0% 0.0% 75.0%
1 Auto Repair Stand-Alone Street Intersection No — — — — - - - - - -
1 1 1 1 1 1
0.0% 0.0% 0.0% 0.0%
1 Auto Repair Stand-Alone Street Intersection No - - - - — — — — — —
1 1 1 1
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Table F-7. Percent Change, Standard Deviation, and Sample Sizefor Full-Time Employees, Part-Time Employees,
Property Values, Accidents, and Traffic Volumefor Stratifying Variablesof Interest (cont.).

On

Full-Time

Part-Time

B(L;fonuess Business Type Building Type L ocation Corner Employees Employees Property Values Accidents Traffic Volume
Lot? During | After During | After During | After During | After During | After
5.0% 5.0% 0.0% 0.0% 0.0% 23.0% 0.0% 0.0% 0.0%
1 Other Services Shopping Center | Mid-Block No 71 71 - - - - - - — -
2 2 1 1 1 1 1 1 1
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
1 Other Services Shopping Center | Street Intersection Yes - - - - - - - - - -
2 2 2 2 2 2 2 1 1 1
7.5% 2.5% 0.0% 5.0% 5.0% 75% | -15.0% | -15.0% 0.0% 14.1%
1 Other Services Shopping Center | Street Intersection No 10.6 35 - 7.1 7.1 10.6 21.2 21.2 - 10.0
2 2 2 2 2 2 2 2 2 2
0.0% 0.0% 0.0% 0.0% -50.0% | 200.0%
1 Other Services Stand-Alone Mid-Block No - - - - — — — — - -
1 1 1 1 1 1
0.0% | -50.0% 0.0% 0.0% 0.0% 0.0% 0.0%
1 Other Services Stand-Alone Street Intersection Yes - - - - — — - — - -
1 1 1 1 1 1 1
-5.0% 0.0% -4.0% 0.0% 0.0% 5.0% 0.0% | -10.0% 0.0% 5.0%
2 Durables Retail Stand-Alone Mid-Block No - - - - - - - - - -
1 1 1 1 1 1 1 1 1 1
0.0% 1.3% 0.0% -5.0% 5.0% 0.0% 2.5% 85% | -21.3% -5.0%
2 Speciaty Retail Shopping Center | Mid-Block No - 184 - 10.0 7.1 20.0 5.0 36.7 221 8.7
4 4 4 4 2 3 4 3 4 3
0.0% 0.0% 0.0% 0.0%
2 Specialty Retail Shopping Center | Street Intersection No - — - — — — — — - -
1 1 1 1
0.0% 0.0% 0.0% 0.0% 0.0% | -10.0% | -30.0% | —40.0% —7.5% 5.0%
2 Speciaty Retail Stand-Alone Street Intersection Yes - - - - - - 42.4 56.6 10.6 71
2 2 2 2 1 1 2 2 2 2
0.0% 0.0% 0.0% 0.0% | -25.0% | —25.0% 15.0% | -10.0% 10.0% 0.0%
2 Specidty Retail Stand-Alone Street Intersection No - - - - - - - - - -
1 1 1 1 1 1 1 1 1 1
0.0% 0.0% 0.0% | -30.0% 0.0% 15.0%
2 Gas Station Stand-Alone Street Intersection Yes — - — - — — - - - -
1 1 1 1 1 1
0.0% 0.0% 0.0% 0.0% 0.0% 10.0% 0.0% 0.0% 0.0% 0.0%
2 Fast-Food Restaurant Shopping Center | Street Intersection No - - - - - - - - - -
1 1 1 1 1 1 1 1 1 1
-50.0%
2 Sit-Down Restaurant Shopping Center | Unknown No — — — — — — — — - —
1




vET

Table F-7. Percent Change, Standard Deviation, and Sample Sizefor Full-Time Employees, Part-Time Employees,
Property Values, Accidents, and Traffic Volumefor Stratifying Variablesof Interest (cont.).

On

Full-Time

Part-Time

B(L;fonuess Business Type Building Type L ocation Corner Employees Employees Property Values Accidents Traffic Volume
Lot? During | After During | After During | After During | After During | After
2 Medical Shopping Center | Mid-Block No — — — — — — — — — —
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% | -25.% —45.0% | -32.5% 47.5%
2 Medical Shopping Center | Street Intersection No - - - - - - 49.5 495 24.7 46.0
2 2 2 2 2 2 2 2 2 2
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% | -10.0% 0.0% 20.0% 0.0%
2 Auto Repair Stand-Alone Mid-Block No - - - - - - - - - -
1 1 1 1 1 1 1 1 1 1
0.0% 0.0% 0.0% 3.0% | -20.0% 0.0% | -15.0% 5.0% 0.0%
2 Hair Salon Shopping Center | Street Intersection No - - - - - - - — - -
1 1 1 1 1 1 1 1 1
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 25.0% 0.0% | -35.0% 0.0%
2 Hair Salon Stand-Alone Street Intersection No - - - - - - - - - -
1 1 1 1 1 1 1 1 1 1
0.0% 0.0% 25.0% 10.0% 50.0% 25.0%
2 Hair Salon Stand-Alone Unknown No - - — — — — - - - -
1 1 1 1 1 1
0.0% 75.0% 0.0% 0.0% 0.0% 3.0% 0.0% | -50.0% | -10.% 10.0%
3 Durables Retail Shopping Center | Mid-Block No - - - - - - - - - -
1 1 1 1 1 1 1 1 1 1
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 25.0%
3 Specidty Retail Shopping Center | Mid-Block Yes - - - - — — - - - -
1 1 1 1 1 1 1 1
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3 Specialty Retail Shopping Center | Mid-Block No - - - - - - - - - -
1 1 1 1 1 1 1 1 1 1
0.0% 10.0% 20.0% 20.0%
3 Specialty Retail Shopping Center | Street Intersection No — — — - — - — — - -
1 1 1 1
0.0% 0.0% 0.0% 0.0% 25.0% | -50.0% 50.0%
3 Gas Station Stand-Alone Street Intersection Yes - - - - — — — - - -
1 1 1 1 1 1 1
-50.0% 0.0% | -50.0% 0.0% | -35.0% 20.0% 0.0% 0.0% | -50.0% 50.0%
3 Sit-Down Restaurant Stand-Alone Street Intersection No - - - - - - - - - -
1 1 1 1 1 1 1 1 1 1
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 55.0%
3 Medical Shopping Center | Mid-Block No - - - - - - - — - -
1 1 1 1 1 1 1 1 1
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% | -50.0% | -50.0%
3 Hair Salon Shopping Center | Street Intersection No - - - - - - - - — —
1 1 1 1 1 1 1 1
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 20.0% | -20.0%
3 Other Services Shopping Center | Street Intersection No - - - - - - - - - -
1 1 1 1 1 1 1 1 1 1
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Table F-7. Percent Change, Standard Deviation, and Sample Sizefor Full-Time Employees, Part-Time Employees,
Property Values, Accidents, and Traffic Volumefor Stratifying Variablesof Interest (cont.).

On

Full-Time

Part-Time

B(L;fonuess Business Type Building Type L ocation Corner Employees Employees Property Values Accidents Traffic Volume
Lot? During | After During | After During | After During | After During | After
10.0% 20.0% 0.0% 0.0% 0.0% 25.0%
4 Durables Retail Shopping Center | Street Intersection No — — — — - - - - - -
1 1 1 1 1 1
0.0% 0.0% 0.0% 0.0%
4 Durables Retail Stand-Alone Street Intersection No — — — — - - — — - -
1 1 1 1
0.0% 0.0% 0.0% 0.0%
4 Specialty Retail Shopping Center | Mid-Block No — — — — - - - - — —
1 1 2 2
0.0% 0.0% | —40.0% 40.0% 50.0% 0.0%
4 Specidty Retail Shopping Center | Street Intersection Yes — - — - - - — - — -
1 1 1 1 1 1
0.0% 0.0% | -50.0% 5.0% 0.0% -1.7% | -50.0% 25.2%
4 Specidty Retail Shopping Center | Street Intersection No — - — - - 7.1 - 17.6 0.0 33
1 2 1 2 1 3 2 3
0.0% 0.0% | -50.0% 5.0% 0.0% -1.7% | -50.0% 3.3%
4 Specialty Retail Shopping Center | Street Intersection No — - — - - 7.1 - 17.6 - 25.2
1 2 1 2 1 3 1 3
0.0% 0.0% 15.0% 0.0% 30.0%
4 Fast-Food Restaurant Stand-Alone Street Intersection Yes — - — - — - — - — -
1 1 1 1 1
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
4 Medical Shopping Center | Mid-Block No - - - - - - - - - -
1 1 1 1 1 1 1 1 1 1
0.0% 35.0%
4 Hair Salon Shopping Center | Mid-Block Yes — — — — — - — - — —
1 1
0.0% 0.0% | —20.0% 0.0% | —40.0% 0.0%
4 Hair Salon Shopping Center | Street Intersection No — - — - - — — - - -
1 1 1 1 1 1
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
4 Other Services Shopping Center | Mid-Block No - - - - - - - - - -
2 1 2 1 1 1 1 1 1 1
50.0% 50.0% | -40.0% 0.0% -35.0% | 300.0%
4 Other Services Shopping Center | Street Intersection No — - — - - - — — - -
1 1 1 1 1 1
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Table F-8. Percent Change, Standard Deviation, and Sample Size for Customers per Day, Gross Sales, Gross Sales
Wherethe Median Was (Will Be) Installed, and Gross Salesin the Area for Stratifying Variables of I nterest.

. On Customers per GrosSaIe.s Gross Salesin
Business . _— . Gross Sales Where Median
Group Business Type Building Type L ocation Corner Day Installed Area
Lot? - - - -
During After During After During After During After
5.0% 0.0% 1.0% | —20.0% 0.0%
1 Durables Retail Shopping Center | Mid-Block No — - - - - - — —
1 1 1 1 1
15.0% 5.0% 15.0% 0.0% | -12.0% 8.0% 0.0%
1 Durables Retail Shopping Center | Street Intersection No - - - - - - - —
1 1 1 1 1 1 1
—-3.6% 5.0% 0.0% 0.8% —9.3% 5.0% 5.8% -2.0%
1 Speciaty Retail Shopping Center | Mid-Block No 6.3 6.5 8.9 04 8.9 84 9.2 45
7 7 8 9 7 7 6 5
12.5% 10.0% | —-12.5% 0.2% | —-23.0% 10.0% 14.0% 0.0%
1 Speciaty Retail Shopping Center | Street Intersection No 194 13.8 194 16 24.9 9.4 315 -
6 6 6 6 5 5 5 3
—2.7% 21.0% | -9.7% 1.0% | —20.0% 40.0% 10.0% 7.0%
1 Speciaty Retail Stand-Alone Mid-Block No 21.9 16.5 255 0.0 — - - -
3 3 3 1 1 1 1 1
0.0%
1 Specialty Retail Stand-Alone Street Intersection Yes — — — - — — — —
1
—6.0% —-6.5% | -1.5% -1.5% 25.0% 0.0%
1 Specialty Retail Stand-Alone Street Intersection No 79 4.9 21 21 - - — —
3 2 2 2 1 1
-40.0% | —10.0% | —40.0% -3.0%
1 Gas Station Stand-Alone Mid-Block Yes - - - - — — — —
1 1 1 1
100.0% 20.0% 0.0% 0.0% | -50.0% | 100.0% 0.0% 0.0%
1 Gas Station Stand-Alone Mid-Block No - - - - - - - -
1 1 1 1 1 1 1 1
—67.0% | —33.0% | —67.0% -3.0%
1 Gas Station Stand-Alone Street Intersection Yes - - - -1- — — — —
1 1 1
—475% | —-32.5% | —-47.5% -3.0% | -30.0% | —20.0% 30.0% 20.0%
1 Gas Station Stand-Alone Street Intersection No 354 3.54 3.54 0.0 - - - -
2 2 2 2 1 1 1 1
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Table F-8. Percent Change, Standard Deviation, and Sample Size for Customers per Day, Gross Sales, Gross Sales
Wherethe Median Was (Will Be) Installed, and Gross Salesin the Area for Stratifying Variables of Interest (cont.).

. On Customers per GrosSaIe.s Gross Salesin
Business Bus T Buildina T L ocati Corn D Gross Sales Where Median Ar
Group usiness Type uilding Type ocation orner ay Installed ea
Lot? - - - -
During After During After During After During After
-2.0% -25.0% 15.0% 0.0% 10.0%
1 Fast-Food Restaurant | Shopping Center | Street Intersection No — - — — - - - -
1 1 1 1 1
-50.0% | -25.0% | -50.0% -3.0% | —40.0% | —15.0%
1 Fast-Food Restaurant | Stand-Alone Mid-Block No - - — — _ _ — _
1 1 1 1 1 1
-32.5% 2.5% 15.0% 1.0%
1 Fast-Food Restaurant | Stand-Alone Street Intersection Yes 24.7 24.7 - - — — — —
2 2 1 1
-8.8% | 200.4% -5.0% 1.0% | —25.0% 23.3% 15.0% -7.5%
1 Fast-Food Restaurant | Stand-Alone Street Intersection No 42.3 298.4 37.1 0.0 8.7 7.6 7.1 10.6
5 5 5 5 3 3 2 2
8.0% 1.0%
1 Sit-Down Restaurant | Shopping Center | Mid-Block No — — - - — — — —
1 1
-3.3% 0.0% -1.5% 0.7% 0.0% 3.5% 3.0.0% 0.0%
1 Sit-Down Restaurant | Shopping Center | Street Intersection No 5.8 0.0 12.0 0.6 14.1 4.7 - -
3 3 2 3 2 2 1 1
1.0%
1 Sit-Down Restaurant | Stand-Alone Mid-Block Yes — — — - — — — —
1
1.0% 6.5% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
1 Sit-Down Restaurant | Stand-Alone Mid-Block No 14 21 14 0 - - - -
2 2 2 3 1 1 1 1
-15.0% 50% | -12.0% 1.0% | -10.0% 1.0% -4.0% 1.0%
1 Sit-Down Restaurant | Stand-Alone Street Intersection Yes - - - - — - - -
1 1 1 1 1 1 1 1
-20.0% 1.0% | —-20.0% 1.0% | -25.0% 5.0% | -25.0% 1.0%
1 Sit-Down Restaurant | Stand-Alone Street Intersection No - - - - — - - -
1 1 1 1 1 1 1 1
-10.0% 0.0% | —-10.0% 0.0% | —20.0% 0.0% 15.0% 15.0%
1 Medical Shopping Center | Street Intersection No - - - - — - - -
1 1 1 1 1 1 1 1
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Table F-8. Percent Change, Standard Deviation, and Sample Size for Customers per Day, Gross Sales, Gross Sales
Wherethe Median Was (Will Be) Installed, and Gross Salesin the Area for Stratifying Variables of Interest (cont.).

. On Customers per GrosSaIe.s Gross Salesin
Business Bus T Buildina T L ocation Corn D Gross Sales Where Median Ar
Group usiness Type uilding Type ocatiol orner ay Installed ea

Lot? - - - -
During After During After During After During After
0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
1 Auto Repair Shopping Center | Mid-Block No - - - - - - — —
1 1 1 1 1 1
0.0% 0.0% 0.0%
1 Auto Repair Shopping Center | Street Intersection No — — - - — - — —
1 1 1
-40.0% | -8.3% | —-40.0% | -1.0% | -35.0% | —25.0%
1 Auto Repair Stand-Alone Mid-Block No 17.3 144 17.3 17 21.2 - — —
3 3 3 3 2 1
0.0% 15.0% 0.0% 0.0%
1 Auto Repair Stand-Alone Street Intersection No — — — — - - - -
1 1 1 1
0.0% 0.0% 0.0% 0.0%
1 Auto Repair Stand-Alone Street Intersection No - - - - — — — —
1 1 1 1
-50.0% | —12.0% 20.0% | -1.0% | —50.0%
1 Other Services Shopping Center | Mid-Block No - - - 2.8 - — — —
1 1 1 2 1
—-45.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
1 Other Services Shopping Center | Street Intersection Yes 63.6 0.0 - 0.0 - 0.0 - 0.0
2 2 1 2 1 2 1 2
0.0% 0.0% 0.0% 0.0% | —10.0% 15.0%
1 Other Services Shopping Center | Street Intersection No 0.0 0.0 0.0 0.0 — - — —
2 2 2 2 1 1
-45.0% | —20.0% | -75.0% | -3.0%
1 Other Services Stand-Alone Mid-Block No 42.4 0.0 - - — — — —
2 2 1 1
-30.0% | —15.0% | -50.0% | -3.0%
1 Other Services Stand-Alone Street Intersection Yes - - - - — — — —
1 1 1 1
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Table F-8. Percent Change, Standard Deviation, and Sample Size for Customers per Day, Gross Sales, Gross Sales
Wherethe Median Was (Will Be) Installed, and Gross Salesin the Area for Stratifying Variables of Interest (cont.).

. On Customers per GrosSaIe.s Gross Salesin
Business Bus T Buildina T L ocati c D Gross Sales Where Median A
Group usiness Type uilding Type ocation orner ay Installed rea
Lot? - - - -
During After During After During After During After
-10.0% 0.0% | -5.0% 0.0% | -5.0% 0.0% 5.0% 0.0%
2 Durables Retail Stand-Alone Mid-Block No - - - - - - - -
1 1 1 1 1 1 1 1
-40.0% | -11.3% | -38.8% | -1.3% | -38.3% 0.0% 13.3% 3.3%
2 Specialty Retail Shopping Center | Mid-Block No 29.4 131 295 21 20.2 10 12.6 5.8
4 4 4 4 3 3 3 3
-8.0% | -20.0% | -8.0% | -3.0% 0.0% | —20.0% 20.0% 20.0%
2 Specialty Retail Shopping Center | Street Intersection No - - - - - - - -
1 1 1 1 1 1 1 1
2.5% 0.0% | —20.0% 0.0% | —20.0% 0.0% 20.0% 5.0%
2 Specialty Retail Stand-Alone Street Intersection Yes 318 - 0.0 - - - - -
2 1 2 1 1 1 1 1
-5.0% 0.0% 0.0% | -15.0% 0.0% 0.0% 0.0%
2 Specialty Retail Stand-Alone Street Intersection No — - - — - — — -
1 1 1 1 1 1 1
0.0% | -10.0% 15.0% 10.0% 0.0%
2 Gas Station Stand-Alone Street Intersection Yes — — — - - - — -
1 1 1 1 1
5.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
2 Fast-Food Restaurant | Shopping Center | Street Intersection No - - - - - - - -
1 1 1 1 1 1 1 1
-30.0% | —25.0% | —-30.0% | -3.0%
2 Sit-Down Restaurant | Shopping Center | Unknown No - - - - — — — —
1 1 1 1
0.0% 0.0%
2 Medical Shopping Center | Mid-Block No - - — — — — — —
1 1
0.0% 0.0% 0.0% 0.0% 0.0% 40.0% 50.0% 0.0%
2 Medical Shopping Center | Street Intersection No - - - - - 56.6 - -
2 2 2 2 2 2 1 1
—20.0% 0.0% | —20.0% 0.0% | -10.0% 0.0% 0.0% 0.0%
2 Auto Repair Stand-Alone Mid-Block No - - - — - — — -
1 1 1 1 1 1 1 1
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Table F-8. Percent Change, Standard Deviation, and Sample Size for Customers per Day, Gross Sales, Gross Sales
Wherethe Median Was (Will Be) Installed, and Gross Salesin the Area for Stratifying Variables of Interest (cont.).

. On Customers per GrosSaIe.s Gross Salesin
Business Bus T Buildina T L ocation Corn D Gross Sales Where Median Ar
Group usiness Type uilding Type ocatiol orner ay Installed ea
Lot? - - - -
During After During After During After During After
0.0% 0.0% 0.0% 0.0% | -10.0% 0.0% 0.0% 0.0%
2 Hair Salon Stand-Alone Street Intersection No - - - - - - - -
1 1 1 1 1 1 1 1
2 Hair Salon Stand-Alone Unknown No — — — — — — — —
—-30.0% —20.0% 0.0% 0.0% 0.0%
2 Other Services Shopping Center | Street Intersection No - — - — — - - -
1 1 1 1 1
80.0% —80.0%
2 Other Services Stand-Alone Street Intersection No - — - — — — — —
1 1
0.0% 0.0% 1.0% -5.0% 10.0% 0.0%
3 Durables Retail Shopping Center | Mid-Block No - - — - - - - —
1 1 1 1 1 1
—25.0% 25.0% | —25.0% 1.0% | -25.0% 35.0% | —25.0% 35.0%
3 Specialty Retail Shopping Center | Mid-Block Yes - - - - - - - -
1 1 1 1 1 1 1 1
0.0% 0.0% 0.0% 0.0% 0.0%
3 Speciaty Retail Shopping Center | Mid-Block No - - - - — — — -
1 1 1 1 1
0.0% 1.0% | —-10.0% 0.0% 0.0% 0.0%
3 Speciaty Retail Shopping Center | Street Intersection No — - — - - - - -
1 1 1 1 1 1
-50.0% | —60.0% | —-50.0% -3.0%
3 Gas Station Stand-Alone Street Intersection Yes - - - - — — — —
1 1 1 1
—50.0% 0.0% | -50.0% 0.0% | -50.0% 50.0% 30.0% | —30.0%
3 Sit-Down Restaurant | Stand-Alone Street Intersection No - - - - - - - -
1 1 1 1 1 1 1 1
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3 Medical Shopping Center | Mid-Block No - - - - - - - -
1 1 1 1 1 1 1 1
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Table F-8. Percent Change, Standard Deviation, and Sample Size for Customers per Day, Gross Sales, Gross Sales
Wherethe Median Was (Will Be) Installed, and Gross Salesin the Area for Stratifying Variables of Interest (cont.).

. On Customers per GrosSaIe.s Gross Salesin
Business . _— . Gross Sales Where Median
Group Business Type Building Type L ocation Corner Day Installed Area
Lot? - - - -
During After During After During After During After
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3 Hair Salon Shopping Center | Street Intersection No - - - - - - - -
1 1 1 1 1 1 1 1
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3 Other Services Shopping Center | Street Intersection No - - - - - - - -
1 1 1 1 1 1 1 1
-50.0% 25.0% 0.0% 0.0%
4 Durables Retail Shopping Center | Street Intersection No — — — — - - - -
1 1 1 1
-10.0% 15.0% 0.0% 10.0%
4 Durables Retail Stand-Alone Street Intersection No — — — — - — — -
1 1 1 1
0.0% 0.0% 0.0% 0.0%
4 Specialty Retail Shopping Center | Mid-Block No — — — — - - - -
1 1 1 1
30.0% 1.0% | —-30.0% 45.0% 30.0% 15.0%
4 Speciaty Retail Shopping Center | Street Intersection Yes — - — - - - - -
1 1 1 1 1 1
75.0% 1.0% | -32.5% 7.5% 2.5% 0.0%
4 Speciaty Retail Shopping Center | Street Intersection No — - — 0.0 -10.6 10.6 35 -
1 2 2 2 2 