Technical Report Documentation Page

1. Report No. 2. Government Accession No. 3. Recipient's Catalog No.
FHWA/TX-05/0-4898-P1

4. Title and Subtitle 5. Report Date

GUIDEBOOK FOR HOV TO HOT LANE ADAPTATION: HOT August 2005

START SOFTWARE USER’S GUIDE Resubmitted August 2006

Published: September 2006

6. Performing Organization Code

7. Author(s) 8. Performing Organization Report No.

William L. Eisele, Hannah T. Wilner, Michael J. Bolin, and William R. | Report 0-4898-P1
Stockton

9. Performing Organization Name and Address 10. Work Unit No. (TRAIS)

Texas Transportation Institute

The Texas A&M University System 11. Contract or Grant No.

College Station, Texas 77843-3135 Project 0-4898

12. Sponsoring Agency Name and Address 13. Type of Report and Period Covered
Texas Department of Transportation

Research and Technology Implementation Office 14. Sponsoring Agency Code

P. O. Box 5080

Austin, Texas 78763-5080

15. Supplementary Notes

Project performed in cooperation with the Texas Department of Transportation and the Federal Highway
Administration.

Project Title: Criteria for Adapting HOV Lanes to HOT Lanes

URL: http://tti.tamu.edu/documents/0-4898-P1.pdf

16. Abstract

This guidebook describes the High-Occupancy/Toll STrategic Analysis Rating Tool (HOT START) program
that was developed for the Texas Department of Transportation (TxDOT) to provide a tool to aid in
analyzing key issues related to converting a high-occupancy vehicle (HOV) lane to a high-occupancy/toll
(HOT) lane. The tool includes three broad categories of factors to consider, including facility considerations,
performance considerations, and institutional considerations.

The HOT START program was developed in Visual Basic. NET®, and it is designed to be easily tailored to
local needs. This guidebook walks the user through an example including key screen shots to guide the user.
Three appendices provide additional detail of the analysis tool including factor definitions, scoring the
factors, and factor interaction effects.

17. Key Words 18. Distribution Statement

HOT Lane, HOV Lane, HOV Lane to HOT Lane No restrictions.

Conversion

19. Security Classif.(of this report) 20. Security Classif.(of this page) 21. No. of Pages 22. Price
82

Form DOT F 1700.7 (8-72) Reproduction of completed page authorized



http://tti.tamu.edu/documents/0-4898-P1.pdf




GUIDEBOOK FOR HOV TO HOT LANE ADAPTATION:

HOT START SOFTWARE USER’S GUIDE

by

William L. Eisele, Ph.D., P.E.
Associate Research Engineer
Texas Transportation Institute

Hannah T. Wilner, E.I.T.
Graduate Assistant Research
Texas Transportation Institute

Michael J. Bolin, P.E.
Graduate Assistant Research
Texas Transportation Institute

and

William R. Stockton, P.E.
Research Engineer and Associate Director
Texas Transportation Institute

Report 0-4898-P1
Project 0-4898
Project Title: Criteria for Adapting HOV Lanes to HOT Lanes

Performed in cooperation with the
Texas Department of Transportation
and the
Federal Highway Administration

August 2005
Resubmitted: August 2006
Published: September 2006

TEXAS TRANSPORTATION INSTITUTE
The Texas A&M University System
College Station, Texas 77843-3135






DISCLAIMER

The contents of this report reflect the views of the authors, who are responsible for the
facts and the accuracy of the data presented herein. The contents do not necessarily reflect the
official views or policies of the Texas Department of Transportation (TxDOT) or the Federal
Highway Administration (FHWA). This report does not constitute a standard, specification, or
regulation. The engineer in charge of this project was William R. Stockton (P.E. #41188).
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CHAPTER 1
INTRODUCTION

High-occupancy/toll (HOT) lanes offer drivers the option of traveling on a high-
occupancy vehicle (HOV) lane for a toll, when they would normally not meet the occupancy
requirements of the lane. These characteristics have led to the growing perception that HOT
lanes offer both substantial revenue opportunities and a solution to popular concern about
underused HOV lanes.

There are only five existing projects where HOV lanes have been converted to HOT
lanes, and the www.valuepricing.org Internet site lists numerous cities that are in various stages
of implementation (1). Transportation departments and transit authorities are aware that there
are complexities and costs associated with converting HOV lanes to HOT lanes and operating
HOT lanes, but the exact nature and magnitude of these issues are generally unknown.

The complexities and costs associated with converting HOV lanes to HOT lanes
necessitate detailed evaluations of such projects. Further, each project is case specific and the
importance/relevance of the numerous factors that must be considered in an HOV lane to HOT
lane conversion vary from one project to the next. Though detailed analysis of the factors is
necessary prior to dedicating financial resources to such a significant transportation
improvement, there is a need for a sketch-planning tool that can evaluate the multiple factors
(quantitative and qualitative) involved in implementing a conversion project.

This research project evolved from more than two decades of experience with HOV lanes
in Texas. The Texas Transportation Institute (TTI) has teamed with the Texas Department of
Transportation (TxDOT) and the transit authorities in Houston and Dallas to perform ongoing,
comprehensive evaluations of existing and proposed HOV lanes and HOT lanes since 1979.

This research project captures the benefits of this extensive experience in a manner that is
applicable not only to Texas projects, but readily applicable to HOV lane to HOT lane
conversions everywhere.

1.1 PROJECT OBJECTIVES

When developing HOT START, the research team initially prepared a list of the most
likely goals behind the conversion of an HOV lane to an HOT lane. These goals included:
e increase corridor mobility;
generate revenue;
improve air quality;
provide travel options; and
ensure public acceptance.

Researchers then developed a list of the primary measures of effectiveness (MOEs) of
these goals and issues/elements that would prevent obtaining each goal. These items were then
grouped into three main categories:


www.valuepricing.org

1. Identify, analyze, and quantify the facility considerations in a potential conversion of
an HOV lane to an HOT lane. This objective includes those design, operations, and
enforcement features or characteristics that would be essential and/or desirable for a
successful HOT lane operation.

2. Identify, analyze, and quantify the performance considerations associated with a
conversion of an HOV lane to an HOT lane. This objective includes how to best
measure and predict the potential for a conversion project to accomplish the goals of
the transportation agencies and communities involved in the project. These goals
might include increasing person-movement, reducing congestion, generating revenue,
providing travel options, and/or achieving other performance goals.

3. Identify, analyze, and quantify the institutional considerations in evaluating the
appropriateness of converting an HOV lane to an HOT lane. This objective includes
factors such as public acceptance, revenue use, interagency cooperation, and media
relations.

In addition to the above categories, it was necessary to develop an appropriate
mechanism (analytical tool) to allow public agencies to evaluate the trade-offs within and among
the project objectives listed above. It is unlikely that any potential HOV lane project represents
an ideal combination of features, demands and characteristics to assure success as an HOT lane.
Satisfying this objective allows the analyst to assess the relative significance of trade-offs among
facility, performance and institutional objectives and considerations in reaching decisions about
the most appropriate decision. The result of developing this analytical tool is the HOT START
software program.

1.2 RESEARCH ANALYSIS PROCEDURE

Because of the combined familiarity of TTI and TxDOT participants, the start-up and
progress of the research progressed rapidly. The TTI team developed a lengthy list of factors
that have been identified throughout the documented research as having had some demonstrated
or suspected degree of impact on the HOV lane to HOT lane conversion. That list was
consolidated to those that could have a meaningful bearing on the decision to convert.

Once the key factors were identified, described and bounded, the research focused on
how to incorporate these relevant factors into an analysis of the whole set that was logical,
comprehensive and explainable. That process took into account three dimensions for each
factor:

e Weight—how significant or important is this factor relative to the goals of

conversion,

e Score—how well does this factor compare to a desirable or minimum standard, and

¢ Interaction—how does this factor interact with other factors and how can that be

captured quantitatively.
Each of these dimensions required comprehensive development, which is described in further
detail elsewhere in this report (2).

With the large number of factors and detailed guidance associated with each, a hard copy
workbook was not very practical, so the TTI team developed a software tool that accomplishes



two tasks: it guides the user through logical steps in the development of an assessment, and it
performs all of the recording-keeping and calculations automatically. This model was
envisioned from the outset of the project and has been developed in parallel with the technical
details. A flowchart of the research activities is included as Figure 1-1.

Research/TxDOT team
brainstorming:

e Development of decision-
making tool goals and
objectives
Establish MOEs

Determining/Defining
Factors

Developing
Software Tool

Refinement of categories and

factors:

e Discussion of each lead to the
categorization of factors

o Identification of critical factors

o Selection of most significant
factors

Development of software:

e Program goals/objectives
e Decision to use Visual Basic®

A 4 \ 4

Further development of Visual
Basic® program:

o Establish basic data-entry method
o User interfaces

Further refinement of factors:
e Definition

e Threshold values

o Default weights
[ ]
[ ]

e Incorporate weighting
o Incorporate interactions of factors

Scoring with decision tree
Interactions between factors

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
P
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Applications

Figure 1-1. Flowchart of Research Activities to Develop HOV Lane to
HOT Lane Conversion Tool

Figure 1-2 illustrates the analytical process. The “analyst” is assumed to be a staff person
in a transportation organization who has access to routine design, operations, and performance
information. Using that routine design, operations, and performance information, along with
links embedded in the software program, the analyst prepares the analysis of the facility and
performance categories, and prepares the input data for the institutional category of factors.
While the analyst may conduct part of the institutional analysis, the final elements are likely left
to a senior management individual who may be more likely to appreciate the political
sensitivities and interagency cooperation issues. In the case of TxDOT, this individual is
assumed to be the District Engineer, the ranking staff person over a geographic region of several



counties, though the duties could certainly be delegated. The analysis shown to the left of the
vertical dotted line in Figure 1-2 is incorporated in HOT START.

STAFF ANALYSIS

Institutional

Data

Performance Performance
Data Analysis
Facility Facility
Data Analysis

Institu:tional
Analysis

Technically
Advisable?

DISTRICT ENGINEER
ASSESSMENT &
DECISION

Institutional
Analysis
& Direction

Figure 1-2. Decision Flowchart for Converting HOV Lanes to HOT Lanes

1.3 GUIDEBOOK ORGANIZATION

This Guidebook is organized into four chapters and three appendices, as described below.

° Chapter 1: Introduction. This chapter presents a brief introduction of the research and
provides the framework within which the HOT START program was developed.

° Chapter 2: HOT START Computer Requirements and Input Data Requirements.
This chapter describes the computer system requirements for the HOT START program
and provides corridor/community information requirements for HOT START.

° Chapter 3. Installing and Running the HOT START Software. This chapter walks
the analyst through an example use of the HOT START program including weighting and
scoring all the factors and reviewing the results.

° Chapter 4: References. This section lists the references used in this report.
° Appendix A. Includes the facility, performance and institutional factors with definitions
and default weights.




° Appendix B. Includes the scoring decision trees for all factors.

o Appendix C. Includes step-by-step instructions for creating and locking weighting
profiles.
° Appendix D. Includes the interactions of facility and performance factors.

1.4 HOW TO USE THIS GUIDEBOOK AND HOT START

This Guidebook provides a guide for analysts using the HOT START analysis tool. The
tool can be used to assist the user in analysis of the suitability of conversion from an existing or
planned HOV lane to an HOT lane. It should be used to assess whether an HOT lane can be
effectively implemented, given the HOV decision has already been made, and the potential it
would have to serve or disserve users who have paid for a premium service. The tool is not
intended to justify or validate the HOV lane.

In addition to providing system requirements and installation instructions, the Guidebook
walks the analyst through an example that illustrates screen shots of the program throughout the
example.

For initial applications, the analyst will benefit by going through this Guidebook in detail.
The new user will also benefit from the appendices, which show details and definitions of factors
as well as more detail on the decision trees for the factors used in the program.

On subsequent uses, the analyst may not need the Guidebook as often as they become
more familiar with the HOT START program features.

The analyst using HOT START may also benefit from reviewing the full report for more
details on the research (2).






CHAPTER 2

HOT START COMPUTER REQUIREMENTS AND
INPUT DATA REQUIREMENTS

2.1 SYSTEM REQUIREMENTS

A computer with Microsoft Windows versions 9X/ME/NT/2000/XP is necessary to
install the HOT START program.

Required:
e PC with 486 processor or greater
e Windows 9X or later operating system
e 40 MB available hard disk space
e Super VGA (1024x768) or higher resolution monitor

Recommended:
e Internet connection
e PDF file reader (Adobe Acrobat or equivalent)

Without an Internet connection or PDF file reader, certain help functions will be
unavailable to the user, but an analysis can still be performed.

2.2 CORRIDOR/COMMUNITY INFORMATION REQUIREMENTS

To ease the data entry process, routine information about the design, operations, and
performance of an HOV lane should be collected prior to using the HOT START program. A
list of necessary resources is provided in Table 2-1. Tables 2-2 through 2-4 provide data
collection forms for facility, performance, and institutional considerations, respectively.
Detailed explanations of the factors the analyst will weigh and score can be found in
Appendix A.

Tables 2-2 through 2-4 list each factor by category (facility, performance and
institutional) in the order they appear in HOT START. The second column lists the main
resources needed to answer the question prompts that HOT START asks to aid the user in
determining the score. The numbers in this column refer to the resources listed in Table 2-1.
The “Corresponding Scoring Decision Tree Table” column lists the figure in Appendix B that
illustrates the scoring process for that factor. The “HOT START Questions” column is the
information HOT START needs to determine the score while the “Answer Choices” column
shows the form of the answer the user must enter into the program. Section 3.4.3 (Scoring Each
Factor) explains more details about scoring.



Table 2-1.

HOT START Resources Needed

Resource
Number Type Description

1 Report “Guide for High-occupancy Vehicle (HQy) Facilitie;.“ American Association of
State Highway and Transportation Officials. Washington, D.C., 2004.

5 Report Perez, B., and G. Sciara.. “A Guide fo_r _HOT.Lane Deyelopment." FHWA-OP-
03-009FHWA, Federal Highway Administration, Washington, D.C., 2003.

3 Report Cothron, A.S, D.A. Skowronek, and B.T. Kuhn, “Enforcement Issues on
Managed Lanes.” TTI Report 0-4160-11, January 2003.

4 Data Corridor lane geometric design and measurements

5 Data Corridor O-D patterns

6 Data HOV ramp volumes and terminus volumes

7 Data Weave volumes/Corridor volume (LOS)

8 Data Current facility sign inventory, pricing points where new signs might be needed

9 Website | Census data: http://factfinder.census.gov

10 Website State Implementation Plans for Texas:
http://www.tceq.state.tx.us/nav/eq/sip.html

11 Plans Plans for ITS implementation for toll collection and verification and incident
management
Definition of primary or target users, i.e., express bus, long distance commuters,

12 Plans etc.

13 Plans Ongoing maintenance and equipment resources for supporting operations: law

enforcement, incident management, maintenance



http://factfinder.census.gov
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Table 2-2. Data Collection Form — Facility Considerations

Resources | Corresponding Scoring
Needed Decision Tree Table
Factor (Table 2-1) (Appendix B) HOT START Questions Answer Choices
12 B-1 Does the design envelope satisfy AASHTO
’ minimum requirements for the entire length? Yes No
<100 ft
. 100-1000 ft
Cross Section 4 B-1 If “No,” what are lengths of unsatisfied 1000 ft-1 mile
sections? 1 mi — % facility
> Y facility
entire facility
Rigid
1,2 B-2 What type of lane separation exists? Flexible
Se ell_rg?ign for Buffer
Toll? Collection 1.4 B-2 Are AASH.TO guidelines satisfied for this type
of separation? Yes No
11 B-2 Can tolls be collected? Yes No
Facility Access 12 B-3 Are primary or target users defined? Yes No
Satisfies O-D 5 B-3 If “Yes,” are access points located to serve
Requirements primary users? Yes No
At-grade slip ramp
6 B-4 What type of access is provided? Direct connect ramp
No designated access (continuous)
4 B-4 If “At-grade slip ramp,” is buffer/barrier opening
length 1300-1500 ft? Yes No
N.A. B-4 What is design year LOS on freeway? (E:;E
3 7 B-4 What is weaving volume (HOV ramp less than 400 vph
Facility Access entrance)? less than 250 vph
Design 7 B-4 Is up to 10 mph mainlane (ML) speed reduction
for managed lane weaving allowed? Yes No
950 ft
900 ft
What is the minimum length of weaving 7soft
! B-4 distance per lane? oo ft
' 600 ft
650 ft

500 ft
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Table 2-2. Continued

Resources | Corresponding Scoring
Needed Decision Tree Table
Factor (Table 2-1) (Appendix B) HOT START Questions Answer Choices
HOV free, SOV toll by electronic card.
. . All toll, HOV reimbursed via business.
- ) '
L2 B-5 What is operating scheme? All toll, HOV reimbursed via another
electronic card.
If “Pay by exception,” how is occupancy check | Stationary
3 B-5 '
o performed? Roving
Ability to -
Enforce 4 B-5 If stationary, do enforcement areas conform to
AASHTO? Yes No
4 B-5 How is occupation verification performed? High speed
Low speed
11 B-5 Is there supporting technology (vehicle-based
tag read units)? Yes No
13 B-5 Is there adequate law enforcement? Yes No
12 B-6 Are target users defined? Yes No
Facility Traffic 8 B-6 If yes, are any special signing features to be
Control used? Yes No
2,8 B-6 Does sign placement conform to guidance? Yes No
Pricing Strategy 11 B-7 Is there an operating policy for the HOT lanes? | Yes Partial No
. L Tow truck,
Incident Operational treatments for |nC|_dent Emergency access points, CCTV,
1,11,13 B-8 management that can be provided to assure S
Management . e CMS, Speed monitoring (loops, AVI)
travel time reliability None
4 B-9 Is the facility reversible? Yes No
Full
Mai . .
aintenance 13 B-9 Level of maintenance support available '\SAOSt
ome
None

Note: More information related to the descriptions and questions addressed by each factor can be found in Appendix A.
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Table 2-3. Data Collection Form — Performance Considerations

Resources | Corresponding Scoring
Needed Decision Tree Table
Factor (Table 2-1) (Appendix B) HOT START Questions Answer Choices
NA. B-10 Percent buses_ (to be used to determine f, for
vphpl calculation)
Type of terrain (to be used to determine f,, for Levgl
N.A. B-10 . Rolling
vphpl calculation) Mountainous
HOV Lane <1200
Utilization NA. B-10 E)/ngsl (:r; ;7;||Igze(rs10n-tolI-paylng) = (autos + 1200-1400
P >1400
N.A. B-10 Is LOS on general-purpose lane D, E, or F? Yes No
Will conversion have a positive impact on the
N.A. B-10 HOT lane? Yes No
>1 min/mile & >5 min overall
N.A. B-11 What are the average travel time savings? >0.25 min/mile & >2 min overall
<2 min overall
Travel Time NA B-11 Will there be a higher reliability of travel times
o on the HOT lane? Yes No
NA B-11 Will the conversion create a negative impact on
T HOT lane(s) speed? Yes No
Benefits NA B-12 How will the net agency/societal benefits Kl]grSr?:r?ge
change?
Decrease
- 9 B-13 Are there many high-income travelers? Yes No
WIII:I,I‘:)? Ell%?lss o N.A. B-13 Are there other local toll facilities? Yes No
N.A. B-13 If yes, are the tags interoperable? Yes No
NA. B-14 Is t_h.ere currently a high crash rate on the
facility? Yes No
Safety . In_crease .
How will HOT lanes affect the crash rate on the | Slight reduction
N.A. B-14 b
facility? No change

Great reduction




Table 2-3. Continued

Resources | Corresponding Scoring
Needed Decision Tree Table
Factor (Table 2-1) (Appendix B) HOT START Questions Answer Choices
10 B-15 Is facility in non-attainment area? Yes No
Increase
N.A. B-15 How will conversion affect fuel use? No change
Environment Decrease
Increase
N.A. B-15 How will conversion affect emissions? No change
Decrease

Note: More information related to the descriptions and questions addressed by each factor can be found in Appendix A.
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Table 2-4. Data Collection Form - Institutional Considerations

Resources | Corresponding Scoring
Needed Decision Tree Table
Factor (Table 2-1) (Appendix B) HOT START Questions Answer Choices
Tolling
Which of the following is the public familiar ETC
N-A. B-16 with? HOV
Public Video enforcement
Acceptance Tolling
N.A B-16 Which of the following does the public find ETC
o acceptable? HOV
Video enforcement
N.A. B-17 Is there a political champion for conversion? Yes No
N NA B-17 Is there political familiarity with the conversion
Political T concept? Yes No
Acceptance N.A. B-17 Is there political support for conversion? Yes No
NA B-17 Does conversion achieve statewide or national
T goals? Yes No
. 9 B-18 Are low income/minority populations negatively
Environmental affected by conversion? Yes No
Justice/Title VI NA B-18 If Yes, are low income/minority populations
Issues T involved in the planning process? Yes No
N.A. B-18 Can a mitigation plan be developed? Yes No
NA B-19 Is there agreement among agencies and the
T public on net revenue use? Yes No
Revenue Use NA. B-19 If No, does revenue use support public policy
goals? Yes No
NA. B-19 If No_, is revenue use determined by Federal
requirement? Yes No
N.A. B-20 Do all agencies support the HOT lane concept? | Yes No
Interagency : :
Cooperation NA. B-20 If No, are any agencies actively opposed to
HOT lane concept? Yes No
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Table 2-4. Continued

Resources | Corresponding Scoring
Needed Decision Tree Table

Factor (Table 2-1) (Appendix B) HOT START Questions Answer Choices

Media N.A. B-21 Is there media awareness and support? Y?S . No
Awareness _ : : _ Misrepresentation

N.A. B-21 If No, is media receptive to new ideas? Yes No

Public . . Active

Education/ NA. B-22 What is the Ievgl of outreach efforts for public Minimal
X education and information?

Information None

Note: More information related to the descriptions and questions addressed by each factor can be found in Appendix A.




CHAPTER 3
INSTALLING AND RUNNING THE HOT START SOFTWARE

3.1 INSTALLING HOT START

The compact disk (CD) included with this Guidebook contains the HOT START program
folder that contains three files: Setup.exe, Setup.ini, and Setup.msi. If the installation program
does not automatically start when the CD is inserted into the CD drive, then navigate to this
folder using Windows Explorer. Double click the Setup.exe file to begin the installation
program. The installation program will prompt the user to select the desired location for the
HOT START program.

After installation is complete, the user should view the Readme.txt file that is created in
the HOT START program directory.

3.2 RUNNING HOT START
3.2.1 Getting Started
After HOT START has been saved to the user’s computer, the user can simply click on

the “HOT START.exe” file. The executable file has a small car icon (red) as shown in
Figure 3-1, and when clicked, it will automatically start the program.

g HOT 3TART

Figure 3-1. HOT START Icon
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3.2.2 Introductory Screen

The user will first see an introductory screen as shown in Figure 3-2. This screen
provides the vision and goals of an HOV lane to HOT lane conversion, and allows the user to
mouse over the vision and goals for detailed descriptions. Disclaimers are also provided on the
title page to illustrate the limitations and expectations of HOT START analysis.

&% HOV to HOT - Strategic Analysis Rating Tool

IMdAL

HOV to HOT - STrategic Analysis Rating Tool
Vision:

Provide a Net Societal Benefit

Goals:
Increase Corridor Mobility
Generate Revenue
Provide Environmental Improvements
Provide Travel Options
Ensure Public Acceptability

click for goal descriptions

Load Existing Analysis |

Disclaimer :
Partl
Inforrnation

| i e

Partll
Information

£

/“ Trle'a}:'la:poﬂatian —h® :
Al Instituie & Texas Department of Transportation Exit |

Figure 3-2. HOT START Introductory Screen
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The introductory screen also gives the user the option of starting a new analysis or
loading an existing analysis. If the user selects the option to “Load Existing Analysis,” a dialog
box appears from which they can select the previously saved file from their computer. If the user
selects “Start New Analysis,” they are immediately asked whether they want to use the default
weights for the factors within each category (facility, performance and institutional), as shown in
Figure 3-3.

TIP: Having trouble finding your existing analysis? The default location for
[@‘ saved HOT START files is the same directory in which the HOT START program
is located.

Weighting and scoring are used in this program as a way to compare alternatives for
HOV lane to HOT lane conversion. Based on a community’s needs and project specifics (e.g.,
political, public, operations, geometry), conversion may or may not be practical. This tool
allows the analysts to compare alternatives for their unique community. It also allows the
analysts to compare against what they feel is a desirable score. Weights should be understood as
the quantitative value of the importance of each factor for any community in the analysts’
jurisdiction, whereas the score for each factor represents how the particular project performs.
The more important a factor is to the analyst, the heavier the weight should be. A high score for
a factor denotes that the factor is satisfied while a low score means the factor is relatively
unsatisfied. Weights are from 0 to 10 while scores range from -5 to 5.

HOV 0 HOT - Strategic Analysis Rating Too - [B]X]

[ caingont L0 Rl
Default Weights
Default weights have been determined for the various factors in this program. If 'Yes'is
selected, these weights can be viewed and edited if desired, before they are loaded into the
program. If 'No'is selected, no weights will be loaded into the program, and the user must

enter weights during the analysis. However, weighting files, including default weights can
be loaded at any time during the analysis from the "Weights' menu.

Further information about weights can be found in the User's Guide found in the "Help'
menu.

View the User's Guide
Do you want to use the default weighting profile?

es Ma |

Sttart New Analysis Load Existing Analysis |

Disclaimer :
Part |
Information

3

Part Il
Information

£

= Texas

< Transportation =A?
/‘ lnstl'tgte & Texas Department of Transportation Exit

Figure 3-3. Weighting Profile Question Box
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Selecting Weights (Using Default Values)

If the user elects to use the default weights, the screen shown in Figure 3-4 appears.
Figure 3-4 illustrates the default weights for each of the nine facility factors, six performance
factors and seven institutional factors. These default weights along with the detailed definitions
are also shown in the tables in Appendix A. These 22 factors are used by the program to
ultimately provide an assessment of the proposed HOV lane to HOT lane conversion. If the user
is satisfied with the default weights, they can select “Accept Weights — Continue.”

' Default Weights @

~Faciliy ~Performance
Facility Cross Section HOY Lane Utilization:
Lane Separation for Toll Collection: Travel Time:
Facility Access Satisfies O-D Requirernents Benefits:
Facilty Access Design: Willingness to Pay Tolls:
Apility to Enforce Safety:
Facilty Traffic Cortrol Environment |
Fricing Strategy Tt Ok
Incidert Management, Public Acceptance:
Maintenance: || Pelitical Acceptance
Environmental Justice/Title Y1 lssues:
Default weights can be edited, but the total of all weights Roerielse J—
must equal 100 prior to loading inte the analysis.
Irteragency Cooperation
Further information about weights can be found in the :
Al S Media Relations [z
User's Guide found in the "Help' menu. . .
Public Education/Information |
Yiew the User's Guide Accept Weights - Continus | Adjust Weights | R Y

Figure 3-4. Default Weights for Critical Factors

If the user is not satisfied with the default weights, they can select the “Adjust Weights”
button. The sum of the weights across the 22 factors must total to 100. If the weights do not
sum to 100, the user is not allowed to continue to the next screen. The user can select “Accept
Weights — Continue” when satisfied with the adjusted weights to continue with the analysis. As
illustrated in Figure 3-5, “Restore Defaults” can be selected if the user wishes to use the default
weights shown previously. Upon selecting this option, the user is sent to the General tab where
general information for the analysis is entered (see Figure 3-6).

TIP: Ready to save? At any stage in the software, the current analysis can be
saved by going to File = Save Analysis... Additionally, the current weight profile
[g can be saved by going to Weights = Save Weighting Profile...
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' Default Weights

~Facility ~Perfomance
Facility Cross Section: HOV Lane Utilization:

Lane Separation for Tall Collection: Travel Time:

Facility Access Satisfies O-D Requirernents: Eenefits:

Facility Access Design: Willingness to Pay Tolls:
Apility to Enforce Safety

Facility Traffic Cortrol: Environment:

Pricing Strategy
Incident Managerment:

itutional:
Fublic Acceptance:

EREEEEEEE

Maintenance: Fuolitical Acceptance:

Ervironmental Justice/Title V| |ssues:
Revenue Use:

Interagency Cooperation:

Media Relations:

Public Education/Information T
Ijl TOTAL: 100
Festore Defaults & )

Figure 3-5. Restore Defaults Option When Adjusting Default Weights

Default weights can be edited, but the total of all weights
must equal 100 prior to loading into the analysis.

Fuwrther information about weights can be found in the
User's Guide found in the 'Help' menu.

TR A

Yiew the User's Guide Accept Weights - Continue

TIP: The above procedure is best for the experienced HOT START user.
[g‘ Inexperienced users should not select the default weights. Instead, they should
review Section 3.4.1.

Selecting Weights (Not Using the Default Values)

If the user selects “No” in response to loading the default weights (see Figure 3-3), the
user is sent to the General tab where general information for the analysis is entered as shown in
Figure 3-6.
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£ HOV to HOT - General Information

File: Help
General Facility Performance Institutional ‘Weight Summany Fesults 1
Analysis Loaded:
Weights Loaded:
Analyst |JUE Engineer. P.E. Facility: |Hyputhet\ca\ freeway
Organization: |T)(DOT From: |Maim Street
Date: |August 8. 2005 To: |Map|e Street
TxDOT District  |Example District Total Distance: |20 miles
Analyst Comments:
This example shows how to use the HOT START program
= ]T_'exas i
' A h’,ggfg&"ano" Return to Title Page | Exit

Figure 3-6. General Information Entry Page
3.3 ENTERING GENERAL INFORMATION

This page requests information that includes the analyst’s name, organization, date,
TxDOT district, facility name, limits of the analysis on the facility, total project distance and any
additional comments. At the top of the page, HOT START illustrates the analysis and/or
weights loaded from an existing file, if the user chose to either “Load an Existing Analysis” as
shown in Figure 3-2 and/or to use the default weighting profile as shown in Figure 3-3.

TIP: Because a new analysis was selected (see Figure 3-2), there are no filenames

— provided where it says “Analysis Loaded” and “Weights Loaded” in Figure 3-6.

[g Had files been loaded, the names would appear in the blank space at the top of the
screen.

3.4 WEIGHTING AND SCORING EACH FACTOR
3.4.1 Weighting Each Factor
After entering the general information as illustrated in Figure 3-6, the user can toggle to

the “Facility” tab to see Figure 3-7. There is a separate tab for each category of factors (facility,
performance, and institutional). These tabs allow the user to focus attention on the aspects of
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each category prior to moving to the next category of factors. The user simply clicks on the tab
of interest.

& HOV to HOT - Facility Information
Fille ‘weights Help

General Facility Perfarmance Institutional Weight Sumrmary Results l

Analysis Loaded:
o5 Overall Score: 0
Weights Loaded:

Click descriptions below for further quidance Score  Weight ?
Facility Cross Section: T
Lane Separationfor Toll Collection: |
Facility Access Satisfies O-D Requirements: I
Facility Access Design: T
Ability to Enforce: IR
Facility Traffic Control: D~ =
Pricing Strateqgy: B =
Incident Managemeni: R
Maintenance: l— l— I

Ifthere is uncertainty about a factor's score or weight, it can be marked as unsure {check box o the nght of Weighf). In addition,
the worst case scenario should be assumed until more information is gathered to decide otherwise.

e T e ?
‘-‘ Texas i
‘ L‘gg?g?ena“o" Feturn to Title Page | Exit

Figure 3-7. Facility Information

Facility Meter

The inexperienced user will likely benefit from first inputting the weights of each factor
(across all categories) and then scoring the factors. The discussion below describes the process
with this assumption. Several features are shown in the “Facility” screen in Figure 3-7. First,
each factor is highlighted in blue. By simply rolling the computer mouse over each factor name,
a one-line description of the factor appears. The “weight” column is where the user can
manually enter their assessment of how much weight each of the facility factors should have.
Values from 1 to 10 are accepted. If the user chooses to use the default or adjusted weights (per
Figures 3-3 through 3-5), these weights will automatically appear in these boxes.

The weighting profile can be saved anytime by going to “Weights” and then selecting
“Save Weighting Profile.” The HOT START program has established four weighting profile
names: Austin, DFW, Houston, San Antonio. Whenever any one of these four weighting
schemes is loaded, the weights are locked and cannot be changed. A note is also placed on the
results page and the printed output indicating that these weights were used.

Files cannot be saved under these names from the HOT START program. The current
weighting profile names serve as a placeholder. In the future, after TXDOT personnel develop
these profiles for the region of interest, the weighting file can be created by editing the default
weight file in Notepad, and saving it under the appropriate name in the HOT START directory.
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Alternatively, the weights can be entered into the HOT START program, and then saved under a
temporary name. The user can then go into Windows Explorer and change the temporary name
of the file to one of the four priority names.

— TIP: For step-by-step instructions on creating weighting profiles for Austin,
[@rﬂ DFW, Houston, or San Antonio, check out Appendix C.

The other elements shown in Figure 3-7—factor scoring and factor descriptions—are
described in Section 3.4.3 “Scoring Each Factor.”

3.4.2 Weight Summary

After the analyst enters their assessment of the weights for each category, the user can
click on the “Weight Summary” tab and Figure 3-8 will appear. This figure illustrates several
useful columns of information. Each factor is listed in the first and last columns. The second
column shows whether the factor is related to facility, performance, or institutional. The default
weights are shown in the third column for reference, while the fourth column shows the user
input weights. The adjustable weight column gives the user the opportunity to adjust the weights
as necessary to make sure they sum to 100.

& HOV to HOT - Weight Summary
Fille ‘weights Help

General Facility Performance Institutianal ‘Weight Summary I Results l
Default User Input Adjustable
Category Weight Weight Weight Sort Factors | Calculate Results |

HOY Lane Utilization: | Petrformance 10

IEEEEEEEEEEEEEEEEEEEEE

HOY Lane Uilization:
Incident Management | Facility
Facility Access Design: | Facility

Maintenance: | Facility

Incident Management
Facility Access Design:
Maintenance:
Revenue Use: | Institutional
Public Acceptance: | Institutional
Political Acceptance: | Institutional

Revenue Use:

Public Acceptance:

Paolitical Acceptance:

Interagency Cooperation:

Facility Cross Seclion:

Lane Separation for Toll Collection:
Facility Access Satishies 0-D Requirements:
Ability to Enforce:

Facility Traffic Control:

Benefits:

Fublic Educationfinformation;
Travel Time:

Willingness 1o Pay Tolls:

Safety:

Pricing Strateqgy:

Interagency Cooperation: | Institutional
Facility Cross Section: | Facility
Lane Separation for Toll Collecion: | Facility
Facility Access Satishes O-D Requirements: | Facility
Ability to Enforce: | Facility
Facility Traffic Control: | Facility
Benefits: | Performance
Public Educationfinformation: | Institutional
Travel Time: | Performance
Willingness to Pay Tolls: | Ferformance
Safety: | Performance
Pricing Strateqy: | Facility
Environmental JusticefTile W Issues: | Institutional Environmental Justice/Tile V1 Issues:

Media Relations: | Institutional Media Relations:

LT L= = S TS TS I~ I~ - R SO = RS, B C RS SR )
L T T N S S I N e - -~ R -~ T -

Environment | Perfarmance Environment

100 119

-
-
7]

Exit

Figure 3-8. Weight Summary with Initial User Inputs
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Note that in Figure 3-8 the adjustable weights sum to 119. If the user tries to continue, a
message box appears as shown in Figure 3-9 to let the user know of the error.

TIP: Wondering what the big concern is with the weights? The weights assigned
by the user reflect the importance of an individual factor for a community. By

) making this weighting process rigorous, the user is compelled to reconsider the
[@’H importance of individual factors until a community-acceptable ranked order is
determined.

Weight Total Error E|

L] weight Tokal must equal 100
LAY I

Figure 3-9. Error Message for Weight Sum

When the weights are adjusted, the user can click on “Sort Factors” to get the list of
factors reordered from highest to lowest weighting. Figure 3-10 shows the initial weights shown
in Figure 3-8 after they are readjusted to sum to 100. After the weights sum to 100, the user is
ready to go back to the Facility tab to begin scoring each factor.

. HOY to HOT - Weight Summary
File ‘weights Help

General Facility Performance Institutional ‘Waight Summary I Results l
Default User Input Adjustable
Category Weight Weight Weight Sort Factors Calculate Results

HOY Lane Utilization: | Performance
Facility Access Design: | Facility
Political Acceptance: | Institutional
Interagency Cooperation: | Institutional
Facility Cross Section: | Facility
Lane Separation for Toll Collection: | Facility

HOV Lane Utilization:
Facility Access Design
Political Acceptance:
Interagency Cooperation:
Facility Cross Section:
Lane Separation for Toll Collection:
Incident Management | Facility
Fublic Acceptance: | Institutional
Facility Access Salisfies 0D Requirements: | Facility
Ability to Enforce: | Facility
Facility Traffic Control: | Facility
Revenue Use: | Institutional

Incident Management

Public Acceptance:

Facility Access Safisfies O-D Requirements:
Ability to Enforce:

Facility Traffic Control:

Revenue Use:

Travel Time: | Perormance Travel Time:
Benefits: | Performance Benefits:
Willingness to Pay Tolls: | Performance Willingness to Pay Tolls:
Safety: | Performance Safety:

Public Educationfinformation: | Institutional Public Educationfinformation:

Pricing Strategy: | Facility Pricing Strategy:
Maintenance
Environmental JusticefTile ¥1 Issues:

Media Relations:

Maintenance: | Facility
Environmental Justice/Title W1 Issues: | Institutional
Media Relations: | Institutional

MM @M oo B B0 ®m OO0 U@ W ® S Lom Ol o

Environment | Performance Environment

: EEEEEEEEEE EEEEEEEEEEEER

100 100

Exit |

Figure 3-10. Weight Summary after Adjusting User Weights to Sum to 100

23



3.4.3 Scoring Each Factor

After the weights are adjusted to sum to 100, the user can go back to the “Facility” tab to
begin scoring each factor (see Figure 3-7). The score of each factor reflects how well the facility
satisfies the factor. When the user clicks on any given factor, HOT START prompts the user to
provide information that will establish the score for a given factor. Figure 3-11 shows the
completed prompting questions for the “Facility Cross Section” factor. In this example, the final
score is a “-1.” The decision-scoring trees for which this feature of HOT START is based can be
found in Appendix B. For example, the decision-scoring tree corresponding to Figure 3-11 is
shown in Figure B-1 of the Appendix.

Facility Cross Section: @

Score: 1

Does the design envelope What are the lengths of the
satisfy AASHTO minimum unsatisfied sections?
requirements for the

ENTIRE facility?

" Yes " < 100feet*

* Mo f* 100 fest to 1000 feet
1000 feet to 1 mile
1 mile to 12 of Facility
3 142 of Facility

" Entire facility

*Sections must be atleast 1 mile
apart

“iew Help File | Okay | Cancel |

Figure 3-11. Example Question Prompts for Scoring the “Facility Cross Section” Factor

If the analyst is familiar with the program and question prompts are not needed, the
scores for each factor can also be entered manually by typing the score in the score box.

Figure 3-12 shows the Facility tab after the scoring has been done for each factor. A
checkmark appears to the left of each factor after the scoring has been completed. At the bottom
of the page, HOT START presents a qualitative assessment (meter with a colored scale) of the
category (facility, performance, or institutional) based on the scores entered for each factor. An
overall score is also shown in the upper right corner. The overall score is the sum of the values
for each category (205 in Figure 3-12). Figures 3-13 and 3-14 show the completed screens for
the performance factors and institutional factors, respectively.

Note that the first two factors of the Facility tab in Figure 3-12 have caution symbols next

to them (to the left) and their weights and scores are red. They also have a checkmark in the “?”
column. This feature of HOT START is discussed later in the “Flagging Uncertainty” section.
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TIP: Not initially certain about scoring a particular factor? Just select the box in
the “?” column. Read Section 3.4.3 “Flagging Uncertainty”” and Section 3.5 for

[g,_‘ more information about this feature! Another suggestion is to continue the

analysis by assuming the worst case for unknown factors.

£ HOV to HOT - Facility Information
File ‘Weights Help

General Facility Perormance Institutional Weight Surmmary Results l

Analysis Loaded: C\Documents and Settingsih-wiher\DesktoptHOT START Pragram(1.0.6)\G uidebaok. hda 205

i Overall Score:
Weights Loaded:  C\Documents and Settingshh-wilher\DesktoptHOT START Program(1.0.B)\G uidebaak. vwpt

Click descriptions below for further quidance Score  Weight ?
A Facility Cross Section: = [[8w#
2 Lane Separationfor Toll Collection: &5 [ #
| Facility Access Satisfies 0-D Requirements: [5 [ s ¢
| Facility Access Design: [3 [ 7
| Ability to Enforce: [ 3 [ 5 I
| Facility Traffic Control: [3 [ s |
| Pricing Strategy: B
¥ Incident Management: [ -
+ Maintenance: BE B E

lf there is uncertainty about a factor's score or weight it can be marked as unsure (check box to the right of ¥veight). In addition.
the worst case scenario should be assumed unlil more information is gathered to decide otherwise.

e :T.’ e ?
‘-‘;'exas . ! i
" j;:gggggtmm" Beturn to Title Page | Exit

Figure 3-12. Scored Facility Factors

Facility Meter
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File ‘Weights Help

General

v Benefits:

v/ Safety:

/‘

Analysis Loaded:
Weights Loaded:

HOV to HOT - Performance Information

¥ Travel Time:

v Environment:

Ifthere is uncertainty about a factor's score or weight, it can be marked as unsure {check box o the nght of Weighf). In addition,
the worst case scenario should be assumed uniil more information is gathered to decide otherwise.

Texas

Transportation

Institute

Perfarmance Institutional

Facility

C:ADocuments and Settings‘\h-wilner\DesktoptHOT START Pragram(1.0.6\Guidebook.hda
C:ADocuments and Settings‘\h-wilner\Desktop\HOT START Pragram(1.0 B)\Guidebook. wpf

Click descriptions below for further quidance

v HOV Lane Utilization:

¥ Willingness to Pay Tolls:

Performance Meter

wf

Feturn to Title Page |

Weight Surmmary

Overall Score:

Weight ?
a8
A [ r

[ 4

[4
4 e

[0 I

Results

205

Exit

Figure 3-13. Scored Performance Factors
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£ HOV to HOT - Institutional Information
File ‘Weights Help

General Facility Pertormance Institutianal ‘Weight Summary Results l

Analysis Loaded:  C\Documents and Seftingsih-winer\DesktoptHOT START Pragram(1.0 B\Guidebook hda
i Overall Score: 205
Weights Loaded: C:\Documents and Setingsth-wilneryDesktophHOT START Program(1.0.6]\G uidebook wpf

Click descriptions below for further guidance Score  Weight ?
| Public Acceptance: [5 [ & I
¥| Political Acceptance: 9 | 7 |m
| Environmental J ustice/Title VI Issues: 3] [2 |
¥| Revenue Use: [ 5 [ s
| Interagency Cooperation: [ 3 [ 7 I
+| Media Relations: En T -
| Public Education/Information B E s

lithere is uncertainty about a factor's score or weight it can be marked as unsure (check box to the right of ¥eight). In addition.
the worst case scenario should be assumed unlil more information is gathered to decide otherwise.

Institutional Meter
il 3

= ;'exas .
" jﬁﬂ?ﬁ&nmm" Beturn to Title Page | Exit

Figure 3-14. Scored Institutional Factors
Accounting for Effects of Factor Interactions

The score of some factors can have an impact on other factors. For example, it is
intuitive that a poor (narrow) facility cross section would have a negative impact not only on the
cross section factor, but on several performance factors as well. The narrow cross section would
likely reduce the vehicle capacity of the lane, thereby reducing HOT lane utilization. It could
also increase the crash rate, decrease average travel speeds, and decrease the traveler’s
willingness to pay to use the lane. HOT START automatically accounts for these types of
effects as illustrated in Figure 3-13.

Note that there are red negative numbers in Figure 3-13. Adjacent to the scores for the
“HOV Lane Utilization,” “Travel Time,” and “Safety” factors, a red “-1”" is shown. Red
numbers appearing in this area are the result from interactions of factors between the specified
factor and an entry that was input into the facility factors. In this case, the “Facility Cross
Section” in the Facility tab (Figure 3-12) was scored a “-3,” which results in interaction effects
for “HOV Lane Utilization,” “Travel Time,” and “Safety” (Figure 3-13) that reduces the scores
by 1 point. The user can move the mouse over these numbers to see a description of where the
interaction effect is located. Appendix D contains tables that quantitatively demonstrate and
discuss the effects of the interactions.
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Flagging Uncertainty

It is likely that the analyst running HOT START would need to obtain information from
other individuals, and therefore, may need to check some of the question marks and come back
to those factors. Figure 3-12 shows an example of the Facility tab with the first two factors
marked as uncertain. HOT START reminds the analyst to return to these marked factors by
devoting a section to them in the Results page as discussed in the next section (Section 3.5).

After the factor scoring is completed, the user is ready to compute and interpret the
results.

3.5 COMPUTING AND INTERPRETING HOT START RESULTS

After the scores and weights have been entered for all factors, the user can click on the
“Weight Summary” tab at the top of HOT START. The screen shown in Figure 3-10 will
reappear. The user simply clicks on “Calculate Results” to compute the results of the analysis.

Figure 3-15 shows page 1 of 3 of the HOT START results. This page is called
“Resulting Scores.” As with the other pages in HOT START, if analysis and/or weight files
were loaded, they are shown at the top of the page. Along the right side of this page is the
overall score (39) shown in bold underline. The scores for each sub-category of the overall score
are also shown as facility score (-67), performance score (23), and institutional score (83). This
allows the analyst to assess the relative contribution of each category to the overall score. A bar
chart graphically shows the scores as well as other important information. This is discussed in
more detail in the Interpreting and Using the Results section.
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% HOV to HOT - Results

File Help
General Facility Perormance Institutional Weight Summary Fesults l
Analysis Loaded:  C\Documents and Settingsihwilner\DesktoptHOT START (1.0.9)4kialhda
Weights Loaded:  C\Documents and Seftingsih-wilner\DesktophHOT START (1.0.9]5trial wpf
Overall Results (Page 1) =
i
¥ Default weights were used

Overall Score: 39

Facility Score: -67

Performance Score: 23

210*
Institutional Score: 83
155"
135°
83
0 23 Minimum acceptable base score g
=67
Performance @ e
Institutional g
Facility @ B Legend
A * Maximum score based on selected weights

|Actua| score based on user input‘

[ Contains one or more criical factors
(See Remaining Critical Factors tab)

N Contains uncertain scores and/or weights
(See Remaining Uncerainties tak)

Fesulting Scores | Remaining Critical Factors | Remaining Uncerainties | Frevious Page | Bt Eatiils | Bt |

Figure 3-15. Page 1 of 3 of HOT START Results

In this example, there are critical and uncertain factors. These are specifically identified
in the other pages of the results. Page 2 of the results (Figure 3-16) shows the general
information entered (Figure 3-4) in the beginning as well as the specific factors needing to be
addressed. This page is called “Remaining Critical Factors.”
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% HOV to HOT - Results

File Help
General Facility Perormance Institutional Weight Summary Fesults l
Analysis Loaded:  C\Documents and Settingsihwilner\DesktoptHOT START (1.0.9)4kialhda
Weights Loaded:  C\Documents and Seftingsih-wilner\DesktophHOT START (1.0.9]5trial wpf
Overall Resulis (Page 2)
Analyst ichael J. Bolin, P.E. Facility: |-655
Organization: TxDOT From: Alpha Street
Date: §/28/05 To: Dmega Avenue
TxDOT District Total Length: 15 miles
Analyst Comments:
This analysis is a sample to test the functionality of this program. ~
Test.
Test.
“

Critical Factors:
Based on given information, the following items identify a critical flaw in the conversion of the facility.

These critical factors should be addressed prior to the facility being considered for conversion.
Facility factor 'Facility Cross Section:'
Performance factor ‘Travel Time:'
Institutional factor *Public Acceptance:’

Resulting Scores || Rermaining Critical Factors ” Remaining Uncertainties I Previous Pags | Print Besults Exit

Figure 3-16. Page 2 of 3 of HOT START Results

In the middle of the screen, critical factors are identified in blue, if appropriate. This area
is blank when there are no critical factors to be addressed.

Page 3 of the HOT START results is shown in Figure 3-17. Primarily, the third page of
the results highlights to the analyst any factors in which no score has been indicated. In the
“Facility Issues” section of this figure, it can be seen that the factors that were marked with the
question mark (see Figure 3-12) are identified. This page is called “Remaining Uncertainties.”
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# | HOV to HOT - Results
File Help

General Facility Petormance Institutional Weight Summary Fiesults |

Analysis Loaded:  C\Documerts and Settings‘h-winer\DesktopAHOT START Pragram(1.0.6]\Guidebook hda
Weights Loaded:  C\Documents and Seftingsih-wilner\Deskiop\HOT START Program(1.0.6\G uidebook.vpf
Overall Results (Page 3)

Facility Issues:
The following items Aavenofbeen given a score andfor have been marked as "uncertain®

Facility Cross Section:

Lane Separation for Toll Collection:

Performance Issues: ] -
The following items Aavenofbeen given ascore andfor have been marked as "uncertain®

Environment:

Institutional Issues:
The following items Aavenofbeen given ascore andfor have been marked as "uncertain®

Resulting Scores | Remaining Critical Factors | Rernaining Uncertainties Previous Page I Print Results | Exit

Figure 3-17. Page 3 of 3 of HOT START Results

After calculating the results, HOT START allows the analyst to print both the results and
the analysis.

Interpreting and Using Results

The results of HOT START will not produce go/no-go indicators, at least not by
themselves. These results are not decision-makers themselves, but rather indicators of the
potential positive or negative impacts of a conversion. The presence of low scores or warning
indicators may be more reliable as cautions than high scores are as indicators of success. There
are three measures to consider: the overall score, a review of critical factors, and uncertainties.

The overall score is presented in three columns, reflecting the three categories of factors
considered. Figure 3-15 shows an example. There are three germane values in each column.
The value at the top of each column, denoted with green font and an asterisk (*), is the ideal
(maximum) score for that column based on weights chosen by the analyst at the beginning. The
minimum possible score is simply the negative of the ideal score. For example, in Figure 3-15,
the ideal score for Facilities is 210. The minimum possible score for Facilities must be -210.
The height of each column provides a visual depiction of the combined weight assigned by the
analyst for each of the categories.

The second important value is the category (actual) score. This value is shown in blue
and has a box around it. In Figure 3-15, the category score for the facilities category is -67. This
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value will typically be smaller than the ideal. Intuitively, the closer the actual score is to the
ideal, the more reliable the conclusion that the HOT lane conversion is wise.

It should be noted that the overall score could be above the minimum and still contain
unacceptable factors, thus the second measure: critical factors. In the course of the analysis
there may have been important factors that received unacceptably low scores. These factors then
appear on the Critical Factors section of the output (Figure 3-16). While their relevant category
may not have a low score overall, the presence of a critical issue should signal to the analyst that
the issue must be resolved to achieve a successful conversion.

The third measure to be considered is remaining uncertainties as shown in Figure 3-17.
In HOT START, factors marked as uncertain are treated the same way as zero-scoring factors.
They neither increase nor decrease the specific category and overall scores. However, this
should not deflect from the program’s capability to identify vulnerabilities associated with the
project in these very early, conceptual stages.

Therefore, either an unacceptable overall score or irresolvable critical factors should
serve as bold cautions for the analyst.

3.6 PRINTING

The analysis and/or the results can be printed by going to the “File”” dropdown menu as
shown in Figure 3-18.

& HOV to HOT - Ge

Mew Analysis
Load Analkysis, .,
“ Save Analysis, .,

Exxit

Figure 3-18. “Print” Option in the “File” Menu

When “Print” is selected, a text box as shown in Figure 3-19 appears providing several
printing options including printing of only the analysis, only the results, or both.
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£ Print Options

" Print &nalysiz Only
" Print Besults Only

" Print &nalysiz and Besults L

Print | i
Caricel Il

Figure 3-19. Printing Options Textbox

After selecting “Print,” the user is directed to a print menu where they can specify
information such as the printer to be used and the number of pages.

3.7 HELP MENU

At any point during the analysis, if the users need help, they can go to the “Help”
dropdown menu as shown in Figure 3-20. From this menu, the user can choose to view the
research report, view the A Guide for HOT Lane Development (3), view the Data Collection
Form which describes the data that must be gathered for the analysis, view this guide, or get
general information about the HOT START program. All but the last item are documents or in
Acrobat Reader.

&' HOY to HOT - General Information

File Help
Ger

Wiew Research Repart
i Yiew HOT Lane Developrment Guide
Analysis L i, HoT 5TART Data Collection Form
Weights L Yiew HOT START User's Guide
about HOT START

Figure 3-20. “Help” Dropdown Menu
Another way the user can get help is by selecting the “View Help File” button as shown

in the lower left corner of Figure 3-11. Additionally, similar buttons appear throughout the
program for the user.
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APPENDIX A

FACILITY, PERFORMANCE AND INSTITUTIONAL FACTORS WITH DEFINITIONS

AND DEFAULT TTI WEIGHTS

Table A-1. Facility Factors when Considering HOV Lane to HOT Lane Conversion

Factor

Description and/or Question(s) Addressed

Default
Weight

Facility
Cross Section

This factor is concerned with the design envelope available along the proposed

HOT lane. The American Association of State Highway and Transportation

Officials (AASHTO) Guide for High-Occupancy Vehicle ( HOV) Facilities (4)

provides examples of cross sections for barrier- and buffer-separated HOV

facilities. These cross sections, including lane width and shoulder width, are

typically applicable to HOT facilities. Typical questions include:

o [s there adequate space to bypass a disabled vehicle?

e For buffer-separated facilities, is there adequate space for a vehicle to avoid an
encroaching vehicle?

Lane
Separation
for Toll
Collection

This factor is concerned with the adequacy of lane separation between HOT and

general-purpose lanes to support tolling operations. Three types of lane separation

can be considered, each with advantages and drawbacks:

¢ Rigid barrier — concrete barrier separates HOT lane from general-purpose lanes
(GPL)

o Flexible barrier — also known as plastic channelizers, pylons, or candlesticks
separating HOT from GPL

o Buffer — Striped separation, varies in width and may consist of “double double”
lines or raised pavement makers

Facility
Access
Satisfies O-D
Requirements

The principal consideration for this factor is, “Do the access points serve potential
HOT lane demand?” Answering this question begins with defining the primary or
target users of the facility. HOV lanes are designed to serve buses, carpools and
long-distance commute trips. If the facility becomes an HOT lane, will these still
be the primary users? Do lower-occupant vehicles buying into the lane have a
different set of origin-destination (O-D) patterns? By defining the primary or target
users, in priority order, along with their O-D patterns, the location of access points
can be determined based on how best to serve their needs.

Facility
Access
Design

The design of access points can impact the operation of both the HOT lane and
adjacent general-purpose lanes. This factor evaluates the access design in terms of
the ability to meet guidelines developed in Texas research (5) and other nationally
accepted guidance. There are three types of access that can be provided:

o At-grade slip ramp

e Direct connect ramp

¢ No designated access (continuous)

Ability to
Enforce

HOT lane enforcement involves verifying occupancy requirements as well as toll
account validity. This factor asks the question: “Can adequate compliance be
achieved through planned enforcement operations?” There are three areas of
consideration:

e Adequate space for occupancy verification

¢ Ease of occupancy check

o [ evel of law enforcement
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Table A-1.

Continued

Factor

Description and/or Question(s) Addressed

Default
Weight

Facility
Traffic
Control

Signing, pavement marking and other forms of driver communication can be
challenging for HOT lanes for several reasons. First, the HOT lanes are located in
an existing freeway corridor with their own set of signing needs and requirements,
sometimes conflicting with messages and information requirements for drivers in
the HOT lanes. This creates the potential for confusion and information overload.
Second, there are additional messages for an HOT lane operation that are not
necessary for a typical HOV lane, namely price level that can vary by time of day
and/or user group. This facility factor poses the question, “Can effective driver
communication be accommodated when converting to an HOT lane?” Since there
is limited specific guidance available in the Texas Manual on Uniform Traffic
Control Devices (TMUTCD), the general guidance and best practices comes from
Texas research (6) and current research with the Federal Highway Administration
(FHWA).

o Define target users and their information needs

¢ Signing features

e Signing placement

Pricing
Strategy

“Lane management technique” refers to the overall operating strategy for the HOT
lane, in particular the pricing strategy and how it works in combination with
eligibility requirements, facility design and supporting technology.

e Lane management for priority or target users

o Setting the toll rate and eligibility requirements

Incident
Management

Can reasonable incident management be provided to assure travel time reliability?

Maintenance

Is there adequate maintenance support to assure quality service and operations,
including all Intelligent Transportation Systems (ITS) technology, flexible barriers,
operation policy and changes to service?
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Table A-2

. Performance Factors when Considering HOV Lane to HOT Lane Conversion

Factor

Description and/or Question(s) Addressed

Default
Weight

HOV Lane
Utilization

This factor examines actual usage (or predicted usage in the case of a planned HOV

lane) of the HOV lane by non-toll-paying vehicles from three viewpoints:

e Can the conversion to an HOT lane remedy an existing utilization problem? This
is measured by the number of non-toll-paying users of the HOV lane and if a lack
of such travelers causes the lane to appear “empty.”

o [s there a potential that the increased use of the HOV lane will have a positive
impact on general-purpose level-of-service?

¢ Will the conversion have a positive impact on person-movement in the corridor?
As long as HOV lane performance does not deteriorate due to the additional toll
paying vehicles, then at least some travelers (those toll paying vehicles) have
improved trips while no travelers’ trips were worsened, therefore positively
impacting person movement in the corridor.

Travel Time
Savings/
Reliability

This factor examines both the amount of travel time savings offered by the HOT
lane and the reliability of travel times on both the HOT lane and the general-purpose
lanes. Like the lane utilization factor, the travel time factor will be examined from
three viewpoints:

e Does the HOT lane offer significant travel time savings over the general-purpose
lanes? This must include any additional time required for travelers to access the
HOT lanes in the case where access is restrictive (as with the Katy HOV lane in
Houston or I-15 express lanes in San Diego). This is a key consideration for
conversion as few drivers will pay for small travel time savings.

e Does converting the lane to an HOT lane negatively impact the travel time on the

HOT lane? If there is a negative impact—is it large and does it reduce the

operating speed of the HOT lane below an agency prescribed minimum acceptable

speed?

Are travel times on the HOT lane significantly more reliable (have less variance)

than travel times on the general-purpose lanes? Even if the average travel time

savings is small, travelers will pay for additional reliability in their travel times.

This measure must consider the impact of incidents (crashes, stalls, etc.) on travel

times for both the HOT lane and the general-purpose lanes. This measure is

subjective based on the congestion in the city/corridor under investigation.

However, one measure of reliability would be the percentage of time the trip takes

within 5 minutes of the average travel time. Ideally, the HOT lane would offer

such reliability at least 95% of the time. If the GPLs did not offer such reliability
then the HOT lanes would be considered more reliable.

Public

Agency/
Societal
Benefits

This factor includes benefits of the HOT lane conversion from both an agency
revenue point of view and a net benefit to society point of view. From the agency
point of view, the greater the surplus toll revenue (total revenue minus start-up,
operating, and maintenance costs) the better. From society’s point of view, any
overall travel time savings, reduction in emissions or reduction in fuel use are all
benefits.
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Table A-2. Continued

Willingness
to Pay Tolls

This factor examines local drivers’ willingness to pay tolls, both from their
familiarity with tolls and their income levels. An interaction of these two issues will
yield the appropriate scale values.

o Are there other toll facilities already in the area? Do these other local facilities use
the same toll technology as on the HOT lanes and will the transponders be
interoperable?

o Travelers with higher incomes generally have higher value of travel time savings
and are therefore more willing to pay a toll to avoid congestion and reduce their
total travel time. A general rule of thumb is that travelers are willing to pay
approximately 50% of their wage rate for travel time savings. For example, if a
group of commuters had incomes of $80,000 per year, then their wage would be
approximately $40 per hour and their willingness to pay would be approximately
$20 per hour (but highly variable on any given day for any given commuter).
Defining high income is subjective based on the city, but if over half of the
commuters on the corridor had incomes in excess of $80,000 then that could be
considered a high income corridor that had many travelers well-off enough to
afford tolls and willing to pay tolls for travel time savings.

Safety

This factor examines the likelihood that the conversion will adversely affect safety
on the HOV lane. A reduction in safety causes concerns for additional injuries due
to the conversion. Additionally, if there are frequent crashes on the HOT lane then
travelers will not pay to use the lane due to a fear of their own safety and the travel
delays caused by crashes. The issue of safety is again relative to the city and
corridor in question. However, for the scoring in this category, a significant
decrease is a change in crash rate that is significantly lower than the old rate at a
level of confidence of 95%. A slight reduction is a lower rate but it is not
statistically significant.

Environment

This factor includes impact of the HOT lane conversion on both emissions and fuel
use. Due to the high likelihood that the conversion will have minimal impact on
either fuel or emissions, the default weight of this factor is relatively low. The
minimal impact is caused by travelers in the (presumably congested) general-
purpose lanes reducing some fuel use and emissions output by changing to the faster
moving HOT lane, but travelers in HOV modes switching to HOT lane use will
increase the amount of fuel use and emissions output.
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Table A-3. Institutional Factors when Considering HOV Lane to HOT Lane Conversion

Factor Description and/or Question(s) Addressed \E/)Ve;‘%ur::
This factor is concerned with public acceptability of converting an HOV lane to an
. HOT lane or implementing a new HOT lane. The level of acceptability can be
Public . .. . .
Accentance ascertained through focus groups or surveys. Additionally, public perception 6
p research can identify issues that are of importance to the public so that they can be
addressed proactively.
This factor is concerned with the political knowledge of and acceptability for
implementing an HOT lane. The political acceptance should be measured at all
levels (e.g., local, regional and state). Acceptance can be determined through
Political stakeholder interviews, supporting legislation, project champions and media
Acceptance reports. Acceptance of HOT lanes can be demonstrated by the adoption of such 6
p strategies into the long-range plan of an area and by enacting legislation that
allows for such conversions. A conversion of an HOV lane to an HOT lane may
also facilitate other regional goals such as increasing person movement or
increasing auto occupancy.
This factor concerns the disproportionate impact on low-income or minority
. populations that would be affected by an HOT lane. This may be different
Environmental . .
. . depending on whether the project proposes to convert an HOV lane or to
Justice/Title ) . . 6
VI Issues implement an HOT lane where none currently exists. This factor can be measured
by the participation of affected groups in the planning process and through focus
groups Or surveys.
There should be agreement prior to project implementation on the use of revenues
Revenue Use | derived from the project, if any. There may also be federal requirements that 5
stipulate what excess revenues may be used for.
Interagency cooperation will be paramount to the success of an HOT lane. All
agencies will need to support a conversion. Will multiple entities be responsible
Interagency . . .
Cooperation for maintenance and operation of the HOT lane? Operating agreements that are 4
P drafted may be required to stipulate certain provisions such as level-of-service or
bus speeds per federal regulations.
. This factor deals with the media’s portrayal of the project. It may be influenced by
Media . . e .
. an existing project or familiarity with the HOT lane concept. It can be measured 2
Relations L . . o
through editorials, media stories and news clippings.
This factor concerns the mechanisms in place to generate support for an HOT lane
Sustained project and the willingness to continue public outreach after the project is
Public implemented. Project success depends on the promotion of benefits the project )
Education/ provides. Cross-jurisdictional support for project implementation is important to
Information project success. Additionally, continued funding for advertising and outreach is

needed.
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APPENDIX B

SCORING DECISION TREES FOR ALL FACTORS

Facility Considerations

Score
Yes » 5
Design
envelope
satisfies
AASHTO
minimum
requirements <100 ft * > 3
for entire
length? —100 ft — 1000 ft *————» 1
9 Length of !
[ No sections with 1000 ft — 1 mile > 0
unsatisfied L1 mjle to % facility———p -1
requirements: -
> % facility » -3
Entire facility “*—————9» -5
* Sections must be at least 1 mile apart.
** This is a critical issue and upon scoring is noted in the Results.
Figure B-1. Facility Cross Section
Score
Is technology
available to Yes: » 5
satisfies [T collect tolls for R R
L Rigid—| AASHTO this barrier? No > -3
guidance? N =
NU » 'l
e Is technology
satisfies available to Yes » 4
What type of AASHTO [—Yes
barrier is used guidance for collect tolls for No » 3
e : I ) > -
to separate Flexible—p» buffer width this barrier?
lanes in the and inside No > 3
facility? shoulders?
Is technology
Satisfies | _yegp| 2Vaiableto ———Yes——» 3
AASHTO collect tolls for No > 5
guidance for this barrier? '
——Buffer— b tter width > 3
and inside No > 4
shoulders? > 5

Figure B-2. Lane Separation for Toll Collection
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Score

Are primary or
target users
defined?

Yes » 5
Are access points
Yesp| located to serve
primary users?
No » -2
No p O0to-5

Figure B-3. Facility Access Satisfies O-D Requirements
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9%

Score

What

type of
access is

>

provided?

At-
grade
slip

No

Buffer/barrier
opening
length 1300-
1500 feet?

Y

v

Intermediate
ramp?

Yes

No
What is the Weaving A[:LOVJ?\;‘LUE tge%jo
»| Design Year C/E volume less |Yes | MPh ML sp
reduction for
"1 LOSonthe than 400 g o
Freeway? vph? managed lane
weaving?
E/F
No
\4

LOS E/F

See next page for:

See next page for:

- Direct connect ramp

- No designated access (continuous)

Y >

Intermediate
ramp?

Yes Is there a minimum of No — 80% weaving distance—p»
| 750 ft per lane of

weaving distance? [=No — 50% < weaving distance < 80Yp»

No — weaving distance < 50%—p»

Y >

& | IS there a minimum of No - 80% weaving distance—p»
No 7| 700 ft per lane of

weaving distance? [=No — 50% < weaving distance < 80%p

No — weaving distance < 50%—»

Ye >

Yes Is there a minimum of No — 80% weaving distance—p»
600 ft per lane of

weaving distance? [=No — 50% < weaving distance < 80%»

No — weaving distance < 50%—p»

Ye >

»| IS there a minimum of No — 80% weaving distance—p>
No 7| 500 ft per lane of

weaving distance?

—No — 50% < weaving distance < 80%p

No — weaving distance < 50%—p»

Note: Recall that HOT START is intended to assess conversion from an existing or planned HOV lane to an HOT lane. This factor should be considered accordingly.

-4

-5

Figure B-4. Facility Access Design




9t

No
what || A Bufectarr
. g
type of > gfl‘ide length 1300-
access is P 1500 feet?
provided?

v

Yes Is there a minimum of
650 ft per lane of
weaving distance?

Intermediate
ramp?

Y >

No — 80% weaving distance—p»

—Noc — 5C% < weaving distance < 80%p>

No — weaving distance < 50%—

o |Is there a minimum of|

Yes >

Noc — 80% weaving distance—p»

No 7| 600 ft per lane of
weaving distance? [~Nc —50% < weaving distance < 8C%p>
Nc — weaving distance < 50%—p>
Y >
Yes Is there a minimum of} Nc — 80% weaving distance—p»

950 ft per lane of
weaving distance?

N Yes
c
What is the Weaving Ar:':ovr:el\;leu: tSe1dO
Design Year |E/F | volume less |YeS ph VL sp
> > reduction for
LOS on the than 250
Freeway? vph? manage_d lane
. i weaving?
/D
¢ Nc
A

See previous page
for:

LOS C/ID

Intermediate
ramp?

—=No — 50% < weaving distance < 8C%p>

Nc — weaving distance < 50%—p»

Is there a minimum of}
900 ft per lane of
weaving distance?

4

No

Yes >

Nc — 80% weaving distance—p»

—Nc — 50% < weaving distance < 80%p>

Nc - weaving distance < 50%—p>

All "
Il >
Direct connect How much access At least 80% >

Ll P ) X

ramp design guidance as
indicated is satisfied? Two or more guidelines not satisfied >
More than two guidelines not satisfied »
No designated
P> access »
(continuous)

Note: Recall that HOT START is intended to assess conversion from an existing or planned HOV lane to an HOT lane. This factor should be considered accordingly.

Score

&

o

[X)

&

[X)

o

™

Figure B-4. Continued




Ly

What is the
operating
scheme?

A 4

See next page for
Credit or free by
exception
(universal tag)

Pay by )

exception

What enforcement
technique is used?

See next page for
Roving

} YesP
_ Enforcement Yes o How is occupancy Low Supporting Adequate
Stationary»| areas conform P verification s > —YesP! |evel of law
peed technology?
to AASHTO? performed? enforcement?
o ) No No—p
High speed
YesP
Adequate
P| level of law
enforcement?
No—p
YesP>
in Adequate
> tzs:r?;ggyg? —YesP! |evel of law
enforcement?
No No—p
YesP»
Adequate
»| level of law
enforcement?
No—p
— - YesP
o oo | vow [ Supporing | o] Adecime
speed” | technology? level of law
performed? enforcement?
No No—p-
High speed
Yes—
Adequate
P! level of law
enforcement?
No—p
Yes-
- Adequate
» lessr?::))lr;m% —Yesp| level of law
9y enforcement?
No No—p
YesP>
Adequate
P| level of law
enforcement?
No—p

Score

5

Figure B-5.

Ability to Enforce




1%

What is the
operating
scheme?

A 4

See next page for
Credit or free by
exception
(universal tag)

Pay by
exception

What enforcement
technique is used?

See next page for
Roving

Stationary»

Score

- Yes¥ 5
Enforcement Yes o How is occupancy Low Supporting Adequate
areas conform | verification — P o [-Ye? |evel of law
o AASHTO? performed? speed technology?
? [ enforcement?
o : No No—p 1
High speed
Yesp 1
Adequate
P level of law
enforcement?
No— -3
YesP 3
Supportin Adequate
> tecf?r?olog)?’? —Yes® |evel of law
enforcement?
No No— -1
YesPp -1
Adequate
P level of law
enforcement?
No—» -5
How is occupanc Yes» 3
> verificatign y—LOW-P Supporting —Yesp| Lt
speed ™| technology? level of law
performed? enforcement?
No No—» -1
High speed
YesPp -1
Adequate
P level of law
enforcement?
No— -5
Yesp 1
Supporting Adequate
» —Yesp| level of law
technology?
enforcement?
No No— -3
YesP -3
Adequate
P level of law
enforcement?
No—p -5

Figure B-5. Continued




Does sign placement
conform to guidance?

Yes—p

Are target
users defined?

Any special conditions.
signing
features to be

used? Does sign placement

Yes—»| Decision transition is 1-2
miles depending on traffic

Score

————Yes———» 5

No—— -1

Yes—p» 3

conform to guidance?
No—» Decision transition is 1-2

miles depending on traffic

No

A 4

conditions.

No

\ 4
o

Figure B-6. Facility Traffic Control

Yes — Operating policy is very detailed and
technology is in place or programmed.

Score

Is there a
pricing strategy
to be
implemented?

Yes — Portions of the operating policy and
technology are in place.

No — There is no operating policy or lane
management technique does not match
design conditions, or supporting tech. is not in
place or programmed to support reliable
measurement of operating performance.

» 3t0-5

» -5

Figure B-7. Pricing Strategy
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Yes — full spectrum of operational
treatments in place.

Score

» 5
Can )
reasonable |Yes — All but one or two operational
incident treatments in place.
management » 3
be provided to
assure travel
. SARAGR
time reliability? No — There are very limited or no operational
treatments in place.
p 0to-5
Figure B-8. Incident Management
Score
Yes — Adequate maintenance can be
provided along entire facility.
» 5
Is there adequate
maintenance support
to assure quality |Yes — Adequate maintenance support,
service and reversible facilities require routine and
operation, including {scheduled maintenance. > 3
all ITS technology,
flexible barriers,
operating policy and
changes to service? . )
No — Maintenance support is not present.
p 0to-5

Figure B-9. Maintenance
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Performance Considerations

Number of
non-toll-paying
vphpl.*

<1200—p

—1200 to 1400w

>1400—p]

Score
— Yes—p 5
Ye N Positive impact on
LOS on the person movement? N 4
GPLis D, E, or Y >
F? — Yes—p 3
No—4 Positive impact on
' person movement?
No—» 2
— Yes—p 0
Yes—j Positive impact on
LOS on the person movement? N )
GPLis D, E, or o—>
F? — Yes—p -4
No I Positive impact on
: ' person movement?
Too little room N 5
for additional : .
vehicles at
current » -5
occupancy

restrictions*.

* This is a critical issue and upon scoring is noted in the Results.

Figure B-10. HOV Lane Utilization
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Score

No—» 5

——Yes - minor—p» 4

Yes - serious—p -4

Average travel
time savings

—————< 2 min overall———p

No———» 4

—Yes - minor—p» 3
Yes - serious—p -4

No——» 3

——Yes - minor—p 0
Yes - serious— -5

No—» 1

) Negative impact on
Higher ve HOT lane speed?
> 1 min/mile & reliability of
> 5 min overall travel times on
the HOT lane? Negative impact on
No—>  HOT lane speed?
Negative impact on
Higher Yes—  oT lane speed?
> 0.25 min/mile & reliability of
> 2 min overall travel times on
the HOT lane? . Negative impact on
NO—>  HOT lane speed?

—Yes - minor—p -4

Yes - serious— -5

There is not enough travel
time savings to attract

» -5

enough paying vehicles to
an HOT lane*.

* This is a critical issue and upon scoring is noted in the Results.

Figure B-11. Travel Time

Score

Significant net revenues for the
agency and net societal benefits for
the travelers > 5
No real gains by either the agency

Extent of  |or society

benefits: > 0
Substantial loss by both the agency
and travelers > -5

Figure B-12. Benefits
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Score

Yes — interoperable tags—» 5
Other local toll . :
Yes—p facilities? —Yes — tags incompatible—» 3
Many high No » 0
income
travelers? Yes — interoperable tags— 2
Other local toll . .
No—p facilities? —Yes — tags incompatible—» 0
No » -3
Figure B-13. Willingness to Pay Tolls
Score
A significant reduction in crash rate.—» 5
A slight reduction in crash rate—» 3
Expected
change in |———No change in crash rate——p 0

crash rates:

—A high crash rate (regardless of rate).—» -3

Any increase in crash rate. ——p -5

Figure B-14. Safety
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Non-
attainment
area?

Score

Reduction—» 5

Significant
Reduction—»| change in No——» 2
emissions?
Increase—p -4
Reduction—p 4
Significant Significant
Yes—» change in fuel No—»| changein No—» 0
use? emissions?
Increase—p -4
Reduction—» 3
Significant
Increase—¥»| change in No—» -2
emissions?
Increase—p» -5
— Reduction—» 5
Significant
Reduction—p| change in No—» 2
emissions?
Increase—p -3
Reduction—» 3
Significant Significant
No—p| change in fuel No—»| changein No—» O
use? emissions?
Increase—p -3
Reduction—p 2
Significant
Increase—®»| change in No—» -2
emissions?
Increase—p -5

Figure B-15. Environment
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Institutional Considerations

Score

Familiar and accepting—» 5
Public's view
. of tolllpg, ———Unfamiliar————— 3
Familiar and electronic toll
accepting collection and )
video —Not supportive— -3
enforcement:
Public's view Organized opposition*—p -5
of HOV
operations. Familiar and accepting—p 1
Public's view
elg(tttrcc))lllwmcgt'oll Unfamiliar > 1
) . i
Unfamiliar collection and )
video ——Not supportive————p -3
enforcement:

Organized opposition*— -5

* This is a critical issue and upon scoring is noted in the Results.

Figure B-16. Public Acceptance

Score
There is a political champion of the concept that
has sponsored enabling legislation. > 5
There is an interest in concept and officials
recognize that implementing an HOT lane may
help achieve regional or statewide goals. > 3
Level of | official familiar with th
political Local officials are unfamiliar with the concept. > 0
acceptance:
There is no political support for tolling. > -3
There is a concerted effort to convert HOV lane
to a general-purpose lane*.
g purp > 5
* This is a critical issue and upon scoring is noted in the Results.

Figure B-17. Political Acceptance
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Score

Can a mitigation Yes— 3
o th Yes—p plan be
re they developed?
Ye involved in the No—» 0
Are low planning
i process?
incomef No > -5
minority
populations
negatively
affected by
HOT project?
No » 5
Figure B-18. Environmental Justices/Title VI Issues
Score
Yes » 5
Is there
agreement
among
agencies and
public support Yes > 3
for revinue Does revenue
use: use support
N public policy Yes® 0
No—»| determined by
federal requirement?
No—» -5
Figure B-19. Revenue Use
Score
All involved agencies are supportive of the HOT lane concept.
Agencies are actively working toward HOT lane implementation. > 5100
One or more agencies are not involved in the decision-making
Level of and evaluation process.
interagency » -3
cooperation:
One or more agencies actively opposes the HOT lane concept. > 5

Figure B-20. Interagency Cooperation
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Score

Is there media
awareness?

Yes — Articles and editorials support HOT concept————» 5

Yes — Media misrepresents HOT concept————p -3

Yes > 3
Is the media
No—| receptive to
new ideas?

No » 0

Figure B-21. Media Relations

Score
Agencies actively support the idea and have pledged to cooperatively
promote the program.
» 5
Level of public |Agencies have agreed to minimally fund outreach efforts.

education/ » 0
information:

There is no agreement on the role or responsibility for outreach efforts. > 3

Figure B-22. Public Education/Information
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APPENDIX C

STEP-BY-STEP INSTRUCTIONS FOR CREATING AND LOCKING WEIGHT

PROFILES

There are two different ways to take advantage of HOT START’s ability to lock weight profiles
for Austin, DFW, Houston, and San Antonio. Both are demonstrated in this appendix. The first
way involves using Notepad and the second way uses a temporary name to be changed.

Method 1 — Using Notepad

1. Open the default weight file in Notepad. This can be done by locating the “default.wpf”
file in the HOT START folder as shown in Figure C-1. As shown in Figure C-2, the file should
be opened with Notepad by choosing to “Select the program from a list” when told Windows

cannot open this file.

: & HOT START (1.0.9)

: File Edit View Favorites Tools Help

J Bach J |?‘ /':] Search |]_ Folders v

i Address |@ CiiDocuments and Settingsih-wilner\DeskkopiHOT START (1.0.9)

File and Folder Tasks

=i Rename this filz

@ Maove this file

{D Copy this file

&N Publish this file to the Web
(=) E-mail this file

¥ Delete this file

AxInterop, SHDocYw. dil
1.1.0.0

Interop.5] Type: WPF File
1.1,0.0 | Date Modified: 8/30/2005 6:34 PM
Size: 64 bytes

Other Places HOTSTART

[@ Desktop

3 Kaky HOY hda
2| | HDw File

Kaky HOW wpf
WPF File

lE::" My Documents

j Iy Compuker
W) My Netwark Places

Details

1KE

Microsoft, VisualBasic, Compati..,
7.10.3077.0
‘isual Basic Compatibility Runti,.

Readme
Text Document
ZkE

— trial.hda
HD, File
1KE

1 KB

Project 0-45595
32 %32
Iron

stdole.dll
7.0,9486.0

trial, wpf
WPF File
1KE

Figure C-1. Locating Default Weight Profile
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File:  default.wpf

To open this file, Windows needs to know what program created it, Windows
can go online to look it up automatically, or vou can manually select From a lisk of
programs on your compuker,

‘What do you want to do?

(0 Use: the Web service to find the appropriate program
(%) Select the program fram a list

I ol 8 l[ Cancel ]

MY The SAS System For Windows
e Windows Media Playver
- ] Windows cannak open this File: d Windows Picture and Fax Viewer

Open With

Programs

honse the program you want ko use ta open this File;

File:  default.wpf

E Microsoft(C) Register Server ~

3 Motepad
Y Paint

f@= Roxio EasyCDCreator

| A wordrad

EA

Tvpe a description that you want to use For this kind of file:

Always use the selected program to open this kind of file

Browse...

If the program you want is nat in the lisk or on your computer, wou can look
for the appropriste program on the Wb,

[ K l [ Cancel

Figure C-2. Opening Default.wpf with Notepad

2. Change default weights. The default weighting profile appears as shown in Figure C-3 once
the file is opened in Notepad. Notice that the factors are not listed next to the weights. It is
strongly suggested that the user refers to Figure 3-4 to be reminded of the factors, their order,
and the original default weights. The user can now change the weights as desired but must

ensure they still equal 100!

File Edit Format

I default - Notepad

YWiew

B=(E3

Help

[ N RN, W e e ) R R R SN T W s I S P O N, N T Wa e

Figure C-3. Notepad View of Default Weights

60



3. Save new weights to specific profile. Once the default weights have been changed, they can
be saved with the new profile name to be locked — Austin, DFW, Houston, or San Antonio — by
going to “File” and then selecting “Save As” and typing the corresponding name. Make sure to
place the profile in the appropriate folder and to type “.wpf” after the file name. Figure C-4
shows the new weights saved as the Austin profile in the Notepad, and Figure C-5 shows the new
Austin weight profile in the HOT START directory.

B Austin - Notepad |Z||E"z|
File Edit Format Wiew Help

PrREawmdddmkNEwWo G m b W~ o Bon oo

Figure C-4. New Austin Weight Profile

& HOT START (1.0.9)

. File Edit Wiew Favarites Tools  Help

(€ \_’) Lﬁ ;] Search || Folders v

: Address |@ C\Docurments and Settingsih-wilnerDeskkopiHOT START (1.0.9) v | Go

Al L HOT START 5 Interop. SHOoC Y. dil ~
File and Folder Tasks & L 1.1.0.0

mil Rename this file Faky HOW Katy HOY.hda
. Ao [ WPF File HD& File
[y Mave this file e i
Copy this file
€3 Publish this File ko the Microsoft, VisualBasic. Compati. ., Project 0-4598

Web 7.10,3077.0 32 % 32
ﬁj E-mail this file Visual Basic Compatibilicy Funki, .. Icon
¥ Delete this file Readme o B ol

' stdale.
;ixé Document 'ﬁ 7.0, 04660

Other Places

trial.hda
HD4 File
1KB

krial
WPF File
1KE

(& Desktop

5ty Documents L
i My Computer
&J My Hetwork Places

Austin
Text Documenk
1KBE

[ ] f @#@E

<

Figure C-5. New Austin Weight Profile in HOT START Directory
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4. The new profile can be loaded. Once located in the directory, the new weighting profile is
ready for use as described in Chapter 3 of this Guidebook. Figure C-6 shows the loaded Austin
weight profile just created in Steps 1-3. Note how the scores are lightened because they are
locked and cannot be adjusted.

£ HOV to HOT - Facility Information
File ‘weights Help

General Facility Ferformance l Institutional Weight Summary Fesults l
Analysis Loaded:
WEi::‘IS Loaded:  ©\Documents and Settingsih-sinerDesktopsHOT START [ S -8
Click descriptions below for further quidance Score  Weight ?
Facility Cross Section: [ [ & r
Lane Separationfor Toll Collection: | e | i
Facility Access Satisfies O-D Requirements: | e |im
Facility Access Design: l— l— |
Ability to Enforce: [ .
Facility Traffic Control: I~ =
Pricing Strateqy: e
Incident Management: l— l— )|
Maintenance: B~ =

Ifthere is uncertainty about a factor's score or weight. it can be marked as unsure (check box to the right of Weight). In addition,
the worst case scenario should be assumed until more information is gathered fo decide otherwise.

= Texas
¢ i
/‘ ﬁgfg&ﬂaﬂon Previous Page | MNext Page | Exit

Facility Meter

Figure C-6. Loaded Austin Weight Profile

Method 2 — Changing a Temporary Name
1. Adjust the weights as preferred as shown in Figure 3-5.
2. Save new weight profile. The revised weight profile can be saved by going to “Weights”

and then “Save Profile.” Select the correct directory and a temporary name as shown in Figure
C-7.
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Save Weighting Profile As...

ty Recent
Documents

E

Deskiop

=

a7}

My Documents

by Cormputer

.

iy Wetwark,
Places

Save ir: |@ HOT START 1.0.9]

[

& ef E3-

(Cydat

() Icons
[CIFDF
[C)Pics

Lﬂ Austin
m default
[#] katy How

Lﬂ trial

File: name:

Save as type:

|Temp1

wieight File [%.wpf]

[
[

Save |
Cancel

Figure C-7. Saving New Weight Profile

3. Find new weight profile in Windows Explorer. Locate and select the new profile in
Windows Explorer. Right mouse-click the file to rename it Austin, DFW, Houston, or San
Antonio as shown in Figure C-8. In this example, the “Temp1” name was replaced with “San
Antonio.”

&% HOT START (1.0.9)

i File Edit View Favortes Tools Help
\_/". Bac} &J I? /'..j Search IlL Folders v
ress |2 C:\Documents and Sel ings\h-wilnerDeskbop .0, ]
address |23 C:\Dy ts and Settingsih-wilner\DeskiapiHOT START (1.0.9) bl = K<
A HOT START ﬁntlernog.SHDoch.dll ~
File and Folder Tasks e
Iqﬂ Rename this file kaky HOW Katy HOY hda
= SR WPF File HDA File:
_t_@ Mavve this File 3‘ L KB 1 KB
[ Copy this fils _
@ Publish this file ko the I3 2 Microsoft. WisualBasic. Compati. .. Project 0-4595
Web ‘5 7.10.3077.0 32 %3
CJ E-mail this file . ‘Wisual Basic Compatibilicy Runti, .. Tcon
Delete this file r’__
x _.E' ?ee:tdg;ument ;tccllo‘lae“.;lg 0
= ZkEB o :
Other Places
[:l krial trial. hda
i 3 WPF File HDA File
(3 Deslip 1KB 1KB
(£} My Documents =
g My Computer G
':J My Mebwork Places 3‘ =
e e

Figure C-8. Renaming Weight Profile
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4. The new profile can be loaded. Once renamed in the directory, the new weighting profile is
ready for use as described in Chapter 3 of this Guidebook. Figure C-9 shows the loaded San
Antonio weight profile just created in Steps 1-3. Note how the scores are lightened because they
are locked and cannot be adjusted.

£ HOV to HOT - Facility Information EJ|E|E|
File ‘Weights Help

General Facility Ferformance l Institutional Yeight Summany Results l
Analysis Loaded:
; o Overall Score: -8
Weights Loaded: C'\Documents and Settings\h-wilner\DesktoptHOT START (1.0.Q45 an Antanio.wpf

Score

[T Ts
[ [&
I
I I
.
| el 5
| & 7
[ o 3
[ 2

£
o
wn
=3

-3

Click descriptions below for further quidance

-

Facility Cross Section:

-

Lane Separation for Toll Collection:

1

Facility Access Satisfies 0-D Requirements

Facility Access Design:
Ability to Enforce:
Facility Traffic Control:

Pricing Strateqgy:

Incident Management: r

Maintenance: r

lfthere is uncertainty about a factor's score or weight, it can be marked as unsure (l::heck box 1o the right of Weight). In addition,
the worst case scenario should be assumed until more information is gathered to decide oth

—%’exa
R PreviousPage | NeaPage | Ext

Facility Meter

b

i

Figure C-9. Loaded San Antonio Weight Profile
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APPENDIX D
INTERACTIONS OF FACILITY AND PERFORMANCE FACTORS

After the identification of the final list of the most critical performance, facility and
institutional factors, it was necessary to investigate any possible interactions between these
factors. These interactions affect scoring. For example, a poor (narrow) facility cross section
would have a negative impact not only on the cross section factor, but on several performance
factors as well. The narrow cross section could reduce the vehicle capacity of the lane, thereby
reducing HOT lane utilization. It could also increase the crash rate, decrease average travel
speeds, and decrease a traveler’s willingness to pay to use the lane. After examining the factors
from each area, it was determined that those with the most impact were between the facility
characteristics and performance measures. Although both can certainly have some interaction
with institutional factors, those interactions would be much smaller in magnitude and would
make the analysis unnecessarily complex without significantly impacting the outcome.
Therefore, the remainder of this section, and the software itself, focuses on the interactions
between performance and facility factors.

There can be an argument made that almost any of the important facility features listed in
Table D-1 can, in some way, impact any of the performance measures in that table. It is the goal
of this research, and the accompanying software program, to focus on those interactions that will
make a material impact on the decision whether or not to convert an HOV lane to an HOT lane.
To identify these interactions, researchers first identified facility and performance measures with
interactions that were ranked from (1) strong, (2) moderate, and (3) weak, but still of significance
(see Table D-1). Second, researchers examined each of these interactions as discussed in Table
D-2. Finally, researchers adjusted the software package such that these interactions were
accounted for in the final HOV to HOT rating as shown in Table D-3.

These strong, moderate and weak interactions are accounted for in the software by first
obtaining the score for the relevant facility characteristic (for example, cross section) from the
user. If the score on the characteristic is less than ideal then some adjustment of the related
performance factor (for example, lane utilization) is required as the default performance factor
values assume an ideal facility. The software will automatically update the performance factor
to reflect this sub-optimal facility characteristic by subtracting the appropriate number of points
from the value of the performance factor (from the 5 to -5 scale). These points vary by
interaction type and strength of the interaction but are typically around 1 to 2 points. The exact
number of points deducted for sub-optimal facility specifications are shown in Table D-3.
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Table D-1. Interaction of Factors Impacting the Conversion of an HOV Lane to an HOT

Lane

Interaction Level

Performance Factor

Facility Factor

Cross Section

Lane Separation

HOV Lane
Utilization

Facility Access for
HOT O-D

Facility Access Design

Ability to Enforce

Facility Traffic Control

Pricing Strategy

Travel
Time

Incident Management

Maintenance

Willingness to
Pay Tolls

Environment

Benefits

Anytime
any of

the first
five

performance
factors

are
impacted

then the
benefits

of the HOT

lane are
impacted.

Legend:

Strong Interaction
Moderate Interaction

Weak, but Significant, Interaction

Secondary Interaction

66




Table D-2. Discussion of Significant Interactions between Factors

. Performance . . .
Facility Factor Interaction Discussion
Factor
HOV Lane As the cross section narrows, the volume of vehicles accommodated on the
Utilization lane at free-flow speeds decreases.

Cross Section

Travel Time

As the cross section narrows, the free-flow speed drops, decreasing the travel
time benefits of the HOV lane.

Willingness to | With very narrow lanes travelers may not feel comfortable and safe in the
Pay Tolls lanes, decreasing their willingness to pay for travel in those lanes.
Both actual and perceived safety may decrease as lane widths decrease.
Increased crashes will also adversely impact travel times. Additionally, if
Safety insufficient room exists to move stalled or crashed vehicles out of the way on a

barrier-separated lane then travel times could be much worse than on the
general-purpose lanes.

Lane Separation

Travel Time

If a significant blockage occurs in a barrier-separated facility (frequently), then
travel times on the HOV lane will deteriorate significantly.

Limited research suggests barrier-separated lanes to be safer than lanes

Safety separated by a buffer or a flexible barrier.
Facility Access | HOV Lane If the access points for toll paying drivers are congested or located long
for HOT Lane Utilization distances from their preferred entry point, then the travel time savings
Origins and Willingness to | decreases along with the number of non-paying travelers at those access points.
Destinations Pay Tolls
Travel Time Poor access/egress points can add travel time and driver frustration to the HOV
Facility Access | Willingness to | lane option, thus reducing the number of toll paying users and their willingness
Design Pay Tolls to pay for the lane.
Safety Poor access/egress points can reduce perceived/actual safety.
Ability to Willingness to | Some potential paying customers may choose to be violators instead if they
Enforce Pay Tolls perceive/recognize lax enforcement.
Facility Traffic | Willingness to | Adequate pricing/occupancy requirement information must be available prior
Control Pay Tolls to many travelers electing to pay for HOV lane use.
HOV Lane The pricing strategy clearly has a major impact on both the utilization of the
Pricing Strategy | Utilization lane and the traveler’s willingness to pay the toll. The software provides
Willingness to | guidance on the preferred pricing strategy for different lane options and
Pay Tolls assumes the HOV lane operator selects an appropriate strategy.
Incident An aggressive incident management strategy that rapidly clears incidents from
All .
Management the HOV lane can improve all performance aspects.
. If there is debris in the lane on a regular basis or there are issues with reversing
Maintenance All

a reversible lane then this will impact all aspects of HOT lane performance.
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Table D-3. Interaction Adjustments to Performance Scores

Performance Factor
HOV Lane . Willingness to .
Utilization Travel Time Pay Toll Safety Environment
Facility Factor FS 1A FS 1A FS 1A FS 1A FS 1A
. . 3,4 -1 -5 -1 -5 -1 -3,-4 -1
Facility Cross Section s 5 s 5
Lane Se;paraﬂon for Toll Br' 1 No Br 5
Collection
Facility Access Satisfies -1to-3 -1
O-D Requirements -4,-5 )
Facility Access Design = -1 - -1 _3_’5_4 :;
o -1to-3 -1 -4,-5 -1
Ability to Enforce 4.5 5
o -1to-3 -1
Facility Traffic Control 4.5 )
Pricing Strategy - -1 _3_’5_4 :;
Incident Management -4,-5 -1 -4,-5 -1 -4,-5 -1 -4,-5 -1
Maintenance 4,-5 -1 -4,-5 -1 -4,-5 -1 -4,-5 -1
Possible Deduction: -3 -5 -12 -9 -2
Deduction Cap: -3 -2 -5 -6 -2
Minimum Score Cap: -5 -5 -5 -5° -5

FS = Facility Score. IA = Interaction Adjustment. Br. = Barrier separated.

YFacility Cross Section score must also be -3 to -5.

?Even though the minimum score allowed is -5, the HOT START software will track the theoretical adjusted score,
and if this falls below -5, the factor will be flagged and noted in the results.

As shown in Table D-3, the interaction adjustments often follow a standard deduction
method. For weak to medium interactions, very poor facility scores will usually result in a
performance factor score reduction of -1. For moderate to strong interactions, poor facility
scores will usually result in a performance factor score reduction of -1, and a very poor facility
score will usually result in a performance factor score reduction of -2.

Based on the research team’s knowledge of how these factors interact, some of the
interactions are slightly different from this standard. The primary differences are with the HOV
Lane Utilization performance factor. This factor focuses on non-toll-paying vehicles and the
capacity available in the lane for toll-paying vehicles. Many of the facility factors greatly impact
the number of toll-paying customers, but their impact is considerably less on non-toll-paying
vehicles. Therefore, some of these interactions do not result in a reduction in score.

In addition, when combining all of the potential negative impacts, it could be possible to
have an extremely large deduction to the performance score. However, many of these
deductions would not have a cumulative impact equal to the sum of the interaction adjustments.
Rather, the impacts would combine to have an impact smaller than their sum would indicate.
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Therefore, a deduction cap is set, and total performance scores may not be reduced by more than
this deduction cap. Finally, no performance score can drop below the prescribed minimum of -5.
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