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Executive Summary
This study provides the engineering justification for converting the non-continuous two-way frontage road
system in the City of Abilene, TX to continuous one-way operation in five study areas.  The study is based
on the Texas Transportation Institute (TTI) research reports 288 and 402, and the Texarkana Area Frontage
Road Study (February 2001).  These studies developed traffic volume based warrants for use by planning
engineers in determining when it is appropriate to convert from two-way to one-way frontage road operations.  
Traffic volume data was collected at various intersections and frontage road segments in the Abilene study
area.  This data was analyzed (for the year 2005) and projected to the year 2030 for planning level analysis
against warrants developed by the TTI.  This study also looked at various safety improvements to reduce
accident potential and conflict points at study area intersections.
In addition to performing capacity analysis and warrant studies, several goals were developed for this
project.  They include:
•
•
•
•
•
•

Improve traffic flow along the frontage roads.
Address safety concerns at the entrance and exit ramps.
Address safety concerns at the intersections.
Improve the operational efficiency at the frontage road intersections.
Conform to the Texas Department of Transportation’s (TxDOT’s) goal of uniform statewide
frontage road operation.
Meet driver expectations throughout Abilene’s frontage road system.

Safety is the concern of several of the primary goals.   Providing safer roadway facilities is of utmost
importance to TxDOT.  The frontage road system in and around the City of Abilene is out-of-date and has
inconsistencies that can lead to driver confusion.  In order to provide drivers with safer travel around town,
TxDOT commissioned this study to take a look at the affect of converting the frontage roads (in these study
areas) from two-way to one-way.
This study focused on five separate areas of two-lane frontage road sections.  Both the Conversion and No
Conversion Alternatives were carefully developed and evaluated.  The criteria included traffic operations,
mobility and access, safety, and roadway deficiencies.  This study evaluated approximately 36 miles of
two-lane frontage roads (32 miles of two-way and four miles of one-way), 57 separate ramps/frontage road
connections, and 29 intersection locations.  Figure ES-1 shows the limits of the study areas.

Conclusions/Recommendations
The technical analyses and public comments support the recommendation to convert 23 of the 36 miles of
frontage road from two-way to one-way operation in the future. Ten miles of frontage road will remain as
two-way and approximately four miles of frontage roads are currently one-way.
Conversion would reduce ramp/frontage road conflict points by approximately 80 percent (from 99 to 19).
Conflict points at a typical intersection are reduced as well. A two-lane, one-way frontage road intersection
with a two-way minor cross street typically has 38 percent fewer conflict points than a traditional two-lane,
two-way frontage road intersection with a two-way, two-lane minor cross street.
By the year 2030, the Conversion Alternative requires Transportation System Management (TSM)
improvements at several interchange locations. ‘U’ turn lanes will be added to the north side of the US
83/84 & FM 707 (Beltway South), Interstate Highway (IH) 20 & State Highway (SH) 351 (Ambler Avenue),
west side of Loop 322 and FM 1750 (Oldham Lane) and Loop 322 & Industrial Boulevard interchanges to
improve the frontage road circulation. A collector backage road (Memorial Drive) is planned by the City of
Abilene from Antilley Road north to South Clack Street. In addition, a minor connector street is needed from
the new backage road east to Windmill Circle to provide direct access from the west.

ES-1
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The conversion to one-way will mitigate conflict points at the three potentially severe ramp/frontage road
locations listed below:
•
•

Northbound Clack Street at Antilley Road Exit Ramp
Southbound Clack Street U-Turn and Northbound Clack Street

Loop 322 requires the most extensive improvements. Improvements include a South 27th Street connection
to the west frontage road on Loop 322 and a new crossover structure. In addition, access enhancements are
recommended at three locations to promote economic vitality of the area and preserve highway capacity.  
The access changes are recommended for:
•
•
•

Loop 322 at FM 1750 (Oldham Lane) – X-ramps replace diamond interchange configuration.
Loop 322 at Industrial Boulevard – X-ramps replace diamond interchange configuration.
The ramps on Loop 322, east of Maple Street require reversal to accommodate the X-ramp
conversion of the Loop 322/FM 1750 and Loop 322/Industrial Boulevard interchanges.

Changes in access at one frontage road highway connection is recommended to reduce accidents, and the
potential for future accidents. The at-grade frontage road/highway connections at US 83/84 & Iberis Road
should be closed. The west frontage road of US 83/84/277 between Alamedz Road and Taos Drive requires
additional studies before improvement options can be recommended. This additional study is beyond the
intended scope of this project.
The study identified the need to complete an interchange feasibility study. A new interchange has been
proposed at the FM 3034 & US 83/277 intersection. The feasibility study of adding a new interchange to
this location is required prior to finalizing a recommendation. The feasibility study of a new interchange is
beyond the intended scope of this project.
During the assessment of existing conditions many roadway deficiencies were identified. As part of the
conversion project all 36 miles of the frontage road system will be upgraded from a 24 foot to 30 foot
width to meet current design standards. Ten deficient ramp locations will be reconstructed. This update is
required for both the Conversion and No Conversion Alternatives.

Project Prioritization and Estimate of Cost
The prioritization analysis considered the type of improvement, potential safety benefits based on
expenditures, availability of funding, construction phasing/sequencing, and construction costs. Priorities
may have to be changed because of new development or lack/addition of funding. Projects were rated
using a high, medium, and low priority rating. No project funding was identified for any of the 77 projects.
The estimate of cost was calculated using 2006 dollars and accounted for converting two-way frontage
roads to one-way operation, widening deficient frontage roads from 24 feet to 30 feet, correcting ramp
deficiencies, removing selected ramps, implementing TSM improvements, building the Memorial Drive
backage road, adding ‘U’ turn lanes at four interchange locations, and building a new interchange at FM
3034 & US 83/277. Table ES-1 summarizes the results of the prioritization analysis.

Table ES-1 – Project Prioritization Summary
Description
High Priority Projects

Number of
Projects

Estimated Construction Costs
(YR 2006)

Percentage

5

$2,855,188

5%

Medium Priority Projects

23

$20,495,825

37%

Low Priority Projects

47

$32,169,188

58%

Totals

75

$55,520,201

100%

ES-3
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1.0

Introduction

1.1

Purpose of Study

Frontage roads in the City of Abilene, Texas area serve several key functions.   Frontage roads help to
promote economic development in the region by providing direct access to properties adjoining controlledaccess freeways.  Frontage roads provide an alternative capacity when freeway traffic demand is high, and
frontage roads provide an alternate route in the event of emergencies necessitating closing of the main
lanes of controlled-access freeways.
The primary reason for the existence of frontage roads in the Abilene area is that they provide direct access
to the properties abutting Abilene’s controlled-access freeways where no other access exists.   In areas
where no frontage roads are present, the abutting landowner may have access to the property from another
location, or the abutting landowner may have been paid by the State of Texas for the access rights, thus
eliminating the need for a frontage road.
A majority of the frontage roads in the Abilene area were constructed in a manner that would allow them
to operate as two-way roadways.  Two-way frontage roads have been utilized in rural areas, where they
often offer a reduced travel time for a low volume of local residents to reach local destinations.  Issues are
occurring which are quickly causing the two-way frontage roads in Abilene and other locations in Texas
to become less safe and functionally obsolete.  These issues include the increasing population within the
State of Texas, urbanization in the Abilene area, and urban driver expectancy for one-way frontage roads
as they travel between urban areas in the state.
A frontage road operating as a two-way roadway has many disadvantages when compared to one-way
operations.  These disadvantages provide a definite need for evaluating the two-way operation of frontage
roads in the Abilene area in order to determine the short and long-term consequences of continuing to
allow them to operate as two-way frontage roads, and to evaluate the issues and impacts associated with
converting the frontage roads to one-way operation.

1.2

Limits of Study

This study focused on five separate segments of two-lane frontage road sections. Figure 1 shows the
limits of the study areas. This study evaluated approximately 38 miles of two-lane frontage roads (34 miles
of two-way and four miles of one-way), 57 separate ramps/frontage road connections, and 29 intersection
locations.  The five segments studied were:
•
•
•
•
•

1.3

Study Area 1 - The east and west frontage roads along US 83/277 from the Jones County
Line to Interstate Highway (IH) 20 and the north and south frontage roads along IH-20 from US
83/277 to Old Anson Road.
Study Area 2 - The north and south frontage roads of IH-20 from Pine Street (Business 83)
east to Elmdale Road, including a portion of Business 20.
Study Area 3 - The east and west frontage roads along Loop 322 from State Highway (SH) 36
to US 83/84.
Study Area 4 - The east and west frontage roads along US 83/84 from the Loop 322 interchange
down to Iberis Road.
Study Area 5 – The west frontage road of US 83/84/277 near South 1st Street from Alameda
Road to Taos Drive.

The Study Leadership

This project was initiated by the Texas Department of Transportation (TxDOT).  This project was led by the
TxDOT Project Manager, Mr. Tracy Jones.  The Study Team was led by Mr. Edwin E. “Butch” Davis, PE, of
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Parkhill, Smith & Cooper Inc.  Washington Group International, Inc. provided the traffic analysis services.  
Blanton & Associates, Inc. performed the land use mapping.  Sheppard Surveying provided the surveying.  
SAM, Inc. provided the aerial mapping.
Abilene, TX Frontage Road Conversion Study
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1.4

Study Process

The study objectives were to provide a written document that has public as well as agency support, to
define what improvements are needed, and to determine when they are to be constructed.   Based on
these objectives, the study process was established.  The process was to analyze the existing conditions,
evaluate alternative improvements, and generate an implementation plan.   To accomplish this process,
there were multiple steps/elements. The elements included data collection, agency coordination, public
input, analysis of roadway deficiencies, existing and future traffic operations, mitigation of safety problems,
access and mobility improvements, the presentation of findings to the public, and documentation of the
process and recommendations.

1.5

TxDOT Frontage Road Conversion History

Nearly all of the frontage roads in large urban areas in Texas are one-way. Outside of the developed urban
areas, the frontage roads typically have two-way traffic. As development increases on the two-way frontage
roads in medium sized towns, the higher traffic volumes create congestion at cross-street intersections. In
addition to congestion, the potential for accidents at freeway ramp/two-way frontage road junctions also
increase. These safety and operational considerations have caused the TxDOT and the Texas Department
of Public Safety (DPS) to consider converting segments of two-way frontage roads to one-way operation.
The TxDOT, DPS, and the Texas Transportation Institute (TTI) have cooperatively performed a series of
research studies, spanning more than three decades, to evaluate many relevant issues on this subject. The
results of these research projects clearly depend on traffic safety and other operational issues that were
used to evaluate the current two-way frontage roads within the study areas.
The first conversion of frontage roads from two-way to one-way was completed along IH-20 and US 83
in March 1980. Analysis of the accident data determined that the converted segments showed an overall
thirteen percent reduction in accidents between July 1978 and May 19811.

1.6

Project Goals

Listed below are the primary goals of this project.  They include:
•
•
•
•
•
•

Improve traffic flow along the frontage roads.
Address safety concerns at the entrance and exit ramps.
Address safety concerns at the intersections.
Improve the operational efficiency at the frontage road intersections.
Conform to the TxDOT’s goal of uniform statewide frontage road operation.
Meet driver expectations throughout Abilene’s frontage road system.

Safety is the concern of several of the primary goals.   Providing safer roadway facilities is of utmost
importance to TxDOT.  The frontage road system in and around the City of Abilene is out-of-date and has
inconsistencies that can lead to driver confusion.  In order to provide drivers with safer travel around town,
TxDOT commissioned this study to take a look at the affect of converting the frontage roads (in these study
areas) from two-way to one-way.
Several notable issues are being addressed with the study.  Two-way frontage roads have a higher potential
for more severe accidents at ramp intersections (broadside, approach turn, and head-on collisions) due to
more conflict points and traffic flow counter to the exiting traffic on the frontage road.  There is an increased
potential for wrong-way entry to the freeway main lanes from the frontage road as has been evidenced
by two recent accidents in the Abilene urban area involving fatalities.  Also, the intersections of two-way
frontage roads with arterials are much more complicated, which can result in erratic vehicle maneuvers due
to driver uncertainty and have 60 percent more conflict points (32 versus 20).  Left turns from the arterial
or side street onto the frontage road must be accommodated from both directions.  Accordingly, the signal
phasing and sequencing options normally available at signalized diamond interchanges cannot be used.
1Accident Analysis of the Conversion from Two-Way to One-Way Frontage Road Operation, TTI-2-18-80-288-3, November 1983.
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Signals at diamond interchanges with two-way frontage roads typically have longer cycles and more phases
resulting in additional delay.  A two-lane one-way frontage road has 25 percent more capacity at 50 miles
per hour according to the Transportation Research Board (TRB), Highway Capacity Manual (HCM), 2000.

2.0

Existing Conditions Overview

2.1

Results of Existing Conditions Assessment

The justification for conversion of the frontage roads from two-way to one-way commenced with the
assessment of existing conditions followed by the alternative development process.  Although the frontage
roads do not meet the recommended warrants for existing conditions, there are other safety concerns,
future traffic conditions and/or future development that should be considered. These include improving
safety by reducing conflict points at the interchange ramps by 80 percent for this project (from 99 to 19).  
Elimination of potential erratic vehicle maneuvers, as well as mitigating geometrically deficient on or off
ramps and roadway connections is a major objective.
As the development along the perimeter of the city increases, frontage road conversion warrants may be
justified. This may result in a greater impact to mobility and access should the conversion be delayed for
some areas and implemented for others.  
Upon analyzing the data for the frontage roads, considerations will need to be made in respect to the
operation of traffic signals at two-way frontage roads and the complexity of having the controller continue
to provide adequate timing at the interchanges.
Fourteen on or off ramp locations and 38 miles of frontage roads were identified as geometrically deficient
and need to be improved or updated. These deficiencies include insufficient acceleration/deceleration
lengths, poor sight visibility, substandard shoulder and lane widths, and inappropriate radii.  Some ramps
may not be needed after the one-way conversion. Closing or mitigating deficient on or off ramps will be
evaluated further during the alternative development process.
A complete overview of the existing conditions can be found in the Assessment of the Existing Conditions
– Final Report (June 2006).
2.1.1

Level of Service Summary

Existing (year 2005) peak hour traffic volumes were collected as part of the existing conditions assessment.  
These volumes were the basis for the level of service (LOS) analysis.  The signalized and unsignalized
intersections in the study area were analyzed using traffic counts collected in February 2005 to determine
the existing LOS. The criteria used for analyzing intersection LOS is established by the HCM.  The LOS
ranges from a LOS A through a LOS F, with LOS A representing the best operating conditions and LOS
F representing the worst-case conditions.  Figure 2 presents a graphical depiction of these conditions at
a traffic signal.  Table 1 shows the LOS across the project area at specific intersections for the existing
conditions.  The existing (year 2005) peak hour traffic volumes and the detailed LOS analysis is included
in Appendix A.
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Table 1 – Level of Service Summary – Existing Conditions
Intersection
Number

Description

Existing LOS
AM
Off
PM
Peak Peak Peak

Signalized Intersections
11

Loop 322 WFR at SH 36

C

C

12

Loop 322 EFR at SH 36

C

C

18

IH-20 SFR at SH 351 (Ambler Avenue)

A

C

19

IH-20 NFR at SH 351 (Ambler Avenue)

A

B

29

US 83/84/277 West Ramp at South 1st Street

B

B

B

Unsignalized Intersections*
1

US 83/84 WFR at FM 707 (Beltway South)

C

2

US 83/84 EFR at FM 707 (Beltway South)

D

B

3

US 83/84 WFR at Antilley Road

F

D

4

US 83/84 EFR at Antilley Road

D

C

5

Loop 322 SFR at Maple Street

A

A

6

Loop 322 NFR at Maple Street

A

A

7

Loop 322 WFR at Industrial Boulevard

C

A

8

Loop 322 EFR at Industrial Boulevard

C

B

9

Loop 322 SFR at FM 1750 (Oldham Lane)

A

A

10

Loop 322 NFR at FM 1750 (Oldham Lane)

C

C

15

Business IH-20 Route at IH-20 Frontage Road

A

A

16

IH-20 SFR at Loop 322

A

A

17

IH-20 NFR at Loop 322

A

B

20

IH-20 SFR at FM 600 (West Lake Road)

A

A

21

IH-20 NFR at FM 600 (West Lake Road)

A

B

22

IH-20 SFR at Business Route 83 (Pine Street)

A

A

23

IH-20 NFR at Business Route 83 (Pine Street)

A

A

24

IH-20 SFR at Old Anson Road

A

A

25

IH-20 NFR at Old Anson Road

A

A

26

US 83/277 WFR at Old Anson Road

A

A

27

US 83/277 EFR at Old Anson Road

A

A

28

US 80/84 Frontage Road at US 83/84/277 West Ramp Crossover

A

30

IH-20 SFR at Elmdale Road

A

A

31

IH-20 NFR at Elmdale Road

A

A

B

A

A

Key:  NFR=North Frontage Road, SFR=South Frontage Road, EFR=East Frontage Road, WFR=West Frontage Road.  
*Note – The unsignalized intersections are all stop controlled, except intersection number 28.  This intersection is yield
controlled.  Intersection numbers 13 and 14 were removed from the study, so they are not included here.

Overall, the existing conditions LOS are generally acceptable for both the unsignalized and signalized
intersection analysis.   However, the US 83/84 west frontage road (South Clack Street) at Antilley Road
continues to suffer due to the lack of capacity.  As time goes on, this intersection and others will continue
to degrade due to traffic volume growth.  As a result, accidents and driver confusion will continue to be a
safety issue.
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Although the intersections are currently operating at a satisfactory level, this does not mean they will
continue to do so as Abilene grows.  Other factors regarding safety, increased traffic volumes, conflict point
reduction, and geometric deficiencies need to be addressed.

2.1.2

Geometric Deficiencies

2.1.2.1 Substandard Ramps
Ramps should conform to the standard imposed by the current version of the American Association of State
Highway and Transportation Officials (AASHTO’s) A Policy on Geometric Design of Highways and Streets.   
The shoulder widths should be four feet on the left and six feet on the right according to AASHTO.  The length
of the ramp should be to the appropriate length to be in compliance with AASHTO’s minimum deceleration
length standards.  The braking distance was further evaluated using the aerial maps using the tabulated
braking distances published by AASHTO.  There are a total of eleven locations that have insufficient braking
distances.  The deceleration length deficiency is very noticeable when the vehicle immediately exits the
main lanes onto the frontage roads at the posted speeds with less than the minimum braking distance
required according to AASHTO’s standards.  The radius of the ramp is another consideration that should be
made when evaluating ramps.  Some of the ramps did not have the appropriate radius.  Locations observed
to be deficient in meeting these standards are shown in Table 2.
2.1.2.2 Frontage Road Deficiencies
A requirement of this project was to evaluate the geometric conditions of the existing frontage roads within
the study areas. This evaluation, based on the criteria defined in the TXDOT Roadway Design Manual,
revised October 2005, determined if the particular frontage road segment is ‘acceptable’ or   ‘deficient’.
Currently all 38 miles of frontage road are 24 feet wide, have two 12 foot travel lanes, no shoulders and are
considered deficient. The design standard for frontage road width, independent of conversion, is 30 feet,
with two 11-foot travel lanes and two four foot shoulders.
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Table 2 – Substandard Ramps Locations
Location
#

Description

Deficiency
Observed

1

Loop 322 Southbound Exit Ramp – North of Industrial Boulevard

2

Loop 322 Northbound Entrance Ramp – East of FM 1750 (Oldham Lane)

3

Loop 322 Northbound Exit Ramp – U-Turn South of SH 36

4

US 83/277 Northbound Exit Ramp – South of West Summit Road

Length, Radius,
Sight

5

US 83/277 Southbound Exit Ramp – North of Old Anson Road

Radius, Length

6

US 83/277 Northbound Exit Ramp – North of Elm Creek

Sight, Length,
Radius,
Shoulders

7

IH-20 Exit and Entrance Ramps – West of Old Anson Road

Sight, Length,
Radius,
Shoulders

8

IH-20 Exit and Entrance Ramps – East of Old Anson Road

Length, Radius,
Shoulders

9

IH-20 Exit and Entrance Ramps – East of FM 600 (West Lake Road)

Length, Radius,
Shoulders, Sight

10

IH-20 Exit and Entrance Ramps – West of Judge Ely Boulevard

Length, Radius,
Shoulders

11

IH-20 Entrance Ramp – East of SH 351 (Ambler Avenue)

Length, Radius,
Shoulders

12

IH-20 Entrance Ramp – West of Loop 322

Length, Radius

13

IH-20 Entrance and Exit Ramp – West of Business 20 and IH-20
Interchange

Length, Radius

14

Business 20 Exit Ramp U-Turn – West of Business 20 and IH-20
Interchange

Length, Radius,
Shoulders

2.1.3

Inadequate
Radius
Length
Inadequate
Maneuver

Accident Information

Accident data from the TxDOT and the City of Abilene were obtained to identify accidents that are
correctable by converting two-way frontage roads to one-way frontage road systems.  Further analysis of
the correctable accidents was conducted to determine the number of accidents that resulted in personal
injuries.  A correctable accident is defined as an accident type that is correctable by converting two-way
frontage road operations to one-way. These accident types include:
•
•
•

Broadside Accidents
Approach Turn Accidents
Head-on Accidents

Review of the accident data determined that 38 correctable accidents occurred over the past five years
resulting in no fatalities. The number of correctable accidents were at their highest in the year 2000 with
eleven accidents, where 18 percent of these accidents resulted in personal injuries.   In the year 2001,
there were a total of eight correctable accidents with 25 percent resulting in personal injuries.  During the
year 2002, there were a total of three correctable accidents with no accidents resulting in personal injuries.  
However, during the year 2003, there were six correctable accidents where 75 percent resulted in personal
injuries.   The majority of these accidents were of the type where a vehicle turning left is struck by a vehicle
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traveling straight in the opposing direction (approach turn accident type) on the two-way frontage road.  
Other accident types were related to sideswipes and right angles.  
Observation of the two-way frontage roads showed there are potential accident-prone areas in the City of
Abilene.   These locations are more noticeably on the ramps where slower traffic is trying to merge with
high-speed traffic on the main lanes of the freeway.  A list of the locations are listed below:
•
•
•

2.1.4

Northbound Clack Street at Antilley Road Exit Ramp
Southbound Clack Street U-Turn and Northbound Clack Street
US 84 Frontage Road (S. Steffens St.) and US 83/277 Exit Ramp Connector

Frontage Road Warrants

The TTI has conducted studies regarding the conversion of two-way frontage roads to one-way operating
frontage roads.   The published study report, A Study to Develop Warrants for Conversion to One-Way
Frontage Roads, has three recommended warrants that have criteria to guide in studying such situations.   
The warrants are Basic Warrant, Average Daily Traffic (ADT) Warrant, and Peak-Hour Traffic Warrant.
According to the Basic Warrant, two-way frontage roads should be converted to one-way operation when
the capacities of two-way frontage roads are not sufficient to continue safety and operational benefits.  The
vehicular volumes predicted for one-way operation exceed those estimated for existing two-way flow based
on related traffic volume measurements.  Currently, the vehicular volumes are not significant enough to
implement this warrant.
The ADT Warrant requires a minimum threshold volume over a 24-hour period for each intersection
approach at an interchange.  The results of this warrant determined that the ADT Warrant was not met at
any location.
The Peak-Hour Traffic Warrant must be applied when conditions clearly justify that one-way operations
based on traffic conditions are predicted to occur during the peak hour of the average day.   Considerations
for delay and capacity conditions are initiated for the peak hours of the site of each interchange.  According
to the analysis of the intersections, only one intersection would possibly meet this warrant, which is Antilley
Road at US 83/84 West Frontage Road.  This is presumed since it met the Peak-Hour warrant of the Texas
Manual on Uniform Traffic Control Devices (TMUTCD).
Another method of determining prime candidates for frontage road conversion is applying the following
frontage road warrants.  These warrants are not based on conditions at intersections, rather the amount of
traffic and development, and accident experience along the frontage road segments.  The frontage roads
were placed by segment into one of three different categories, each based on the current adjacent land use.  
Category One applies the Rural warrant (0 percent to 30 percent roadside development), where the traffic
volume threshold for one-way conversion is 7,500 ADT.  Category Two applies the Intermediate warrant (30
percent to 60 percent roadside development), where the traffic volume threshold for one-way conversion is
6,000 ADT.  Category Three applies the Urban warrant (60 percent to 100 percent roadside development),
where the traffic volume threshold for one-way conversion is 5,000 ADT.   When applying these categories
to the existing conditions, the frontage roads do not warrant conversion.  Another criteria of these warrants
involve accident experience.  The frontage road segments have not had the minimum amount of accidents
to meet this requirement.
Even though the existing frontage roads do not meet either set of warrants, consideration must still be given
to other factors listed in the project goals, future traffic conditions and/or future development to warrant
conversion.
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3.0

Alternative Development

3.1

Methodology

The methodology used to evaluate the need for conversion of the frontage roads considered many factors.
These tangible factors included current land-use patterns, future traffic forecasts and growth projections,
regional and local travel circulation patterns, historical accident records and trends, mobility, access, safety,
and future traffic operations for the Conversion and No Conversion Alternatives. Workshops were held with
TxDOT to collaborate on the determinations of the analysis. The need for the study was presented at a
series of public meetings in April 2005 and the recommendations followed in April 2006. The sections below
describe the analytical process and study findings.

3.2

Future Traffic Conditions

3.2.1

TxDOT Travel Demand Models

The travel demand models used for this study were provided by the TxDOT and the City of Abilene
Metropolitan Planning Organization (MPO).  These models were officially adopted into the Long Range
Plan for the City of Abilene.  
3.2.2

Future Year Growth Rates

Future year growth rates were calculated by determining the difference in volumes between the year 1998
and year 2030 travel demand models.  These rates were logged into a table by intersection and approach.  
The highest growth rate for the intersection was used.  However, restrictions were placed on the data.  If
the raw growth rate was over 4.0 percent, it was flagged for further inspection.  The growth rate had to
make sense when compared to the corresponding traffic analysis zone data.  The rates were then adjusted
accordingly.  On the other end of the spectrum, if the rate came in below 1.5 percent, the rate of 1.5 percent
per year was used to be conservative.  Individual growth rates were used for each intersection.  Overall,
when averaging all of the yearly growth rates used for the entire project area, the result was 1.75 percent
per year. This compares to the overall city’s growth rate of 0.6 percent per year from 1990-2000.  Once the
volumes were grown accordingly at each intersection, the volumes were then balanced.  This resulted in a
conservative overall interchange growth rate at each location.

3.3

Alternative Evaluation Criteria

The criteria used to evaluate the Conversion and No Conversion Alternatives included LOS at the
interchanges, reduction of access conflict points, meeting conversion warrants, quantifying impacts to
local travel patterns, assessing travel delay, access modifications, improving accident prone areas, and
correcting frontage road and ramp deficiencies. The analysis of alternatives was completed in accordance
with policies and practices outlined in the Institute of Transportation Engineers (ITE) and TTI research
reports.

3.4

No Conversion Alternative

The No Conversion Alternative consists of leaving the existing frontage road network as it is, with only minor
modifications at some of the ramps to correct deficiencies.  The frontage roads in the project area would
remain with two-way traffic.  All of the safety issues previously mentioned would continue to be present
under the No Conversion Alternative and the roadway facilities would continue to deteriorate.
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3.4.1

2030 No Conversion Frontage Road Volumes

Volumes were collected during the month of February 2005 for the existing conditions.  These volumes
are the base condition, allowing for the development of the No Conversion volumes.  Growth factors were
determined from the year 2030 travel demand model, and then applied to each year 2005 volume to produce
the 2030 No Conversion volumes.  These growth factors varied citywide, and even across interchanges
themselves.  After the factors were applied, the volumes across each interchange were balanced.  According
to the travel demand model, the City of Abilene is not expected to have a fast growth rate.  This is especially
the case in the project areas.
After the year 2030 volumes were determined, the volumes at the IH-20/SH 351 (Ambler Avenue) interchange
were modified to include the recently completed Wal-Mart retail development on the northwest corner of the
interchange.  The site-generated traffic was taken from the traffic impact study completed by Jacobs (dated
July 23, 2004) and applied to the interchange (and carried forward to adjacent interchanges).
No other modifications were done to the street network for the No Conversion Alternative.  Appendix B
shows the 2030 No Conversion peak hour traffic volumes for the project area used in the LOS analysis.
3.4.2

Safety Summary

Under the No Conversion Alternative, the frontage roads would continue to operate as they do today.  This
study identified 99 ramp conflict points that would not be eliminated.  A two-lane, one-way frontage road
intersection with a two-way minor cross street typically has 38 percent fewer conflict points than a traditional
two-lane, two-way frontage road intersection with a two-way, two-lane minor cross street.  These additional
conflict points would remain under the No Conversion Alternative.  Many of the issues discussed earlier
in this study would continue to plague drivers in and around the City.  The deficient ramps and frontage
road cross-sections would be updated to current standards, but the problems (i.e. driver confusion) with
the frontage roads and intersections themselves would likely continue.  The TxDOT would address safety
issues on a case-by-case basis to correct problem locations, such as accident-prone intersections.  TxDOT
would also need to implement upgrades to certain intersections predicted to become functionally obsolete
in the near future.  These improvements are discussed later.
The No Conversion Alternative would not improve the accident-prone locations previously mentioned.  
Each location would have to be addressed individually to correct any deficiencies contributing to accident
problems.  
3.4.2.1 Geometric Deficiencies Improvements
The 38 miles of frontage roads in the study area would still need to be upgraded to current standards
with regards to cross-section widths (from 24-foot to 30-foot) under the No Conversion Alternative.  All
fourteen of the substandard ramp locations listed in Table 2 would also need to be addressed.  The project
prioritization for the correction of the deficiencies is the same for both alternatives.
3.4.3

Transportation System Management Requirements / Level of Service Summary

Several locations were examined to identify problem movements that produce an unacceptable LOS.  
Transportation System Management (TSM) improvements consist solely of modifications to an intersection
that do not increase through capacity.  Examples include re-striping, modifying traffic signal timing plans,
replacing stop control with signalization, adding turn arrows, or providing exclusive left or right turn bays.
Without TSM, the intersections included in the following table have unacceptable LOS for one or more
approaches.   The following table lists modifications that could be provided to bring the LOS up to a D
or better.  A LOS D is the minimum acceptable LOS for a signalized intersection for planning purposes.  
For this analysis, these intersection operations would control traffic from two-way frontage roads.   The
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modifications listed in Table 3 are suggestions to improve the traffic operations through the year 2030 for
the No Conversion Alternative.

Table 3 – TSM Requirements Summary – No Conversion Alternative
Intersection
Number

Intersection Description

Recommended Modifications

1

US 83/84 WFR at FM 707 (Beltway South)

Install 2-Phase Signal

2

US 83/84 EFR at FM 707 (Beltway South)

Install 3-Phase Signal

3

US 83/84 WFR at Antilley Road

Install 2-Phase Signal and Free Southbound
Right Turn Bay

4

US 83/84 EFR at Antilley Road

Install 2-Phase Signal

7

Loop 322 WFR at Industrial Boulevard

Install 2-Phase Signal, Free Southbound
Right Turn Bay, and Stripe Westbound Left
Turn Bay

8

Loop 322 EFR at Industrial Boulevard

Install 2-Phase Signal, Standard Northbound
Right Turn Bay, and Stripe Eastbound Left
Turn Bay

9

Loop 322 SFR at FM 1750 (Oldham Lane)

Install 4-Phase Signal

10

Loop 322 NFR at FM 1750 (Oldham Lane)

Install 4-Phase Signal

Table 3 shows that there are eight intersections that would need TSM improvements, based on future
volumes and LOS.  This includes adding a traffic signal at each location and providing various turn lane
additions and/or striping improvements.   These locations are consistent with the travel demand model,
which indicated higher growth rates for southeast Abilene.
Table 4 shows the future year 2030 LOS across the project area at specific intersections.  The forecasted
traffic volumes and detailed analysis are included in Appendix B.  The intersection LOS includes the TSM
improvements from Table 3.
3.4.4

Mobility and Access Summary

If there is no conversion of the frontage roads in the study area, the fragmented sections of two-way
and one-way frontage roads will remain.  The problems associated with this network, for instance driver
confusion, will continue to pose a hazard to the motoring public.  The frontage roads will remain as they are,
with some sections as one-way, some two-way, and the rest as a one-way/two-way pair.
On the other hand, residents and businesses will continue to have convenient access to parcels located
along the frontage roads.  Drivers will not be forced to follow the one-way sections back around to their final
destinations, rather they will be able to directly access properties from either direction.
To improve the frontage road circulation at three interchange locations, ‘U’ turn lanes will be added at the
north side of the US 83/84 & FM 707 (Beltway South), IH-20 & SH 351 (Ambler Avenue), west side of the
Loop 322 and FM 1750 (Oldham Lane) and Loop 322 and Industrial Boulevard.

3.5

Conversion Alternative

The Conversion Alternative consists of converting 24.4 miles (64 percent) of the existing frontage road
network in the project area to one-way operations.   This includes making ramp additions/removals as
determined by the year 2030 travel demand model.  
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3.5.1

2030 Conversion Frontage Road Volumes

The volumes for the 2030 Conversion Alternative were forecasted using the same procedures previously
described in Section 3.2.2: Future Year Growth Rates.  Existing traffic volumes were redistributed based on
one-way frontage road operations.  Growth factors between the base year and year 2030 models were used
to derive future traffic volumes at the interchanges. The volumes for the Conversion Alternative include the
Wal-Mart site-generated traffic previously mentioned as well.
Appendix C shows the 2030 Conversion peak hour traffic volumes and the LOS analysis.

Table 4 – Level of Service Summary – No Conversion Alternative
Intersection
Number

Description

No Conversion LOS
AM
Peak

Off
Peak

PM
Peak

Signalized Intersections
1

US 83/84 WFR at FM 707 (Beltway South)

C

B

2

US 83/84 EFR at FM 707 (Beltway South)

C

B

3

US 83/84 WFR at Antilley Road

B

B

4

US 83/84 EFR at Antilley Road

B

A

7

Loop 322 WFR at Industrial Boulevard

D

C

8

Loop 322 EFR at Industrial Boulevard

C

C

9

Loop 322 SFR at FM 1750 (Oldham Lane)

B

A

10

Loop 322 NFR at FM 1750 (Oldham Lane)

B

B

11

Loop 322 WFR at SH 36

C

C

12

Loop 322 EFR at SH 36

C

C

18

IH-20 SFR at SH 351 (Ambler Avenue)

C

B

19

IH-20 NFR at SH 351 (Ambler Avenue)

C

B

22

IH-20 SFR at Business Route 83

B

A

23

IH-20 NFR at Business Route 83

B

A

Unsignalized Intersections*
5

Loop 322 SFR at Maple Street

B

A

6

Loop 322 NFR at Maple Street

B

A

15

Business IH-20 Route at IH-20 Frontage Road

A

A

16

IH-20 SFR at Loop 322

C

B

17

IH-20 NFR at Loop 322

B

B

20

IH-20 SFR at FM 600 (West Lake Road)

B

C

21

IH-20 NFR at FM 600 (West Lake Road)

B

C

24

IH-20 SFR at Old Anson Road

A

A

25

IH-20 NFR at Old Anson Road

C

B

26

US 83/277 WFR at Old Anson Road

A

A

27

US 83/277 EFR at Old Anson Road

B

A

28

US 83 Frontage Road at Jug Handle Ramp Crossover

A

30

IH-20 SFR at Elmdale Road

A

A

31

IH-20 NFR at Elmdale Road

A

A

B

A

*Note – The unsignalized intersections are all stop controlled, except intersection number 28.  This intersection is yield controlled.  
Intersection numbers 13 and 14 were removed from the study, so they are not included here.
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3.5.2

Safety Summary

Under the Conversion Alternative, the frontage roads would be updated to address the safety and congestion
problems identified with this study.  This alternative would benefit the traveling public by improving safety
at the exit and entrance ramps, address safety concerns at the intersections, and reduce driver confusion.  
This alternative would eliminate the need to update several of the previously identified substandard ramps.  
The remaining ramps would be updated to current standards, while providing capacity for future traffic
growth.
Eighty percent of the ramp conflict points along the frontage roads would be reduced, when compared
to the No Conversion Alternative.  A two-lane, one-way frontage road intersection with a two-way minor
cross street typically has 38 percent fewer conflict points than a traditional two-lane, two-way frontage road
intersection with a two-way, two-lane minor cross street.
The Conversion Alternative would address the accident-prone locations previously identified.  With two-way
to one-way conversion, the northbound Clack Street at the Antilley Road exit ramp frontage road merge, the
southbound Clack Street ‘U’-turn at northbound Clack Street conflict, and the US 84 frontage road at US
83/277 ramp connector would either be eliminated or safety improvements implemented.
3.5.2.1 Geometric Deficiencies Improvements
The 38 miles of frontage roads in the study area (24.4 miles of existing two-way to be converted, 10.0 miles
of existing two-way to remain, and 3.6 miles of existing one-way frontage roads) would need to be upgraded
to current standards with regards to cross-section widths (from 24-foot to 30-foot) under the Conversion
Alternative.  All fourteen of the substandard ramp locations listed in Table 2 would need to be addressed.  
Converting to one-way would directly eliminate location number 3.
3.5.3

Frontage Road Conversion Warrants

As done for the existing conditions, the frontage road conversion warrants based on the amount of traffic and
development along the frontage road segments were applied using the forecasted 2030 traffic volumes.  The
frontage roads were placed by segment into one of three different categories, each based on the predicted
land use.  Category One applies the Rural warrant (0 percent to 30 percent roadside development), where
the traffic volume threshold for one-way conversion is 7,500 ADT.  Category Two applies the Intermediate
warrant (30 percent to 60 percent roadside development), where the traffic volume threshold for one-way
conversion is 6,000 ADT.  Category Three applies the Urban warrant (60 percent to 100 percent roadside
development), where the traffic volume threshold for one-way conversion is 5,000 ADT.
When applying these warrants with the forecasted conditions, the frontage roads shown in Figure 3 met the
conversion warrants.  Those segments include:
•
•
•

Frontage Road Conversion by Warrant
The IH-20 north and south frontage roads from FM 600 (West Lake Road) to Loop 322 (Study
Area 2).
The Loop 322 east and west frontage roads from Maple Street to SH 36 (Study Area 3).
The US 83/84 east and west frontage roads from Antilley Road to FM 707 (Beltway South)
(Study Area 4).

The graphic on the following page depicts the appropriate warrant met for each segment of frontage road.  
As traffic continues to grow, other frontage roads may warrant conversion based on this criteria not foreseen
by this study.  Developers should take into account that traffic prediction is limited to 25 years, and that all
of the Abilene area frontage roads will likely be converted at some point in the future.
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3.5.4

Transportation System Management Requirements / Level of Service Summary

Even after conversion to one-way, several locations would be in need of additional modifications to provide
acceptable LOS.  TSM improvements, which consist of modifications to an intersection and do not increase
through capacity, are needed at some interchange locations for this alternative.
The intersections included in the following table have unacceptable LOS for one or more approaches
without TSM.  The following table lists modifications that could be provided to bring the LOS up to a D
or better.  A LOS D is the minimum acceptable LOS for a signalized intersection for planning purposes.  
The intersections would operate with one-way frontage roads where applicable.  The modifications listed
in Table 5 are suggestions to improve the traffic operations through the year 2030 under the Conversion
Alternative.  Table 5 shows that there are eight intersections that would need to be upgraded, based on
future volumes and LOS.  The TSM includes adding a traffic signal at each location and providing various
improvements.  These locations are consistent with the travel demand model, which indicated higher growth
rates for southeast Abilene.  

15

May 2007

Abilene, TX Frontage Road Conversion Study
Abilene, TX Frontage Road Conversion Study

Figure 3 – Frontage Road Conversion Warrants
Figure 3 – Frontage Road Conversion Warrants
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Table 5 – TSM Requirements Summary – Conversion Alternative
Intersection
Number

Intersection Description

Recommended Modifications*

1

US 83/84 WFR at FM 707 (Beltway South)

Install 2-Phase Signal

2

US 83/84 EFR at FM 707 (Beltway South)

Install 3-Phase Signal

3

US 83/84 WFR at Antilley Road

Install 2-Phase Signal and Free Southbound
Right Turn Bay

4

US 83/84 EFR at Antilley Road

Install 2-Phase Signal

7

Loop 322 WFR at Industrial Boulevard

Install 2-Phase Signal and Stripe Westbound
Left Turn Bay

8

Loop 322 EFR at Industrial Boulevard

Install 2-Phase Signal and Stripe Eastbound
Left Turn Bay

9**

Loop 322 SFR at FM 1750 (Oldham Lane)

Install 2-Phase Signal and Stripe North Left
Turn Bay

10**

Loop 322 NFR at FM 1750 (Oldham Lane)

Install 2-Phase Signal and Stripe South Right
Turn Bay

Notes:
* Locations met Peak Hour Warrant No. 3 from TxMUTCD. Before any location can be recommended for traffic signal
installation,, the location must meet one of the signal warrants as mentioned in the TxMUTCD.
** Intersections 9 and 10 added at the request of the TxDOT Abilene District based on development that has or will
occur in this area.

Table 6 shows the LOS across the project area at specific intersections.  The 2030 Conversion Alternative
traffic volumes and detailed LOS have been included in Appendix C.  The intersection LOS below takes
into account the TSM improvements listed above.  As shown in the Conversion Alternative LOS table,
the TSM improvements help to provide a LOS C or better to the study area intersections.  Converting to
continuous one-way frontage roads provides for a more efficient and safer transportation system.
3.5.5

Conversion Alternative Recommendations

The recommendations listed below conform to the project goals for improved safety and operations.  
The study area was broken down into five separate areas.  Each area is listed individually below, and is
represented graphically on the following pages.
3.5.5.1 Study Area 1 (US 83/277 – Jones County Line to IH-20 and IH-20 – US 83/277 to Old Anson
Road)
In this study area, approximately six miles of frontage roads have been recommended for one-way
conversion.  The limits are:
•
•
•

The west frontage road of US 83/277 from Old Anson Road south to the freeway entrance near
the IH-20 interchange.
The north and east frontage road of IH-20 and US 83/277, respectively, between Old Anson
Road (interchange with IH-20) and Old Anson Road (interchange with US 83/277).
The east frontage road of US 83/277 north from Old Anson Road up and around to the
intersection with Summit Road near Business 83 (Pine Street).

The remaining frontage roads in Study Area 1 should remain as two-way operations for the near future.  As
the City and its traffic continue to grow, TxDOT may re-visit the option of converting the remaining frontage
roads to one-way.  See Figure 6 for a graphical depiction of these recommendations.
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Figure 5 – Study Areas 1 and 2 Ramp Conversion for Feasibility Study In Abilene Area

NOTE: This drawing does not depict proposed ramp locations, only generalized planning level conceptualized
configurations.
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This portion of the overall study area also contains five of the substandard ramp locations mentioned in
Table 2.  As part of TxDOT’s long term planning, all five substandard ramps will be reversed to x-ramps.  
As shown in Figure 5, TxDOT has indicated certain ramps that will be reversed, which will transform the
conventional diamond interchange to a reversed diamond or x-ramp configuration interchange.   
Included also in the long term planning for Study Area 1 is an additional exit ramp that will be for southbound
US 83/277, which will be located north of West Summit Road.  The ramps that will be converted to x-ramps
in Study Area 1 have been checked against the list of substandard ramps identified within the study limits.   
The list of substandard ramps are shown in Table 2.  Ramp locations that are insufficient in design for Study
Area 1 are locations 4 and 5 in Table 2.   
Ramps within Study Area 1 begin with Ramp G and terminate at Ramp K according to Figure 5.  Ramp
G, which is listed as a new ramp to be constructed, will be located north of the TxDOT Abilene Area office
exiting from southbound US 83/277 onto North Clack Street.   The ramp reversals (Ramps B, C, D, E, &
F) will reduce through traffic movements at the intersection of FM 2404 and North Clack Street desiring to
access the highway system via ramp access.   Vehicular traffic movements from the simulation continue
to progress through the intersections due to the removed traffic volumes at the intersection from the ramp
reversals.  
The 2030 projected traffic volumes for study area 1 with the ramp reversal does not change the level-ofservice at the intersections of FM 2404 at US 83/277 East and West Frontage Roads.  The intersection’s
level-of-service (LOS) remained at LOS A as a result of the ramp reversals.   The existing and planned
description of the ramps in Study Area 1 are listed below along with their cost estimates.  

Table 6 - Ramp Descriptions for Study Area 1 from Figure 4
Ramp Identification

Existing Ramp Type

Planned Ramp Type

Cost Estimate for Improvement

Ramp B

Entrance

Exit

$300,000

Ramp C

Exit

Entrance

$300,000

Ramp D

Entrance

Exit

$300,000

Ramp E

Exit

Entrance

$300,000

Ramp F

Exit

Entrance

$300,000

Ramp G

DNE

Exit

$150,000

*Key: DNE = Does Not Exist

The estimated cost for converting the ramps in Study Area 1 is approximately $1,650,000.  
Upon the reversal of the ramps in Study Area 1, all deficiencies listed in Table 2 will be upgraded to conform
to the current TxDOT Roadway Design Manual.   The ramp reversal process will incorporate the access
limits along the frontage roads, which will be defined by TxDOT.  According to the TxDOT Roadway Design
Manual, there are 2 design options that are available for consideration: (1) allowing turnarounds and (2)
prohibiting turnarounds.   Either design will require adequate signage due to the nature of the two-way
operation of the frontage road.
The frontage roads in this study area should also be upgraded to current standards.  The old standards
provided for a 24-foot cross-section.  The current standards for frontage roads provide for a 30-foot crosssection.  This upgrade is required for all of the frontage roads regardless of its inclusion in the one-way
conversion.
The final improvement in this study area involves a longer time frame.  The FM 3034 intersection with US
83/277 on the north side of Abilene has experienced a high number of accidents.  An option to improve this
intersection would be to construct a grade-separated interchange.  However, there are significant issues
associated with this recommendation.  The interchange spacing does not meet AASHTO requirements.  
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The weaving distance with the interchange to the south is inadequate.  Additionally, this modification may
induce problems at the next intersection to the north. A separate study is recommended to determine if
constructing a grade-separated interchange at this location is truly a viable solution.  See Figure 7 for a
graphical depiction of conflict points at this intersection.
There are a few locations however that should remain as two-way.  These limits are as follows:
•
•

The east frontage road of US 83/277 from the FM 3034 interchange south to Summit Road.
The portion of the west frontage road north of FM 2404 (Old Anson Road) near the TxDOT
headquarters north to FM 3034.   This section would be converted at the completion of a
proposed interchange at US 83/277 and FM 3034 in the future, therefore the immediate plan
for the use of North Clack Street from FM 2404 (Old Anson Road) to FM 3034 is to remain as
a two-way operating roadway.

These areas were chosen due to access limitations, not meeting warrants, concerns given at the public
meetings, and unreasonable changes in travel distances.
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Table 7 – Level of Service Summary – Conversion Alternative
Intersection
Number

Description

Conversion LOS
AM Peak Off Peak PM Peak

Signalized Intersections
1

US 83/84 WFR at FM 707 (Beltway South)

C

C

2

US 83/84 EFR at FM 707 (Beltway South)

C

C

3

US 83/84 WFR at Antilley Road

C

A

4

US 83/84 EFR at Antilley Road

B

B

7

Loop 322 WFR at Industrial Boulevard

C

B

8

Loop 322 EFR at Industrial Boulevard

C

A

11

Loop 322 WFR at SH 36

B

B

12

Loop 322 EFR at SH 36

C

B

18

IH-20 SFR at SH 351 (Ambler Avenue)

B

C

19

IH-20 NFR at SH 351 (Ambler Avenue)

C

C

22

IH-20 SFR at Business Route 83

C

A

23

IH-20 NFR at Business Route 83

B

C

Unsignalized Intersections*
5

Loop 322 SFR at Maple Street

B

A

6

Loop 322 NFR at Maple Street

A

A

9

Loop 322 SFR at FM 1750 (Oldham Lane)

A

B

10

Loop 322 NFR at FM 1750 (Oldham Lane)

A

C

15

Business IH-20 Route at IH-20 Frontage Road

B

A

16

IH-20 SFR at Loop 322

C

C

17

IH-20 NFR at Loop 322

B

C

20

IH-20 SFR at FM 600 (West Lake Road)

B

C

21

IH-20 NFR at FM 600 (West Lake Road)

B

C

24

IH-20 SFR at Old Anson Road

A

A

25

IH-20 NFR at Old Anson Road

A

A

26

US 83/277 WFR at Old Anson Road

A

A

27

US 83/277 EFR at Old Anson Road

A

A

28

US 83 Frontage Road at Jug Handle Ramp Crossover

A

30

IH-20 SFR at Elmdale Road

A

A

31

IH-20 NFR at Elmdale Road

A

A

A

B

* Note – The unsignalized intersections are all stop controlled, except intersection number 28.  This intersection is yield
controlled.  Intersection numbers 13 and 14 were removed from the study, so they are not included here.
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Figure 6 – Study Area 1 (US 83/277 – Jones County Line to IH-20 and IH-20 – US 83/277 to
Figure
5 6Road)
– Study Area 1 (US 83/277 – Jones County Line to IH-20 and IH-20 – US 83/277 to Old Anson
Old
Anson
Road)
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Figure 7 – FM 3034 (Beltway North) Intersection Conflict Points
Figure 6 7 – FM 3034 (Beltway North) Intersection Conflict Points

3.5.5.2 Study Area 2 (IH-20 – Pine Street (Business 83) to Elmdale Road)
3.5.5.2 Study Area 2 (IH-20 – Pine Street (Business 83) to Elmdale Road)

In this study area, approximately seven miles of frontage roads have been recommended for one-way
conversion.  The
limits
are:
In ths study area,
approxmately
seven mles of frontage roads have been recommended for one-way converson.
The lmts are:

•

The north and south frontage roads of IH-20 between Hardy Street (at the railroad tracks west

x ofThe
frontage
of IH-20 between Hardy Street (at the ralroad tracks west of FM 600)
FMnorth
600)and
eastsouth
to the
Loop roads
322 interchange.
east to the Loop 322 nterchange.

The remaining frontage roads in Study Area 2 should remain as two-way operations for the near future.  As
remanng
frontage
roads nto
Study
Area
2 should
reman
as the
two-way
operatons
for thethe
nearremaining
future. Asfrontage
the Cty
theThe
City
and its traffic
continue
grow,
TxDOT
may
re-visit
option
of converting
and ts traffc contnue to grow, TxDOT may re-vst the opton of convertng the remanng frontage roads to oneroads
one-way.  See
Figure
9 for adepcton
graphical
of this recommendation.  The
substandard
ramps
a graphcal
of depiction
ths recommendaton.
The substandard ramps
n Study Area
2
way.toSee
Figure 7 9 for
in are
Study
Area
are shown in
Figure 8.
shown
n 2
Figure
8.
This
portion
ramplocatons
locations
mentioned in
Table
Ths
portonofofthe
theoverall
overallstudy
studyarea
areaalso
also contains
contans six
sx of the
the substandard
substandard ramp
mentoned
n Table
2.
and
13-14,
be modfed
updated to
current
Four of are
those
ramps,
numbers
9-10
2.  There
eight
ramps in
Study
Area
2 that
willshould
be reversed
as partand
of TxDOT’s
long
term standards.
planning forThe
the
remanng
ramps,Study
numbers
11 2.   Currently,
and 12, are a part
of anQX-ramp
project.
Ramp
number
12reconstructed
s currently n
frontage
roads in
Area
Ramp
and Sconverson
as shown in
Figure
5 are
being
the
desgn
phase
to
be
reversed
to
become
an
off-ramp.
The
ramp
to
the
west
(located
on
the
north
sdeArea
of IH-20
to be reversed as part of TxDOT’s current planning for this area.  The development in Study
2 is
near SH 351) s also beng converted to an on-ramp. Constructon s slated to begn ths August. Ramp number 11
expected
to
increase
traffic
volumes
due
to
the
Musgrave
Developments
along
the
IH-20
North
Frontage
and the ramp to the east (located on the south sde of IH-20 near Loop 322) are beng consdered by TxDOT for
Road
(Overland
Trail).  The
reversal of ramps Q and S will alleviate vehicular traffic desiring to access the
reversal
at a later
date.
interstate system without having to travel through the SH 351 and IH-20 North Frontage Road (Overland
Trail) intersection.  Synchro
modeling
haswll
been
done to show
of reversing
the ramps in
Study
There are eght ramps n Study
Area 2 that
be reversed
as partthe impacts
of TxDOT’s long
term plannng
for the frontage
roads
n Study Area to
2. the
Currently,
Ramp
Q and Sthere
as shown
n Figure
5 aretobeng
reconstructed to be(LOS)
reversed
as
Area
2.   According
Synchro
modeling,
are no
changes
the level-of-services
of the
part of TxDOT’s
current
plannng
intersections in
Study
Area
2.    for ths area. The development n Study Area 2 s expected to ncrease traffc
volumes due to the Musgrave Developments along the IH-20 North Frontage Road (Overland Tral). The reversal
of ramps Q and S wll allevate vehcular traffc desrng to access the nterstate system wthout havng to travel
through the SH 351 and IH-20 North Frontage Road (Overland Tral) ntersecton. Synchro modelng has been
done to show the mpacts of reversng the ramps n Study Area 2. Accordng to the Synchro modelng, there are
no changes to the level-of-servces (LOS) of the ntersectons n Study Area 2.
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Figure 8 – Substandard Ramps 9 thru 14 (Study Area 2)
Figure 8 – Substandard Ramps 9 thru 14 (Study Area 2)
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There will be two (2) existing ramps (see Figure 5) that will be removed as part of the long term planning of
Study Area 2.   The improvements for this intersection are a low priority recommendation  as this intersection’s
projected traffic volumes do not show a significant increase to require immediate improvements to take
place.  A description of the long term planning for the ramps in Study Area 2 is listed in Table 8.  

Table 8 – Ramp Descriptions for Study Area 2 from Figure 5
Ramp Identification Existing Ramp Type Planned Ramp Type

Cost Estimate for Improvement

Ramp L

Entrance

Exit

$300,000

Ramp M

Exit

Entrance

$300,000

Ramp N

Entrance

Exit

$300,000

Ramp O

Exit

Entrance

$300,000

Ramp P

Entrance

Exit

$300,000

Ramp Q

Exit

Entrance

$300,000

Ramp R

Exit

Entrance

$300,000

Ramp S

Entrance

Exit

$300,000

*Key: DNE – Does Not Exist

The estimated cost for Study Area 2 for ramp reversal excluding ramps Q and S is approximately $1,839,950.    
This cost estimate also includes the installation of two U-turns as mentioned previously to accommodate
the Musgrave development generated traffic.
The frontage roads in this study area are deficient and need to be upgraded to current standards.  The old
standards provided for a 24-foot cross-section.  The current standards for frontage roads provide for a 30foot cross-section.  This upgrade should be provided for all of the frontage roads regardless of its inclusion
in the one-way conversion.
There is one location however that should remain as two-way.  This location is as follows:
•

Both north and south frontage roads along IH-20 east of Loop 322 to Elmdale Road.  This
includes the portion along Business IH-20 as well (see Figure 10).

This area was chosen due to concerns given at the public meetings, meeting future traffic volume warrants,
and unreasonable changes in travel distances.
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Figure 799–– Study
Study Area
2 (IH-20
– Pine
StreetStreet
(Business
83) to Elmdale
Road)
1 of 2 Road) 1 of 2
Figure
Area
2 (IH-20
– Pine
(Business
83) to
Elmdale
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Figure 8 10 – Study Area 2 (IH-20 – Pine Street (Business 83) to Elmdale Road) 2 of 2

Figure 10 – Study Area 2 (IH-20 – Pine Street (Business 83) to Elmdale Road) 2 of 2
3.5.5.3 Study Area 3 (Loop 322 – SH 36 to US 83/84)

3.5.5.3 Study Area 3 (Loop 322 – SH 36 to US 83/84)
In ths study area, approxmately seven mles of frontage roads have been recommended for one-way converson.

InThe
this
study
lmts
are:area, approximately seven miles of frontage roads have been recommended for one-way
conversion.  The limits are:
x

•

The east and west frontage roads of Loop 322 between SH 36 and Maple Street, exceptng out the

dscontnuous
The
east and sectons.
west frontage roads of Loop 322 between SH 36 and Maple Street, excepting out
the discontinuous sections.

See Figure 912 for a graphcal depcton of ths recommendaton.

See Figure 12 for a graphical depiction of this recommendation.
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Ths
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overall
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Figure
11.  One
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number
3,
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be
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remainingtwo
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ramps,numbers
numbers1 1and
and2,2,are
area apart
partofofthe
theX-ramp
X-rampconverson
conversionmentoned above.
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above.  These
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would
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Figure 11Figure
– Substandard
Ramps
1 thru1 thru
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11 – Substandard
Ramps
3 (Study
Area
The sectons that follow detal addtonal mprovements needed n Study Area 3.
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The sections that follow detail additional improvements needed in Study Area 3.
3.5.5.3.1

Loop 322 North Section

Conversion of the frontage system in this section to one-way requires a crossover bridge over Loop 322
to connect the frontage roads north of Lytle Creek. The crossover structure should be added before the
frontage roads are converted to one-way.     
The preferred location of the crossover structure is between Shoreline Drive and Christopher Drive,
connecting the east and west frontage roads.  TxDOT would need to determine the exact location of the
crossover structure.   Having this crossover structure would greatly reduce travel time and distance for
travelers in this area.  The consideration for frontage road extension over Lytle Creek can be reevaluated
as needed in the future. Appendix D contains a conceptual level design for these structures.
The button-hook ramp on the east frontage road west of the airport would also be removed as part of oneway conversion.
See Figure 13 for a graphical depiction of the potential crossover.  See Figure 12 for the recommended
north section improvements in this study area.
3.5.5.3.2

Loop 322 South Section

Additional improvements to this study area should include reversing the ramps east of Maple Street,
the four ramps at Industrial Boulevard, and the four ramps at FM 1750 (Oldham Lane) to form X-ramp
configurations.  This is the type of interchange TxDOT is moving to in developing areas.  This orientation
reduces traffic volumes at the intersections, resulting in safer and improved traffic operations.  See Figure
15 for a schematic example of an X-ramp configuration.  See Figure 16 for the recommended south section
improvements and X-ramp locations in this study area.  The X-ramp improvements will be implemented
during frontage road conversion.   Conceptual designs have been prepared at each location to identify
design issues and verify the recommendations.  The remaining improvements are at the Industrial Boulevard
interchange.  Due to projected traffic volume increases, TSM improvements as discussed above should be
implemented.
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Figure 12 – Study Area 3 (Loop 322 – SH 36 to US 83/84)
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Figure 13 – Loop 322 Crossover and Frontage Road Extensions
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Figure
1414––Loop
322North
North
Section
Figure 11
Loop 322
Section
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Figure 12
X-Ramps Schematic
Figure
1515––X-Ramps
Schematic
3.5.5.4 Study
83/84
– Loop
322/US
83/84/B83
Interchange
to IberistoRoad)
3.5.5.4
StudyArea
Area4 (US
4 (US
83/84
– Loop
322/US
83/84/B83
Interchange
Iberis Road)
In ths study area, approxmately four mles of frontage roads have been recommended for one-way converson.

In
this study area, approximately four miles of frontage roads have been recommended for one-way
The lmts are:
conversion.  The limits are:
x
x•
x•

•

The north frontage road of US 83/84 between Treadaway Boulevard and Crawford Drve.
Thewest
north
frontage
road
of 83/84
US 83/84
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Treadaway
Crawford
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The
frontage
road
of US
between
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The east frontage road between FM 707 (Beltway South) and the northbound freeway entrance
just to the
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The east frontage road between FM 707 (Beltway South) and the northbound freeway entrance

The remanng
roads n Study Area 4 should reman as two-way operatons for the near future. As the Cty
just tofrontage
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and ts traffc contnue to grow, TxDOT may re-vst the opton of convertng the remanng frontage roads to onea graphcal
depcton
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See Figurefrontage
12 15 forroads in
The
Study
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remain as two-way operations for the near future.  As

the City and its traffic continue to grow, TxDOT may re-visit the option of converting the remaining frontage
The two button-hook ramps on the west frontage road near the Loop 322 nterchange would be removed as part of
roads to one-way.  See Figure 17 for a graphical depiction of these recommendations.
one-way converson. The ext ramp north of Antlley Road on the west sde of US 83/84 wll be reversed to operate
as an entrance ramp.

The two button-hook ramps on the west frontage road near the Loop 322 interchange would be removed
as
of one-way
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The fnal mprovement n ths study area nvolves the closure of the crossover at Ibers Road and US 83/84. The
Ibers Road crossover on the south sde of Ablene has experenced a hgh number of accdents. A study of the
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study ponts
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the Antilley
FM 707
(Beltway
South)
conflctng movements revealsfor
thatthis
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eght areRoad
severe.and
Removng
these
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to
projected
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TSM
improvements
as
discussed
above
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elmnate these conflcts and preserve the ntegrty and safety of the hghway. It s recommended to leave the
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frontage roads between FM 707 (Beltway South) and Ibers Road as two-way to accommodate local traffc. See
Figure 13 16 for a graphc depcton of ths closure.

The final improvement in this study area involves the closure of the crossover at Iberis Road and US 83/84.  
ThereIberis
are a Road
few locatons
however
thatsouth
shouldside
reman
as two-way.
locatonsaare
as number
follows: of accidents.  A
The
crossover
on the
of Abilene
has These
experienced
high
study of the conflicting movements reveals that 41 conflict points exist of which eight are severe.  Removing
x The frontage road northeast of the Loop 322 & US 83/84 nterchange, between the Loop 322 off-ramp to
these crossings will eliminate these conflicts and preserve the integrity and safety of the highway.   It is
Treadaway Boulevard. Hll Street wll reman two-way to allow the convenence of access to the connectng
recommended
leave
the frontage
streets ntoths
ndustral
area. roads between FM 707 (Beltway South) and Iberis Road as two-way to
accommodate
local
traffic.  See
18 for aFM
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of this
x Both east and west frontageFigure
roads between
707 (Beltway
South)
andclosure.
Ibers Road along US 83/84.
These areas were chosen due to sgnfcant concerns gven by the publc at the publc meetngs, unreasonable
travel dstances that would be created wth one-way operatons, as well as safety concerns.
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There are a few locations however that should remain as two-way.  These locations are as follows:
•
•

The frontage road northeast of the Loop 322 & US 83/84 interchange, between the Loop 322
off-ramp to Treadaway Boulevard.  Hill Street will remain two-way to allow the convenience of
access to the connecting streets in this industrial area.  
Both east and west frontage roads between FM 707 (Beltway South) and Iberis Road along US
83/84.

These areas were chosen due to significant concerns given by the public at the public meetings, unreasonable
travel distances that would be created with one-way operations, as well as safety concerns.

Figure 16– X-Ramp Locations and Loop 322 South Section
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Figure 1417
17–– Study
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Recommended
Closure Closure
Figure
18– –
Iberis
Road
at83/84
US 83/84
Recommended
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3.5.5.5 Study Area 5 (South Clack Street – Alameda Road to Taos Drive)
In this study area, the limits are:
•

The west frontage road of US 83/84/277 between Alameda Road and Taos Drive

Further studies will need to be conducted before improvement options can be recommended for Study Area
5 as the TxDOT reevaluate the traffic conditions in this area.  
3.5.6

Mobility and Access Summary

As a result of the Conversion Alternative, nearly 25 miles (64 percent) of the frontage roads in the study area
will become one-way roadways.  The converted segments are typically on heavier traveled frontage road
segments, areas of projected moderate to high growth, and required for system continuity and conformity.
The overpass structure on Loop 322 will reduce travel delay by providing for a mid-point circulation
connection between the east and west frontage roads. The addition of a ‘U’ turn lane on the north side
at the US 83/84 & FM 707 (Beltway South), IH-20 & SH 351 (Ambler Avenue), and Loop 322 & Industrial
Boulevard interchanges will provide a signal bypass.  A 6,800 foot long backage road (Memorial Drive) is
planned by the City of Abilene from Antilley Road north to South Clack Street to reduce travel time from the
west. This road has a collector functional classification. In addition, a minor connector street is needed from
the backage road east to Windmill Circle to provide direct access from the west.  A new grade separation
at US 83/277 and FM 3034 would improve circulation and reduce the potential for future accidents.  A new
interchange has been proposed and would require additional study. Conversion from diamond interchanges
to X-ramps is planned in developing areas to relieve mainline traffic and stimulate economic growth. The
proposed elimination of two crossovers will reduce conflict points, and preserve the safety and integrity of
the adjacent mainline highway and interchange. The termination limits impacted very few locations while
improving access to developments, and reducing conflict points. These locations have been identified as
miscellaneous future projects shown in Appendix F. A short transition period is envisioned for the motorist
after conversion. Improved roadway signage and appropriate press information will acclimate the motorist
to the newly converted segments.   

3.6

Public Participation

Two sets of public meetings were held as part of the public participation process for the TxDOT Abilene
Frontage Road Conversion Study.  These meetings were conducted to inform the public of the purpose and
the process of this study, and to receive input from the public.  The public was also informed of what the
study team had developed to date.

3.6.1

Initial Public Meetings

The initial public meetings included three evening meetings at three different locations in the Abilene area.  
TxDOT sent letters to adjacent property owners announcing and inviting attendance to the meetings as
well as publishing a public notice in the Abilene daily newspaper.  The meetings were held at the following
locations:
•
•
•

Monday, April 18, 2005 – Wylie Junior High School
Tuesday, April 19, 2005 – TxDOT Abilene Area Office
Thursday, April 21, 2005 – Abilene Christian School

38

May 2007

Abilene, TX Frontage Road Conversion Study

These meetings were held in both a workshop (first 45 minutes) and formal presentation format to allow
the public to discuss their thoughts with the study team.  The public provided information as to what the
problems and situations were and possible solutions.  TxDOT received both verbal and written comments
during the meetings and allowed additional written comments to be submitted during the ten day period
following the meetings.
The public input indicated a positive support for the study.   Improvements to the Abilene frontage road
system were also generally supported, except one area in particular.  Public support in the Elmdale Road
at IH-20 area was generally against frontage road conversion from two-way operation to one-way operation
citing increased travel time.

3.6.2

Second Public Meetings

The second set of public meetings included three evening meetings at three different locations in the
Abilene area.  The purpose of this meeting was to inform the public of the study findings to date, receive
their input, and to describe the final steps of the study.  Prior to this meeting there were several meetings
held with TxDOT staff to inform them of the study findings.
The TxDOT sent letters to adjacent property owners announcing and inviting attendance to the meetings as
well as publishing a public notice in the Abilene daily newspaper.  The meetings were held at the following
locations:
•
•
•

Monday, April 10, 2006 – Abilene Christian School
Tuesday, April 11, 2006 – Wylie Junior High School
Thursday, April 13, 2006 – TxDOT Abilene Area Office

The public was presented the defined deficiencies, the suggested improvements, and the next steps of the
process.  The next steps of the process were defined which were to list the projects within an implementation
plan that is divided into three time frames including years 2007-2012, 2013-2020, and 2021-2030.
These meetings were held in both a workshop (first 45 minutes) and formal presentation format to allow
the public to discuss their thoughts with the study team.  The public provided information as to what the
problems and situations were and possible solutions.  TxDOT received both verbal and written comments
during the meetings and allowed additional written comments to be submitted during the ten day period
following the meetings.  Comments from the public were generally positive for the frontage road conversion
where identified by the technical presentation.

4.0

Conclusions/Recommendations

The technical analyses and public comments support the recommendation to convert 23 of the 36 miles of
frontage road from two-way to one-way operation in the future. Ten miles of frontage road will remain as
two-way and approximately four miles of frontage roads are currently one-way.
Conversion would reduce ramp/frontage road conflict points by approximately 80 percent (from 99 to 19).
Conflict points at a typical intersection are reduced as well. A two-lane, one-way frontage road intersection
with a two-way minor cross street typically has 38 percent fewer conflict points than a traditional two-lane,
two-way frontage road intersection with a two-way, two-lane minor cross street.
By the year 2030 both the Conversion and No Conversion Alternatives require TSM improvements at
several interchange locations. TSM improvements are similar for each alternative, except at Industrial
Boulevard where the No Conversion Alternative requires an additional right turn lane on both the west and
east frontage road intersection approaches.
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The conversion to one-way will mitigate conflict points at the three potentially severe ramp/frontage road
locations listed below:
•
•

Northbound Clack Street at Antilley Road Exit Ramp
Southbound Clack Street ‘U’-Turn and Northbound Clack Street

Loop 322 requires the most extensive improvements of which include a South 27th Street connection to
the west frontage road on Loop 322 and a new crossover structure. In addition, access enhancements are
recommended at three locations to promote economic vitality of the area and preserve highway capacity.  
The access changes are recommended for:
•
•
•

Loop 322 at FM 1750 (Oldham Lane) – X-ramps replace diamond interchange configuration.
Loop 322 at Industrial Boulevard – X-ramps replace diamond interchange configuration.
The ramps on Loop 322, east of Maple Street require reversal to accommodate the X-ramp
conversion of the Loop 322/FM 1750 and Loop 322/Industrial Boulevard interchanges.

Changes in access at one frontage road highway connection is recommended to reduce accidents, and
the potential for future accidents.  The at-grade frontage road/highway connections at US 83/84 and Iberis
Road should be closed. The west frontage road of US 83/84/277 between Alamedz Road and Taos Drive
requires additional studies before improvement options can be recommended. This additional study is
beyond the intended scope of this project.
‘U’ turn lanes will be added at the north side of the US 83/84 & FM 707 (Beltway South), IH-20 & SH 351
(Ambler Avenue), west side of the Loop 322 and FM 1750 (Oldham Lane) and Loop 322 & Industrial
Boulevard interchanges to improve the frontage road circulation. A collector backage road (Memorial Drive)
is planned by the City of Abilene from Antilley Road north to South Clack Street. In addition, a minor
connector street is needed from the new backage road east to Windmill Circle to provide direct access from
the west.
The study identified the need to complete an interchange feasibility study. A new interchange has been
proposed at the FM 3034 & US 83/277 intersection. The feasibility study of adding a new interchange to
this location is required prior to finalizing a recommendation. The feasibility study of a new interchange is
beyond the intended scope of this project.
During the assessment of existing conditions many roadway deficiencies were identified. As part of the
conversion project all 36 miles of the frontage road system will be upgraded from a 24 foot to 30 foot width
to meet current design standards. Ten deficient ramp locations will be reconstructed and reversed along
with an additional exit  ramp will be constructed.  This update is required for both the Conversion and No
Conversion Alternatives.

4.1

Construction Priorities and Cost Estimates

Once recommended improvements have been identified, the next step is improvement prioritization.  
Prioritization for this study considered the type of improvement, potential safety benefits based on
expenditures, construction phasing/sequencing and construction costs. Priorities may have to be changed
because of new development or lack/addition of funding.  The goal of this study was to establish high,
medium and low priority ratings for each needed project.
Construction costs were estimated using year 2006 dollars. The estimate of cost accounted for conversion
of two-way frontage roads to one-way operation, widening deficient frontage roads from 24 feet to 30
feet, correcting ramp deficiencies, removal of selected ramps, implementing TSM improvements, building
the Memorial Drive backage road, adding ‘U’ turn lanes at four interchange locations, and building a new
interchange at FM 3034 & US 83/277. The study determined that 75 projects are necessary to convert the
frontage roads, implement safety improvements, stimulate economic development, improve traffic flow,

40

May 2007

Abilene, TX Frontage Road Conversion Study

and correct roadway and ramp deficiencies. The table below summarizes the results of the prioritization
analysis.

Table 9 – Project Prioritization Summary
Description

Number of
Projects

Estimated Construction Costs
(YR 2030 $)

Percentage

High Priority Projects  

5

$2,855,188

5%

Medium Priority Projects

22

$20,495,825

37%

Low Priority Projects

47

$32,169,188

58%

Totals

75

$55,520,201

100%

Appendix F lists the identified projects, priority ranking, and estimated construction costs.  
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Appendix A
Existing (Year 2005) Peak Hour Traffic Volumes and LOS Analysis

Abilene, TX 2005 Existing
Peak Hour Traffic Volumes (North)
Legend:
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Note: Locations 13 and 14 were left out intentionally.
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Abilene, TX 2005 Existing
Peak Hour Traffic Volumes (South)
Legend:
AM (OFF) [PM] Peak Hour Volumes
Note: Locations 13 and 14 were left out intentionally.
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Appendix B
2030 No Conversion Peak Hour Traffic Volumes and LOS Analysis
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Appendix C
2030 Conversion Peak Hour Traffic Volumes and LOS Analysis
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Appendix D
Conceptual Level Detail – Crossover Structure on Loop 322
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Appendix E
Land Use Maps

April 18, 2007
Edwin E. “Butch” Davis, P.E.
Parkhill, Smith & Cooper, Inc.
4222 85th Street
Lubbock, Texas 79423
Re: Task 1, Work Authorization No. 1, for Abilene Frontage Road Conversion Study,
CSJ: 0908-33-371
Dear Mr. Davis:
In accordance with contract number 08-448P5007, Blanton & Associates, Inc., (“B&A”) has completed
Task 1 in support of the Abilene Frontage Road Conversion Study. The description of the task,
methodology used to accomplish the task, and results are described in this report.
Description of Task 1
Task 1 consisted of mapping land use within the study areas and describing general development trends in
and adjacent to the study areas. The limits of each study area include the existing right-of-way (ROW)
owned and operated by the Texas Department of Transportation (TxDOT) and a parallel buffer
approximately 200 feet wide on each side of the TxDOT ROW. All four of the study areas are shown on
map sheets 2 and 3 in the accompanying map book. The limits of each study area and corresponding map
sheets are described below.
Study Area 1
This study area is located in the southern portion of the city of Abilene and includes part of US 83/84 and
Loop 322. The US 83/84 segment extends north from Iberis Road to the Loop 322/US 83/84 interchange.
From the interchange, one segment extends northwest on US 83/84 to Arrowhead Drive, the other
segment extends north on Business 83 to Ben Richey Drive. Land use along the US 83/84 segment is
depicted on map sheets 4 through 11.
The Loop 322 segment extends from the US 83/84 and Loop 322 interchange northwest to State Highway
36. Land use adjacent to the Loop 322 segment is shown on map sheets 12 through 21.
Study Area 2
This study area is located in the western portion of the city of Abilene and includes part of US 83/84 and
Business IH 20 (also known as US 84/80). The US 83/84 segment extends north from the intersection of
US 83/84 frontage road and Laguna to approximately 600 feet north of the intersection of US 83/84 and
Business IH 20. Land use for this segment is shown on map sheet 23.
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The Business IH 20 segment extends west along Business IH 20 approximately 2,500 feet from the
intersection of US 83/84 and Business IH 20. Map sheet 22 shows land use for this segment.
Study Area 3
This study area is located in the northern portion of the city of Abilene and includes parts of IH 20, US
83/84 and Business 83. The IH 20 segment extends from Grape Street west to the IH 20/US 83/84
interchange. Land use for this segment is shown on map sheets 31 through 33.
The US 83/84 segment extends north from the IH 20/US 83/84 interchange to the Taylor County/Jones
County line. Land use for this segment is shown on map sheets 24 through 30.
The Business 83 segment extends south from the Taylor County/Jones County line to the intersection of
Business 83 and Jarmin Street. Land use adjacent to the Business 83 segment is shown on map sheets 24,
25, and 47.
Study Area 4
This study area is located in the northeastern portion of the city of Abilene and includes part of IH 20.
Land use for the IH 20 segment extends from Elmdale Road west to Pine Street and is shown on map
sheets 34 through 46.
Methodology
As described in the following paragraphs, land use in each study area was mapped and verified by on-site
observation. General development trends in and adjacent to the study areas were also noted during the
field visit. Four primary sources of information and data were used to map land use: digital
orthophotography; city of Abilene’s Geographic Information System (GIS), data from the Taylor County
Central Appraisal District, and on-site observation by B&A and Parkhill, Smith & Cooper, Inc.
The city of Abilene’s Geographic Information System (GIS) land use layer was added to the December
2004 digital orthophotography provided by SAM, Inc. (scale: 1:2,400). The land use layer consisted of
17 types; 15 were located within the study limits. The land use types within the study areas were:
Commercial; Heavy Commercial/Light Industrial; Industrial; Agriculture; Churches; Office; Public/Semi
Public; Public Parks; Vacant; Single Family Residential; Two Family Residential; Multi Family; Mobile
Homes; Abilene Regional Airport; and University/College District. The accuracy of the land use
mapping was checked in the office and field as described below.
The city of Abilene’s GIS Online Mapping (http://gis.abilenetx.com/gis/TAGIC/) and Taylor County
Central Appraisal District (CAD) records were searched for current land use information. The Taylor
CAD was the primary source of information used to identify property improvements and ownership. The
Taylor CAD was also contacted by phone for additional information on “vacant” and “agricultural” land
use types. Both of these types consisted of “pasture” classes and “tillable” classes. “Pasture” is
considered native vegetation; “tillable” is considered cultivated land. Crops on cultivated land are
typically wheat, cotton, and milo. Land use types and boundaries on the maps were updated using the
Taylor CAD records before the field visit.
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Land use types and boundaries on the maps were checked in the field on April 19 and 20, 2005, by a twoperson team. The “vacant” and “agriculture” classes were the most variable within the study areas. Some
of the “vacant” lands were cultivated or grazed by cattle, although not mapped by the city of Abilene or
Taylor County as “agriculture.” In other areas, there were small patches of cultivated land (“tillable”)
within “pasture.” Some areas mapped as vacant were maintained by mowing and typically included lots
adjacent to residential and commercial properties, Kirby Lake, Abilene Regional Airport, and portions of
the TxDOT ROW. In summary, the “vacant” land use category consisted of pasture, cultivated lands,
native or non-managed vegetation, and maintained or managed vegetation. B&A mapped “vacant” lands
in hay or crop production as “agriculture” based on photo interpretation and/or on-site observation.
For planning purposes, B&A added two land use types to the map: open water and riparian. However,
these types are not listed in the city and CAD databases. Photographs that are representative of many of
the land use types are included in the map book.
Since the first field verification visits by B&A staff in April 2005, considerable development has occurred
in some locations within the study area. Parkhill, Smith & Cooper, Inc., conducted a field verification
visit on April 12, 2007, and identified changes to land use based on current activities. B&A updated the
2005 mapping to reflect this information.
Results
The approximate acreage of each land use type by study area was quantified using GIS. Acreage is
summarized in the following table.
Abilene Frontage Road Conversion Study: Land Use Type by Study Area
Land Use Type
Abilene Regional Airport
Agriculture
Church
Commercial
Heavy Commercial/Light Industrial
Industrial
Mobile Homes
Multi Family
Office
Open Water
Public Parks
Public/Semi Public
Single Family Residential
Two Family Residential
University/College District
Vacant
Riparian
TOTAL

Study Area 1
(acres)
24.9
36.3
0
50.5
21.8
0.5
2.1
4.2
5.5
5.1
6.6
79.5
36.3
0.9
0.2
143.1
2.8
420.3

Study Area 2
(acres)
0
0
0
19.5
2.8
0.7
0
0
3.3
0
0
0.2
9.2
0.5
0
1.7
0
37.9

Study Area 3
(acres)
0
72.8
2.0
18.2
3.4
0.7
4.2
0
0
1.3
0
13.1
7.5
0
0
113.8
3.1
240.1

Study Area 4
(acres)
0
66.3
1.1
38.8
16.2
14.2
2.0
10.7
2.0
1.2
0
2.6
5.4
2.1
12.9
153.5
4.3
333.3
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Study Area 1
Approximately 420 acres are located within this study area. As indicated in the above table, the top three
land uses in Study area 1 are Vacant (34%), Public/Semi Public (18.9%), and Commercial (12%). Vacant
lands are generally located on the west side of US 83/84 and on the east and west sides of Loop 322,
south of Lytle Creek. Public/Semi Public lands include the Expo Center of Taylor County, Boys Ranch,
and lands adjacent to Kirby Lake.
Study Area 2
Approximately 38 acres are located within Study Area 2. As indicated in the above table, the top three
land uses in the study area are Commercial (51.5%), Single Family Residential (24.3%), and Office
(8.7%). In contrast to Study Areas 1, 3, and 4, vacant lands account for less than 5% of the land uses.
Study Area 3
Study Area 3 consists of approximately 240 acres. The top three land uses in this study area are Vacant
(47.4%), Agriculture (30.3%), and Commercial (7.6%). Commercial lands are primarily located in the
vicinity of IH 20 and Grape Street, and US 83 and Old Anson Road.
Study Area 4
Approximately 333 acres are located in Study Area 4. The top three land uses in this study area are
Vacant (46.1%), Agriculture (19.9%), and Commercial (11.6%). Most of the commercial land use is
concentrated in the northwest portion of the study area.
General development trends were also noted in and adjacent to the study areas. Commercial and
residential development appeared to be expanding in parts of Study Areas 1 and 3. Two of the
development areas were in Study Area 1: along US 83/84, from Iberis Road north to Beltway South; and
along Loop 322, from Caddo Drive north to the Expo Center of Taylor. In Study Area 3, development
appeared to be expanding along IH 20 from approximately Scottish Road west to East Lowden Street.
In summary, land use within the study areas consisted of 17 types. Land uses mapped on the 2004 digital
orthophotography were generally accurate, but were updated and revised based on Taylor CAD records
and on-site observations. The approximate acreage of each land use type was tabulated by study area and
showed that the Commercial, Public/Semi Public, Single Family Residential, and Vacant types were the
main land uses in the study areas. Commercial and residential developments appear to be expanding in
and adjacent to parts of Study Areas 1 and 3.
We appreciate the opportunity to provide environmental services for this important study. Should you
have any questions, please call me at (512) 264-1095.
Sincerely,

Dean Tesmer
Blanton & Associates, Inc.
Enclosure
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REPRESENTATIVE LAND USE PHOTOGRAPHS
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Photo 1. Vacant land use. This land use type includes “tillable” or cultivated land.
Along Loop 322 just north of Lytle Creek, facing east.

Photo 2. Multi Family land use. Apartments along Clack Street, south of Loop 322, facing south.

Photo 3. Public Parks land use. Vaughn Park just south of Arrowhead Drive, facing south.

Photo 4. Riparian area. Buttonwillow Creek from Clack Street, facing west.

CSJ: 0908-33-371

Photo 5. Vacant land use. This land use type includes “pasture” or native vegetation.
North of Beltway South, facing east.

Photo 6. Public/Semi Public land use and Open Water. Public/Semi Public land use type in
foreground and Kirby Lake in background. East of US 83 and south of Loop 322, facing east.

Photo 7. Commercial land use. Business just north of Maple Street from Loop 322 frontage road,
facing east.

Photo 8. Vacant land use. This land use type includes “pasture.” Along Loop 322 just north of
Lytle Creek, facing east.

CSJ: 0908-33-371

Photo 9. University/College District land use. Cisco Junior College at the intersection of
Loop 322 frontage road and Industrial Blvd, facing east.

Photo 10. Abilene Regional Airport land use. From Loop 322 frontage road, facing east.

Photo 11. Single Family Residential land use. West of Loop 322 and north of Old Ham Road,
facing west.

CSJ: 0908-33-371
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Appendix F
Priority List Funding Schedule

Appendix F - Project Priority List - Frontage Road Conversion, Abilene, TX
Study Area

Frontage Road Segments

1

IH-20 & US 83/277 North/East Frontage Road

1

US 83/277 East Frontage Road

1

US 83/277 West Frontage Road

2

2

3

3

4

Old Anson Road (IH-20) to Old Anson Road (near TxDOT)

2.33

$

2,306,438

Old Anson Road (near TxDOT) to Summit Road (near B83)

1.37

$

1,354,875

Low

Old Anson Road (near TxDOT) to Freeway Entrance Ramp

1.13

$

1,117,313

Medium

Loop 322 to SH 351
SH 351 to FM 600
FM 600 to Railroad Line

1.71
1.68
0.35

$
$
$

1,688,813
1,664,063
344,063

High
Medium
Low

Railroad Line to FM 600
FM 600 to SH 351
SH 351 to Loop 322

0.36
1.62
1.73

$
$
$

359,063
1,604,250
1,713,563

Low
Medium
Medium

Maple Street to Industrial Boulevard
Industrial Boulevard to Oldham Lane (FM 1750)
Oldham Lane (FM 1750) to Freeway Entrance Ramp
End of Extension to SH 36

1.03
0.78
0.14
0.43

$
$
$
$

1,015,875
775,313
141,188
423,938

Low
Low
Low
Low

SH 36 to South 27th Street
End of Extension to Oldham Lane (FM 1750)
Oldham Lane (FM 1750) to Industrial Boulevard
Industrial Boulevard to Maple Street

1.53
0.32
0.90
0.90

$
$
$
$

1,514,625
321,375
891,563
891,188

Low
Low
Low
Low

Canyon Rock Road to Antilley Road
Antilley Road to Beltway South (FM 707)

1.36
1.45

$
$

1,351,125
1,435,500

Medium
Medium

Beltway South (FM 707) to Freeway Entrance

0.50

$

499,688

Medium

Treadaway Boulevard to Crawford Drive

0.68

$

674,438

Low

Alameda Road to Taos Drive

0.51

$

501,375

High

22.82

$

Loop 322 East Frontage Road

Loop 322 West Frontage Road

US 83/84 West Frontage Road

US 83/84 East Frontage Road
US 83/84 North Frontage Road

5

US 83/84/277 West Frontage Road at 1st Street

Subtotals
Frontage Road Segments

Improve Existing Substandard Two-Way Frontage Roads

4

US 83/84 West Frontage Road

4

US 83/84 East Frontage Road

4

Loop 322 North/Treadaway Boulevard East Frontage Road

2

IH-20 South Frontage Road

2

Business IH-20 (South) Frontage Road

2

IH-20 North Frontage Road

1

US 83/277 & B83 East Frontage Road

1

US 83/277 West Frontage Road

5

US 80/84 South Frontage Road

Study Area

Frontage Road Segments

1,2

IH-20 South Frontage Road

1,2

IH-20 North Frontage Road

Segment Length (mi)

$

560,250

Low

Iberis Road to Beltway South (FM 707)

0.61

$

603,750

Low

Loop 322 Off Ramp to Treadaway Boulevard

0.64

$

632,063

Low

Loop 322 to Business IH-20

2.24

$

2,214,375

Low

IH-20 WB Off Ramp to Elmdale Road

0.67

$

666,938

Low

Elmdale Road to Loop 322

2.70

$

2,668,500

Low

Summit Road to FM 3034

0.94

$

929,625

Low

FM 3034 to Old Anson Road (near TxDOT)

1.50

$

1,483,875

Low

Sam's Club Crossover to Alameda Road

0.15

$

150,000

Low

10.01

$

Improve Existing Substandard One-Way Frontage Roads

9,909,375

Construction Cost
(YR 2006 $ - see Note 3)

Segment Length (mi)

1.17
0.96

$
$

1,158,000
950,813

Low
Low

Business 83 (Pine Street) to Old Anson Road (IH-20)

1.02

$

1,007,063

Low

Antilley Road Exit/Entrance Frontage Road Segment

0.46

US 83/84 East Frontage Road
Completed

3.61

$

3,115,875

$

35,614,875

Construction Cost
(YR 2006 $ - see Note 3)

Priority
(see Note 1)

Type of Improvement

Intersection and Overpass Improvements
FM 3034 Interchange at US 83/277
South 27th Street / Loop 322 West Frontage Road
Loop 322 West Frontage Road Overpass Connection to East Frontage Road
IH-20 SFR at Business Route 83
IH-20 NFR at Business Route 83
Industrial Boulevard at East Frontage Road (See Note 2)
Industrial Boulevard at West Frontage Road (See Note 2)
FM 1750 (Oldham Lane) at South Frontage Road (See Note 2)
FM 1750 (Oldham Lane) at North Frontage Road (See Note 2)
Antilley Road at West Frontage Road
Antilley Road at East Frontage Road
Beltway South (FM 707) at West Frontage Road (See Note 2)
Beltway South (FM 707) at East Frontage Road (See Note 2)
Iberis Road (Crossover) at US 83/84
South Clack Street Crossover east of Alameda Road

New Interchange
Intersection Realignment
New Overpass Structure
New Signal
New Signal
New Signal, Merge Northbound Right Turn
New Signal, Free Southbound Right Turn
New Signal, Free Northbound Right Turn
New Signal, Free Southbound Right Turn
New Signal, Free Southbound Right Turn
New Signal
New Signal
New Signal
Remove Access to US 83/84
Remove Access to South Clack Street

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

3,313,388
131,250
886,600
125,000
125,000
153,125
153,125
153,125
153,125
153,125
125,000
125,000
125,000
40,000
25,000

Ramp near Northbound US 83/277 Near Summit Road
Substandard Ramp at US 83/277 Southbound Exit Ramp North of Old Anson Road
Substandard Ramp at US 83/277 Northbound Exit Ramp North of Elm Creek
Construct New Exit Ramp North of West Summit Road for Southbound US 83/277
Reverse US 83/277 Exit and Entrance Ramps North of Old Anson Road
Reverse US 83/277 Exit and Entrance Ramps South of Old Anson Road
Substandard Ramps at Exit and Entrance Ramps West of Judge Ely Boulevard
Remove Entrance/Exit Ramps at IH-20 and Business 83 (Pine Street)
Substandard Ramps at IH-20 Exit and Entrance Ramps East of FM 600
Substandard Ramp at IH-20 Entrance Ramp East of SH 351
Substandard Ramp at B20 Exit Ramp U-Turn West of B20/IH-20 Interchange
Substandard Ramps at IH-20 Exit and Entrance Ramps west of Newman Road
Reverse Ramps on IH 20 Westbound Frontage Road, between Loop 322 and SH 351
Reverse Ramps on Loop 322 East of Maple Street
Reverse Ramps on Loop 322 South of Industrial Boulevard
Reverse Ramps on Loop 322 North of Industrial Boulevard
Reverse Ramps on Loop 322 West of Oldham Lane (FM 1750)
Reverse Ramps on Loop 322 East of Oldham Lane (FM 1750)
Ramp near SH 36 on Loop 322 East Frontage Road
Ramp near US 83/84 & Loop 322 Interchange
Ramp South of US 83/84 & Loop 322 Interchange
Ramp North of Antilley Road on US 83/34 West Frontage Road (South Clack Street)

Reverse Exit Ramp
Reconstruct Exit Ramp
Reconstruct Exit Ramp
Construct New Ramp
Reverse 2 Ramps
Reverse 2 Ramps
Reconstruct Exit & Entrance Ramps
Remove Entrance/Exit Ramps
Reconstruct Exit & Entrance Ramps
Reconstruct Entrance Ramp
Reconstruct Exit Ramp
Reconstruct Exit & Entrance Ramps
Reverse 2 Ramps
Convert 2 Ramps to 'X' Ramps
Convert 2 Ramps to 'X' Ramps
Convert 2 Ramps to 'X' Ramps
Convert 2 Ramps to 'X' Ramps
Convert 2 Ramps to 'X' Ramps
Remove Buttonhook Ramp
Remove Buttonhook Ramp
Remove Buttonhook Ramp
Reverse Exit Ramp

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

300,000
198,000
300,000
150,000
600,000
600,000
600,000
40,000
600,000
300,000
300,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
330,000
315,000
315,000
300,000

Subtotal $
Type of Improvement
Construct 6800' of Collector Road
One New U Turn Lane,
Two New U Turn Lanes
Two New U Turn Lanes
One New U Turn Lane
Construct 1300' of Collector Road

Miscellaneous Project Description
Backage Road from within Abilene UPRR ROW from Antilley Road to South Clack Street (per Thoroughfare Plan)
Construct 1 U Turn Lane on the Northside of US/83-84 & FM 707 (Beltway South) Interchange
Construct 2 U Turn Lanes at IH-20 & SH 351 Interchange
Construct 2 U Turn Lanes at Loop 322 & Industrial Boulevard
Construct 1 U Turn Lane at Loop 322 & FM 1750 (Oldham Lane)
Connector Street to Windmill Circle

Priority
(see Note 1)
Low
Medium
Medium
Medium
Medium
Medium
Medium
Low
Medium
Medium
Low
Medium
High
Low
Low
Low
Low
Low
Low
Medium
Medium
Medium
9,448,000

Construction Cost
(YR 2006 $ - see Note 3)
$
1,321,832
$
154,689
$
1,511,550
$
1,275,000
$
154,689
$
252,703

Priority
(see Note 1)
Low
Low
Low
Low
Low
Low

Subtotal $

4,670,463

Other Improvements Total $
Frontage Road Conversion and Other Improvements - Total Construction Cost (YR 2006 $): $

19,905,326
55,520,201

Priority Project Summary
High Priority Projects
Medium Priority Projects
Low Priority Projects
Totals
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Medium
Low
Low
Low
Low
Medium
Medium
Medium
Medium
Low
Low
Low
Low
High
High
5,786,863

Construction Cost
(YR 2006 $ - see Note 3)

Type of Improvement

Ramp Modifications and Improvements

N/A

36.43

Subtotal $

1
1
1
1
1
1
2
2
2
2
2
2
2
3
3
3
3
3
3
4
4
4

Priority
(see Note 1)

US 83/277 & IH-20 Interchange to Old Anson Road (IH-20)
Old Anson Road (IH-20) to Business 83 (Pine Street)

Subtotals

Study Area

Priority
(see Note 1)

0.57

Frontage Road Conversion Total

1
2
2
2
2
3
3
3
3
4
4
4
4
4
5

22,589,625

Construction Cost
(YR 2006 $ - see Note 3)

Beltway South (FM 707) to Iberis Road

Subtotals

Study Area

Medium

IH-20 South Frontage Road

4

4

Priority
(see Note 1)

IH-20 North Frontage Road

4

Study Area

Construction Cost
(YR 2006 $ - see Note 3)

Segment Length (mi)

One-Way Conversion Improvements

Number of Projects
5
25
47
77

Notes: 1. Priorities may have to be changed because of new development or lack/addition of funding.
2. This item is pending due to future signal warrants being met.
3. Construction Costs associated to projects are only relative information.

Construction Cost
Percentage by
(YR 2006 $ - see Note 3)
Priority
$
$
$
$

2,855,188
20,495,825
32,169,188
55,520,201

5%
37%
58%
100%

