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ABSTRACT

In 2007, the Virginia General Assembly passed latie calling for Access
Management, the regulation of entrances and irdgoses along highway corridors in
Virginia. Some property owners may oppose accessagement. Therefore,
performance measures are needed to assess winetlaEcess management program is
achieving its intended results. An important siedeveloping performance measures is
to reach out to stakeholders. Th&én be both time consuming and expensive. Thdystu
(1) shows the effect of stakeholder involvementtendevelopment of performance
measures, (2) evaluates the challenges associ#tethwolving stakeholders, and (3)

makes recommendations for stakeholder involvenretita future.

Two groups of stakeholders were involved: (1) tegde who will be using the measures
and (2) the people who will be implementing the sugas. A survey was conducted of
transportation professionals in Virginia to repraggeople who will be using the
measures. A steering committee of VDOT officialsvappointed to represent people

who will be implementing the measures.

Involving these stakeholders affected the recommeépeérformance measures in the
following ways: (1) Measures must be easy to ap@)yThe final forms of the measures
were tailored to VDOT. (3) Multiple measures wased rather than a single aggregate

measure. (4) A target of improvement over time s&tdor all measures. (5) Safety was



found to be important to measure. (6) Measuresldhnvolve a tangible result. (7) The

uniform application of access management standalidgportant to measure.

There are numerous challenges associated withvimgpstakeholders. If not properly
handled, this task can become very time consumBame challenges are: (1) Thorough
work must be conducted before, during, and aftadaoting a survey. (2) Selection of
criteria to evaluate performance measures requripeg from stakeholders. (3)
Interaction with stakeholders requires preparagiod follow-up. (4) When tailoring

measures to a specific user, ability to comparetmnal standards should be retained.

The following recommendations are made: (1) Whefop@ance measures are
developed, involve the people who will be using amglementing them. (2) Adequately

prepare for all interaction with stakeholders.
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CHAPTER 1: INTRODUCTION

1.1 Background

Introduction

In 2007, the Virginia General Assembly passed latien calling for the creation of
access management regulations for Virginia’'s ndtwdistate highways (Virginia
Department of Transportation, 2008a). Access mamagt involves the coordination

and regulation of entrances and intersections aamghway corridor. It limits the
number of locations where vehicles can enter, exitross the highway and includes
techniques such as spacing intersections at atdedistances, consolidating multiple
driveways, opening existing medians only where s&agy/, controlling the number of
traffic signals, providing auxiliary lanes for tumg vehicles, and assuring an integrated
street network that supports the corridor. The@ppate use of access management can
improve the safety and traffic operations of a g corridor (Gluck, Levinson, and

Stover, 1999).

Reason for Access Management Performance Measures

Some property owners may oppose access manageutearitamncern that restricting

access may adversely impact business activitiepaoperty values (Luedtke and Plazak,

2004). Research has shown that access managesmemie both positive and negative



effects on the businesses along a highway (Gluekinson, and Stover, 1999; Plazak
and Preston, 2005). Since access management ntaytveversial, the Virginia
Department of Transportation must have clear measuifrthe effect of the program.
Performance measures provide a method of “monggrmogress toward a result or goal”
(Cambridge Systematice, 2006, p. iii). A resegnaject was conducted by the Virginia
Transportation Research Council, and performanasures were recommended for
Virginia’s access management program. The res@ilfsat project can be found in
Access Management Performance Measures for VirgkRractical Approach for

Public AccountabilitConnelly, Hoel, and Miller, 2009).

Challenges of Developing Performance Measures

The development of performance measures involuasgeneral steps: (1) reach out to
stakeholders, (2) identify potential measuresg{@luate and refine measures, and (4)
successfully use measures. The first stegch out to stakeholdecsn be both time
consuming and expensive. However, it is importartailor performance measures to
the people who will be using and implementing th{®ye, 2002). Using the
development of performance measures for Virgirg@sess management program as an
example, this study (1) shows the effect of stalddranvolvement on the development
of performance measures, (2) evaluates the chakeagsociated with involving

stakeholders, and (3) makes recommendations feetstéder involvement in the future.



1.2 ACCESSMANAGEMENT PRINCIPLES

According to theAccess Management Manya@ransportation Research Board, 2003), an
access management program involves “the systewcwiicol of the location, spacing,
design, and operation of driveways, median openingsrchanges, and street
connections to a roadway” (p. 3). Access managebegins with administrative actions
by a regulatory agency which results in entrancesrbadway being built according to a
set of established standards. VDOT was permitetbtthis in 2007 when the Virginia
General assembly passed legislation allowing VD@dldvelop and implement access
management regulations for its network of highw@sisginia Department of
Transportation, 2008a). By using these designdsials, highway safety and mobility

should improve.

How Access Management Affects Roadway Design

Access management requires highways to be desigied seven objectives: (1) reduce
conflict points, (2) provide adequate distance leetwtraffic signals, (3) provide
adequate distance between unsignalized access p@intise medians and two-way-left-
turn lanes, (5) use dedicated turn lanes, (6)iceéstredian openings to appropriate
locations, and (7) use frontage roads and suppgostieets (Gluck, Levinson, and Stover,

1999; Transportation Research Board, 2003).



Conflict points occur when the paths of two velsateerge, diverge, cross, or weave.
These locations have the potential for a colligibransportation Research Board, 2003).
Figure 1.2.1 shows an intersection with an islaudricting left turns. Since left turn
movements involve considerably more conflict pothin right turns, this design feature

greatly reduces the number of conflict points.

Figure 1.2.1: Intersection with turning movements estricted. The island at this driveway restricts
left turns, thus reducing the number of conflict pants. Intersection with westbound Route 3, across
from intersection with Route 1101 (Sheraton Hills Dive), Spotsylvania County. Photograph by

author.

The spacing of signalized and unsignalized int¢ises and driveways affects both the
safety and traffic operations of a roadway. Ihsilg are not spaced at an adequate
distance along a corridor, it becomes difficult fiaffic to progress through multiple

signals at an acceptable speed (see Figure 112 @jveways are spaces too closely,



vehicle conflict and friction will increase, makintgdifficult for the motorist to anticipate
and recover from turning maneuvers (see Figur&)L.2Vithout adequate spacing
between intersections, it becomes difficult to pdevturning lanes. Increasing the
density of signals or access points along a cartids been shown to increase the crash

rate. (Gluck, Levinson, and Stover, 1999).

55 . — 60 Second

\ Cycle Length
SO A W N — — 100 Second
a5l NN Cycle Length

Speed (miles per hour)

Signals per Mile
Figure 1.2.2: Relationship between signal spacirand peak hour speed.
Drawn from data in NCHRP Report 420 (Gluck, Levinson, and Stover, 1999, p. 24)



igure 1.2.3: Numerous closely spaced driveway§ ae a confusing situation for drivers. Eastbound
Route 3, looking at intersection with Routes 707 ah1112 (Chewing Lane and Rutherford Drive),

Spotsylvania County. Photograph by author.

Since a large number of crashes involve left tigmmovements, it is important to
regulate and assist these maneuvers (Transporiésearch Board, 2003). Medians
and two-way-left-turn lanes (TWLTLS) separate oppgslows of traffic, and medians
can be used to restrict left turns to only safations (Gluck, Levinson, and Stover,
1999). Dedicated left turn lanes make highway apens safer by (1) removing left
turning vehicles from the through traffic and (Bpaing drivers to see oncoming traffic
because their vehicle is offset from opposingtl@fting vehicles (Gluck, Levinson, and
Stover, 1999). Median openings should be congtduohly at appropriate locations, and
constructed to appropriate design standards. @tienois to channelize traffic in median

openings and restrict certain movements (Levinsbal., 2005).



A supporting street network is essential for areasananagement program to work
(Transportation Research Board, 2003). Trips afienate length and circulation
between neighboring properties should be made apomairterial and collector roadways,
while the principal arterial roadways are reserfic@donger distance travel (AASHTO,
2004). Figure 1.2.4 shows a location where adsetgeen two adjacent parking lots is

restricted. Similar to constructing a supportitrgat network, access between adjacent

parking lots helps keep local traffic off arteniahdways.

Figure 1.2.4: Restricted access between two parkidgts. The concrete barrier in this photograph

blocks access between the parking lots. This fos@ehicles back onto the main roadway to travel
between the properties. Southern side of Route Boking towards signal at intersection with Route
694 (Heatherstone Drive), Spotsylvania County. Phagraph by author.



Administrative Procedures Needed for Successful Aess Management

Two general administrative procedures are nece$sagysuccessful access management
program. These administrative objectives arec@bperation between government

agencies at different levels and (2) planning tdurfe growth.

Cooperation allows various agencies to use thdividual powers to a mutual benefit
(Williams, 2004), and it increases the chance ¢batlusions will be accepted by all
parties (Urban Land Institute, 1994). Proper piagts needed because poorly managed
access develops slowly as a highway corridor ik bpi Planning can include using
functional classification for roadways, taking anentory of current driveways,
identifying where future access should be grarded,encouraging local governments to

support access management (Plazak, et al., 2004).

Results of a Successful Access Management Program

If an access management program is successfulijar outcomes are: (1) improved
mobility and (2) improved highway safety (Transptidn Research Board, 2003). By
improving mobility, the need for new highways mayreduced, since poor access
management can cause the capacity of an existygvialy to diminish to the level that a
new highway must be built (Plazak, et al., 2004)so, by improving mobility, access
management allows a highway to operate more eftigi¢han otherwise. For example,

a four lane highway with well managed access canramodate as much traffic as a six



lane highway with poorly managed access (Transpont&esearch Board, 2003).
Secondary outcomes of improved mobility may inclademproved economy, reduced

fuel consumption, and decreased emissions (Tratadjwor Research Board, 2003).

1.3REASONS FORACCESSM ANAGEMENT PERFORMANCE M EASURES IN VIRGINIA

By definition, access management regulates théyabflcommercial property owners to
develop their land. Often, property owners belithat any limitation of access will
result in a decrease in the viability of the propeais a commercial parcel (Luedtke and
Plazak, 2004). While research has shown that acnasagement can have a positive
effect on businesses along a corridor (Plazak aestéh, 2005), businesses which rely
on pass by traffic may be harmed by access manageeahiniques (Gluck, Levinson,
and Stover, 1999). Since the Virginia General Agsg retains the authority to
continue, alter, or stop the access managementgmogt is important to be able to
clearly evaluate whether the perceived and actdlation of property rights is justified.
Thus, the Virginia Department of Transportation (@D Transportation Planning
Research Advisory Committee (TPRAC) indicated #watess management performance
measures should be identified (TPRAC, 2007). Simcaccess management
performance measures were readily available, aisgegommittee was established to
oversee the development of access managementiparfoe measures for Virginia’'s

access management program.
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According to Sinha and Labi (2007, p. 21), “Perfarmoe measures represent, in
guantitative or qualitative terms, the extent taclkira specific function is executed.”
Ideally, performance measures should directly nresthe extent to which the access
management program goals are achieved. When g@atfficult to measure, surrogate
measures of intermediate actions can be usedsétaetions have been shown to achieve
the goals (Wye, 2002). Performance measures fginfa’s access management
program will allow VDOT leadership to evaluate amgbrove the program, make the

program transparent, and effectively communicageréisults of the program.

1.4BACKGROUND OF PERFORMANCE MEASURE DEVELOPMENT

The literature regarding performance measures aaswed to establish a methodology
for their development. Four general areas areided in performance measure
development. The actions in these areas shoulddsated, and performance measures
should be reevaluated to ensure they are stilltiomiog as intended (Keel, O'Brien, and
Morrissey, 2006). The four general areas are:

* Outreach and communication.

* Measure identification.

» Evaluation and refinement.

» Successful use of performance measures.
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Outreach and Communication

Proper communication of a performance measure bagih the identification of
stakeholders who will be implementing and usingrtieasure. The audience of a
performance measure should be identified, and ¢énf@pnance measure should be
tailored to that specific audience (Wye, 2002)ak8holder involvement includes two
key groups. First, stakeholders who will be ugimgmeasure should be consulted to
ensure that the measures selected have both tyadidd relevance” (Keel, O’'Brien and
Morrissey, 2006, p. 13). Second, the people whHibbeitabulating the measures should
be consulted to ensure the feasibility of their lenpentation (Cambridge Systematics,
Inc., 2006). Based on communication with the dtalders, there should be a clear

understanding of the criteria for a successfulgrerthnce measure.

There are many criteria which can be used to asspesential performance measure.
Cambridge Systematics Inc. (2006) notes, “Seleatrdaria should reflect the intended
purpose, use, and audience for the performanceumre®gp. 14). Not all criteria are

applicable to all measures. As an example, tvie tcriteria are given in Table 1.4.1.

Table 1.4.1: Criteria to evaluate performance meages from two sources.
NCHRP Report 551: Performance Measures | Urban Transportation Planning: Second
and Targetsfor Transportation Asset Edition (Meyer and Miller 2001, pp. 226-
Management (Cambridge Systematics, Inc.,| 227)

2006, pp. 15-16)

Feasible Measurability
Policy Sensitive Pertinence
Supports Long-Term Strategic View Clarity
Useful for Decision Support Sensitivity

Useful Across the Organization and Beyond Apprdprizevel of Detail
Insensitivity to Exogenous Factors
Comprehensiveness
Discrimination Between Influences
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The third component of outreach and communicatggarding performance measures is
that once measures are identified and defined arzomtation strategy should be
developed for the intended audience. Graphicsldhimiused to make the measures
easily understood by their users. When measuesdisseminated, it should be done in a
timely fashion, and the information must be acai(@ambridge Systematics, Inc.,

2006).

Measure ldentification

New performance measures may be needed for thesens: (1) a lack of “coverage,”

(2) a lack of “use,” or (3) improper “alignment” ébridge Systematics, Inc., 2006, p.
13). If there is a lack of coverage, there israpartant goal or objective not assessed by
the existing measures. A lack of use indicatesxasting measure is not being used to
allocate resources. Improper alignment occurs wheasures cannot be used across
various subdivisions of the same general progreor.example, to evaluate students in
two different classes, class rank may be a be#dopnance measure than average

grades since different exams and assignments magedikin each class.

Once areas where new measures are needed havieddretdired, candidate performance
measures should be identified. Keel, O’Brien, Btadrissey (2006) give four questions
which help identify performance measures (p. 14):

* What are the most direct effects of each strategthe agency’s “customers”?
* What information does management need to track mewetoward key goals and
objectives?
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* What performance measures best reflect the expeadibf the agency’s budget?
» Do these performance measures clearly relate tagaecy’s mission, goals,
objectives, and strategies?

Early in the process of developing performancesuess, it is not necessary to
determine a specific definition and data collecfiten for each measure, but rather to
recognize potential measures and begin to evalbatestrengths and weaknesses

(Cambridge Systematics, Inc., 2006).

Evaluation and Refinement

When new performance measures are proposed, thetyomevaluated and refined to
ensure that they (1) meet the established critét)agre tailored to the people using them,
and (3) are have a feasible implementation stratégyshown in Figure 1.4.1, a table
can be made to evaluate whether each candidataireeasets, partially meets, or does

not meet each criterion (Cambridge Systematics, RG96).

s,
0,
)
sy,
0,
n
g

ch ‘

g
$
’g
$
O

Candidate
Measure 1
Candidate
Measure 2
Candidate
Measure 3
Candidate
Measure 4
Candidate
Measure 5

[ ]
2

. O ' @‘ C”’@r/o,,J
OO0\

[ )
O

Symbol Meaning

Meets Criterion

Partially meets Critierion

Does not meet Criterion

o

Criterion not applicable

Figure 1.4.1: Method of organizing and evaluating @ndidate measures.
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Once measures have been screened against thesbstdlukriteria, the measures selected
for use must be precisely defined and tailoredhéopeople using them. The definition
of a performance measure should include the folhlgn{1) a short definition and
explanation of the measure, (2) an explanatioh@importance of the measure, (3) a
specific definition of the calculation proceduradg4) an explanation of any limitations
of the measure (Keel O’Brian and Morrissey, 2006ambridge Systematics Inc. (2006)
makes the following suggestions about how to apitgly measure a specific function:

* Project level measures require more detail thandmrand network level
measures.

» Rates and ratios make measures easier to comghpiaimto perspective.

* When a performance measure is difficult to commateica threshold value can
be established and the measure can become thenfagre®f the system meeting
that threshold.

* Measures should reflect the scope of the program.

» Measures of “agency activity or ‘output” can prdeivalues quickly whereas

measures of end goals require more time to assegeeps (p. 24).

Finally, each measure needs a clear descriptiovhefe the data comes from and how to
collect it (Keel, O'Brien and Morrissey, 2006). thfere are any issues with data quality
or the data collection process, then they shoulddazessed at this time. The following

issues should be noted (Cambridge Sysetmatics,2006):
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» One “official” data source should be identifiedntiltiple sources are available
(p. 27).

* Values of constants (such as the optimal free 8peed).

» Changes which may make tracking of the measuretoverdifficult.

* Recommended improvements to the data collectiocepiare.

Successful Use of Performance Measures

Once a performance measure has been implemergpd,must be taken to ensure it is
used by the stakeholders. The data accuracy dndatson methodology must give the
measure credibility (Cambridge Systematics, In@Q6). Engineers like to be able to
“drill down into the lowest levels of the data” @&ivac and Petty, 2007, p. 40). If users
cannot understand where the data were obtaineti@mdhe measures were tabulated,
they are less likely to use the measures to magigidas. Any factors which affect the
value of a performance measure should be notedemodded, and a system should be
established for recording historical values of Hgrenance measure to use for

identification of trends (Cambridge Systematics, ,12006).

A final component of the successful use of a pertorce measure is the development of
forecasts and targets. Targets make it possilpesttict what resources will be needed
to achieve that target and can be used for reequgestiallocating funding (Cambridge

Systematics, Inc., 2006). Targets for a perforraasiould realistically reflect the



16

constraints the program is under. Some point®msider when setting performance

measure targets are (Cambridge Systematics, 10@6)2

The level achieved by other agencies or a natistaaidard can be used as a
target.

» Surveys and customer input can be used to estaudptable thresholds.

* The costs and benefits of achieving a target shioaildstimated, and the target
should be set with these in mind. (For exampletscomgy increase substantially
to meet a target value of 100% rather than 95% @19 may be a better target).

» If the target is 100% achievement of a minimum déad, the standard should be
defined such that this is feasible.

While targets can be helpful tradeoffs do exist aittl limited resources available all
targets cannot be met. Sometimes achievementeofanget may take resources away
from another area. Thus, forecasts should be dpedlto understand how alternative
allocations of resources will affect the achievetredrvarious performance measures

(Cambridge Systematics, Inc., 2006).

1.5PURPOSE AND SCOPE

One of the four major areas of performance meadevelopment is outreach and
communication. This task can be time consumingexpensive, and therefore it is
important to properly decide upon how to involvekstholders. The purpose of this
study is to: (1) show the effect of stakeholdenirement on the development of

performance measures for Virginia's access managepnegram, (2) evaluate the
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challenges associated with involving stakeholdams, (3) make recommendations for

stakeholder involvement in the future.

The scope of this study is limited to an evaluatbthe stakeholder involvement when

performance measures were developed for Virgirdatess management program.

1.6 METHODOLOGY OF RESEARCH STUDY

The project to identify performance measures fogiiia’'s access management program
was used as a case study for this research effbw.results of that project are detailed in
the Virginia Transportation Research Council repatess Management Performance
Measures for Virginia: A Practical Approach for HitbAccountability(Connelly, Hoel,
and Miller, 2009). That project involved five kas (1) review appropriate literature, (2)
develop a catalog of potential access managemeiorpance measures, (3) survey
expected users of these measures, (4) select pngrpisrformance measures as
candidates for testing in a typical corridor witMBOT’s highway network, and (5)
recommend measures based on the results of s#epdhis study examines process
used to conduct each of these tasks and the red@esch task. It is organized as
follows:

1. Literature review (Section 2.2).

2. Survey of transportation professionals (Section.2.3

3. Establishment of candidate performance measuresi¢S8e.4).

4. Test application of candidate measures (Section 2.5
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5. Establish criteria and evaluate measures usingtboi®ria (Section 2.7)

6. Present measures to VDOT steering committee aimerefeasures (Section 2.7).

Stakeholder involvement resulted in a differentadgierformance measures being
recommended than if they had been developed witheatving stakeholders. The
effects of stakeholder involvement are discussegkiction 3.2. While involving
stakeholders has produced a more useful set ofm@emded performance measures, it

does present some challenges. These are disdnsSedtion 3.3.



19

CHAPTER 2: OVERVIEW OF METHODOLOGY USED TO IDENTIFY

PERFORMANCE MEASURES FOR VDOT

2.1INTRODUCTION

The process of finding performance measures faginia's access management program
can be broken into six steps: (1) conduct a litesateview, (2) survey transportation
professionals, (3) select candidate performancesumnes, (4) perform a test application,
(5) evaluate measures, and (6) recommend measu¥#3QT. The following six

sections (2.2 to 2.7) provide an overview of howteaf these steps was undertaken and
the results of each step. Section 2.8 providest aflthe measures recommended for use

by VDOT.

2.2LITERATURE REVIEW

A literature review was conducted using the libnaasources of The Virginia Department
of Transportation and the University of Virginidhe literature review emphasized two
areas: performance measurement and access managéieh the performance
measures investigated for Virginia’'s access managéprogram are supported by the
literature. For each of the of potential perforc@measures given in Tables 2.4.1 and

2.4.2 corresponding literature sources are givefufther information.
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Summary of Literature Review

The literature review identified three areas wipgdormance measures can be
developed for an access management program. tRiegbrogress towards the goals of
the program can be measured. These are calledmetmeasures. Tl@ode of Virginia

(8 33.1-198.1) establishes five goals for the axoesnagement program, summarized as
follows: (1) reduce congestion leading to reduaesl Eonsumption and pollution, (2)
improve highway safety, (3) support economic dewelent, (4) limit the need for new

highways, and (5) preserve the existing networkiglfiways.

Seven design elements and two administrative ptoesdvere identified in the literature
review. A performance measure can be developgddatify progress towards any of
these objectives. They are summarized in Sectmwflthis thesis. Two major literature
sources associated with access management are:
* NCHRP Report 420: Impacts of Access Managemenicads(Gluck,
Levinson, and Stover, 1999).

* Access Management Manuydransportation Research Board, 2003).
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2.3SURVEY OF TRANSPORTATION PROFESSIONALS

Survey Development and Methods

A survey was conducted of a sample of transportaif@icials and professionals in
Virginia who are familiar with access managemertis group provided their views
regarding effective performance measures for aasscmanagement program. The
initial version of the survey was developed usimg @nline survey program Zoomerang.
Prior to implementation the survey was modified esxdewed by VDOT staff. The
following issues were noted: (1) jargon shoulcebminated, (2) the survey instrument
should allow users to review their answers priogubmission, and (3) the survey

instrument should provide an option to print thgpanse.

The survey was tested by members and friends of WBOransportation Planning
Research Advisory Committee (TPRAC) shortly after fall meeting held on November
29, 2007. Comments received in response to tlas qirvey were used to modify the

final survey instrument.

The final survey can be found in Appendix A andusnmarized as follows:
» Four questions about the background of the respdnde
* Four questions asking respondents to rank varietsipnance measures or

groups of performance measures.
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» Three questions asking respondents to rate vaaispiscts of an access
management program.

* Two open ended questions.

Potential survey respondents fell into two categgrihose for whom e-mail addresses
were available, and those for whom e-mail contaad not practical. For those without

e-mail addresses, the version of the survey cregitbdhe Zoomerang program was

used. A link to this survey was posted at the wigdhttp://vtrc.net/amand respondents
were sent a letter instructing them to go to titat g~or those with an e-mail address, a
survey macro developed by the Mclintire School ofnGeerce was used to ask the same
guestions as contained in the Zoomerang survemeSx those respondents received a
mailed letter asking them to participate in theveyrand subsequently all those in this
category received an e-mail with a link to the syrvTable 2.3.1 summarizes the survey

population and the contact method.

Table 2.3.1: Potential survey respondents and metdaised to contact.

Employer of Number Contact Survey Notes
Respondent Contacted Method Version

Mailed E- Used

Letter | Malil

Zoomerang | Mailed letter instructed appropriate
Zoomerang | planning staff to go to
Zoomerang | http://vtrc.net/amwhere survey was

Virginia County| 95
Virginia City 39
Virginia Town | 42

XX x| X

posted.
VDOT 25 X Mclntire Link to survey was in e-mail,
MPO/PDC? 26 X Mclintire mailed letter notified respondent tg
expect an e-mail in near future.
Private/Other 216 X Mclntire Link to survey wasdfmail.

& An MPO is a Metropolitan Planning Organization.PRC is a Planning District Commission.
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More information about the survey and the metha#sluo analyze the results can be

found in Appendix A.

Survey Results

A summary of the responses to the 13 survey quesitodescribed in the following

sections.

Question 1:What is your job title?

A variety of job titles were reported and theseenelassified as either engineer (33) or
planner (56) if these terms were used. The remgitiiles (54) varied widely and
included diverse activities such as: city manageunty administrator, director of

community development, director of public worksdaraffic signal systems manager.

Question 2Who do you work for?

Respondents represented the following employers:
» Cities—23 of 39 distributed
* Counties—50 of 95 distributed
* Towns—17 of 42 distributed
+ MPO/PDC—14 of 26 distributed

e VDOT—19 of 25 distributed
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* Private/Other—20 of 216 distributed

Question 3:Rank Outcomes

There were 124 responses in which all four outcomere ranked. (Responses that
ranked less than four outcomes were excluded.sh@ésmwas ranked highest most
frequently with 55.6 percent, and highway perforogwas second with 38.7 percent.

The results for each outcome are shown in Tabl22.3

Table 2.3.2 also shows the 95 percent confidentieeofean value for the percent of
respondents ranking each outcome 4 (most usetti@se values indicate the range for
the mean with a confidence of 95 percent. Crashegxample was selected by 55.6
percent of respondents, and with 95 percent condielebetween 46.9 and 64.4 percent of
the population represented by the sample of sumgyondents would rank crashes as the
most useful of the four outcome measures. Thesdtseare also depicted in Figure

2.3.1.

Table 2.3.2: Summary of responses to question 3
Percentage of
Respondents Selecting

Performance Measure PM Outcome as First Range of Mean at 95%
Qutcome Choice (%) Confidence (%)
Air pollution 0.8 -0.8-2.4
Crashes 55.6 46.9 - 64.4
Property Values 4.8 1.1 -8.6

Highway Performance 38.7 30.1-47.3
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Figure 2.3.1: Graph of question 3 responses wittonfidence interval.

It was also determined whether the percentagespboralents that rank an access
management outcome as either 4 (most useful) oexd@ most useful) is statistically
higher than 50%. The results are shown in Talde32.Crashes (87.9% or respondents
ranking as most useful or next most useful) antiway performance (79.8%) are
significantly greater than the 50% benchmark, waemroperty values (26.6%) and air
pollution (5.6%) are significantly below this 50%rithmark. Clearly crashes and

highway performance are more preferred by survegaedents.

Table 2.3.3: Percentage of respondents ranking eameasure 4 or 3.
Is difference
% of z value when from 50%
Respondents compared to 50 | Corresponding p statistically
Measure Ranking 4 or 3 % value significant?
Yes—Do not
Air Pollution 5.6% 9.88 <0.001 Favor Measure
Yes—Favor
Crashes 87.9% 8.44 <0.001 Measure
Yes—Do not
Property Values 26.6% 5.21 <0.001 Favor Measure
Highway Yes—Favor
Performance 79.8% 6.65 <0.001 Measure
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Question 4Rank Design Elements

There were 126 responses to this question. Copfiicits and driveways received the
most favorable rankings with 43 percent of the oesients choosing conflict points and
26 percent choosing driveways as the most useftdipeance measure. These results

are summarized in Table 2.3.4 and Figure 2.3.2.

Table 2.3.4: Summary of responses to question 4

Percentage of
Performance Measure Respondents Selecting | Range of Mean at 95%
Design Element PM as First Choice (%) Confidence (%)
Conflict points 42.9 34.2-515
Traffic signals 19.8 12.9-26.8
Driveways 26.2 18.5-33.9
Supporting streets 11.1 5.6 - 16.6
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Figure 2.3.2: Graph of question 4 responses with nfidence intervals

Table 2.3.5 summarizes the percentage of resposdamiking each measure 4 or 3 for
guestion 4 responses. Again conflict points arvegrays are the more favored design

measures.
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Table 2.3.5: Percentage of respondents ranking dameasure 4 or 3.
% of z value
Respondents when
Ranking 4 or | compared | Corresponding Is difference from 50%
Measure 3 to 50 % p value statistically significant?

Conflict Points 63.5% 3.03 0.002 Yes—Favor Measure
Traffic Signals 51.6% 0.36 0.722 No—Indifferent abdeasure
Driveways 62.7% 2.85 0.004 Yes—Favor Measure
Supporting streets  22.2% 6.24 <0.001 Yes—Do nobFhRleasure

Question 5Rank Administrative Procedures

There were 125 responses to this question. Thénétrative procedures in question 5
were defined in the survey as follows:
» Cooperation: percentage of localities which praratcess management.
* Observation of development: number of local plagnnmeetings attended by
VDOT employees.
* Planning by VDOT: percentage of highways in depilg area with an access
management plan.

* Providing assistance: number of development plaviewed by VDOT.

Observation of development received the least tMerresponse whereas planning by
VDOT received the highest. These results are suinethin Table 2.3.6 and Figure

2.3.3.
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Table 2.3.6: Summary of results for question 5

Percentage of
Administrative Respondents Selecting | Range of Mean at 95%
Procedure Measured PM as First Choice (%) Confidence (%)

Cooperation 26.4 18.7 - 34.1
Observation of
development 5.6 1.6-9.6
Planning by VDOT 42.4 33.7-51.1
Providing assistance 25.6 17.9-33.3

_ 100.0

=

@ Q00 -

[ ]

2 B0.0 oo

B PO frrrermmm s sssm———

= .

@ B0.0 fromrrmrmm e

_E 3l B e

B A0 emee e + ----------------------

5 800 - + ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ + ~~~~~~~

B 200 oo s e[

R ¢ e

Q %

o

0.0 ' * . .
Cooperation  Observation Planning Providing
of development by VDOT assistance

Performance Measure
Figure 2.3.3: Graph of question 5 responses with nfidence intervals

Table 2.3.7 summarizes the percentage of resposcamiking each measure 4 or 3 for
guestion 5 responses. Again cooperation and pigrivy VDOT are the most favored

administrative measure.

Table 2.3.7: Percentage of respondents ranking eameasure 4 or 3.

% of z value
Respondents| when
Ranking 4 | compared | Corresponding Is difference from 50%

Measure or3 to 50 % p value statistically significant?
Cooperation 64.0% 3.13 0.002 Yes—Favor Measure
Observation of Development 16.0% 7.60 <0.001 Yes-nADloFavor Measure
Planning by VDOT 69.6% 4.38 <0.001 Yes—Favor Measur
Providing Assistance 50.4% 0.09 0.929 No—Indiffé¢r@mout Measure
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Question 6: Which setof measures that were ranked in the previous tiestions:
(Outcomes, Design Elements or Administrative Praces) are most useful as access

management performance measures.

There were 141 responses to this question. Outcoeasures were chosen by of 50.4%

of respondents. Design measures were chosen bgr88mt and administration by only

10.6%. These results are summarized in Table argigigure 2.3.4.

Table 2.3.8: Results for question 6.

Percent of Respondents
Set of Performance Selecting as First Choice| Range of Mean at 95%
Measures (%) Confidence (%)
Outcome 50.4 42.1 — 58.6
Design 39.0 31.0-47.1
Administrative 10.6 55-15.7
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Figure 2.3.4: Graph of question 6 responses with nfidence intervals.
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Table 2.3.9 compares the percentage of respondeotsing each category to 33% for
guestion 6 responses. Again outcome and desigmare favored than administrative

measures.

Table 2.3.9: Percentage of respondents choosing baategory as most useful with statistical test for
difference from 33%.

% z value when
Choosing as| compared to | Corresponding Is difference from 33%
Measure Category| Most Useful 33 % p value statistically significant?
Outcome 50.4% 4.38 <0.001 Yes—Favor Category
Design 39.0% 1.52 0.129 No
Administrative 10.6% 5.65 <0.001 Yes—Do not Favetdgory

Question 7 What other measures would also help to desthd@erformance of

Virginia’s access management program?

The responses may be placed into six categorieb,@avhich reflects a particular
viewpoint regarding access management. These \@eggest that the perception of
access management, and how to evaluate its effieatyary by individual. Further,
three of the six viewpoints expressed by survegardents have also been raised, over
time, in meetings with the project steering comeaitt Thus the preferred way to evaluate
access management will vary not only by respondentby familiarity with this topic.

A summary of responses is as follows.

1. Successful access management requires agenmepaduto other entities, such as

private businesses, the development communitylilesa and planning boards.
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2. Access management performance measures shdlelt the use of other modes:
pedestrian, bicycle, and transit. Context seresgivutions are related to access
management to the extent that they are used teeimde pedestrian/bicycle use.

3. Successful access management requires conspi@idation of access standards, as
reflected in landowner appeals, exceptions grarted the use of a roadway
classification system that balances good accedsotavith property rights.

4. Access management’s benefits, such as costgsafriom capacity preservation,
should be compared to its costs, such as agen@nditpres for retrofitting a given
arterial.

5. Since access management has been shown teebsveif the evaluation of access
management should be based on a corridor’'s aceessafry, such as shared access
points, connectivity between parcels, and interseaesign.

6. Evaluation of access management should be lmskdw it affects transportation
outcomes, thus suitable performance measures mdcperating speed, delay, travel
time, queue lengths, level of service, and cettaiffic movements such as a change

in U-turn frequency.

Question 8Rate the importance of following six goals of Vir@gi's access management

program.

As shown in Table 2.3.10, improved highway safetseived the highest rating. This
was consistent among cities, counties, MPO/PDQgatar organizations, towns, and

VDOT employees. Reduced air pollution generaltereed low ratings.
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Table 2.3.10: Average rating for each goal

Average
Goal Rating

Reduced congestion 3.5
Reduced air pollution 2.6
Improved highway safety 3.8
Improved economy 2.9
Lowered need for new construction 3.1
Preservation of investment 3.3

1-4 (Not important to Very important)

Question 9Rate the importance of various design elementscagsd with access

management.

As shown in Table 2.3.11, designing highways withiasimum number of conflict points
received the highest overall rating, and was r#tecighest by all groups (cities,
counties, MPO/PDCs, private organizations, townd,\dDOT employees). Low ratings
were less consistent with MPO/PDCs and towns raBsgicting movements at median
openings the lowest. Cities, counties and VDOT leyges rated medians and TWLTLs

lowest.

Table 2.3.11: Average rating for each design elemg&

Average
Design Element Rating

Designing highways with a minimum of conflict pant | 3.6
Spacing signals at long uniform distances 3.0
Spacing unsignalized access points at long distance | 2.9

Using medians and TWLTLs 2.9
Using dedicated turning lanes 3.2
Restricting movements at median openings 2.9
Constructing a supporting roadway network 3.1

1-4 (Not important to Very important)
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Question 10Rate various administrative procedures associatfdagcess management.

The administrative elements in question 10 receligt ratings. Overall, promoting
cooperation between the state DOT and local goventsrwas highly rated by counties,
towns, and private organizations. Cities, MPO/PDddsl VDOT employees rated
creating a plan for the development of a corridioa rapidly developing area highest.
Reviewing development plans to determine the ctimecess management situation in
the state was generally given low ratings as anrddirative procedure. Table 2.3.12

summarizes these results.

Table 2.3.12: Average rating for each administratie element'

Average
Administrative Element Rating
Developing agreements 3.3
Promoting cooperation 3.5
Developing an up-to-date land use plan 3.2
Creating a plan for development of a corridor 3.5

Providing up-to-date access management standards 4 3.

Assisting to localities 3.2

Reviewing development plans to determine the 2.9
current access management situation

1-4 (Not important to Very important)

Question 11In general, what percentage of your time is degt@b access management

issues?

Responses to question 11 varied greatly, rangomg iimost zero to 70%. About half of

the respondents spend 10% or more of their timecoess management issues.
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Question 12Please describe your activities in the area oés€ management?

There are a large variety of activities represebtethe respondents to this survey. The
majority are involved in land development revieResponses ranged from developing

access standards, conducting research, developirigar plans, and advising others.

Question 13What other comments do you have?

The responses to question 13 varied and expres®me of views regarding access

management. Seven general categories group thensss.

1. Uniform standards which are applied statewide amessary for the successful
implementation of access management. These stinslaould be related to the
functional classification of the roadway and bemrged by necessary research.

2. Outreach is necessary to communicate the reasbeimgd managing access.
This should include communication with local lesdand business owners and
the incorporation of access management into conepsate plans

3. The survey itself was of interest, with both a pesiand negative opinion
expressed.

4. More funding is necessary to implement access neamnagt.

5. Methods of implementing access management, suichegparcel connections are

supported.
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6. Access management is not necessary in all paMgghia, and it should only be
applied in specific locations.

7. Access management is needed.

2.4ESTABLISHMENT OF CANDIDATE MEASURES

The candidate measures tested in this study wesdafeed from two main sources. The
first and larger of the two sources was the litg@tvhich is summarized in Section 1.1
of this report. From this literature review, penf@nce measure concepts were
identified, and from these concepts, lists were enaicpotential performance measures,
yielding a catalog of 42 potential measures. Aipieary assessment of these potential
measures Yyielded 23 candidate performance measUies.second source of candidate
performance measures was a meeting with VDOT afidrom the Fredericksburg
District. This meeting was held with the Fredesiglrg District Planner, Eric Vogel, and
the Fredericksburg District Preliminary EngineeriMgnager, Harry LeéAt this

meeting, the administrative aspects of access neamagt were discussed, and candidate

administrative measures were developed.

The candidate measures have specifically definéd, which were not developed for all
42 potential measures. Some of the 42 potentiaknores are represented by more than
one candidate measure. Tables 2.4.1 and 2.4.2 atirenthe complete catalog of the 42
performance measures and the units of the 23 catedideasures which were evaluated

with a test application.
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Table 2.4.1: Catalog of performance measures based goals

]

]

]

]

Potential
Performance | Performance Units Used in Test
Measure Goal Measure Application Supporting Literature
Reduce Travel time Minutes to travel highway Code of Virginia(§ 33.1-198.1);
Congestion segment Transportation Research Boarg
2000; Rose et al., 2000
Minutes to travel highway
segment, less optimal travel
time
Minutes to travel highway
segment at an interchange
Density of Not a Candidate Measure Code of Virgirt§a33.1-198.1);
vehicles Transportation Research Boarg
2000
Speed Stop time in minutes; and Code of Virginia(§ 33.1-198.1);
Variation number of stops Transportation Research Boarg
Number of times vehicle’s 2000
speed fell below 35 mph
Level of HCM level of service Code of Virginia(§ 33.1-198.1);
service Transportation Research Boarg
2000
Emissions Not a Candidate Measure Code of Virgirf§a33.1-198.1);
Rose et al., 2000
Enhance Crash rate Crashes per million VMT Code of Virginia(§ 33.1-198.1);
Safety Gluck, Levinson, and Stover,
- 1999; Rose et al., 2000
Crashes per mile
Crashes per million VMT at an
interchange
Simulation Not a Candidate Measure Code of Virgir{§33.1-198.1);
based safety Eisele and Toycen, 2005;
measure Gettman and Head, 2003
Support Property Not a Candidate Measure Code of Virgirt§a33.1-198.1);
Economic values Plazak and Preston, 2005
Development | Business Not a Candidate Measure Code of Virgirt§a33.1-198.1);
turnover Plazak and Preston, 2005
Income Not a Candidate Measure Code of Virgirt§a33.1-198.1);
Plazak and Preston, 2005
Employment | Not a Candidate Measure Code of Virgir{§33.1-198.1);
Plazak and Preston, 2005
Reduce Need | Highway Not a Candidate Measure Code of Virgirt§a33.1-198.1);

for New
Highways

construction

Plazak, et al., 2004

Money spent

Not a Candidate Measure

Code of Virgirt§a33.1-198.1);

on highways Plazak, et al., 2004
Preserve the | Capacity in Not a Candidate Measure Code of Virgirt§a33.1-198.1);
Public relation to the Transportation Research Boarg
Investment in | number of 2003
Highways lanes on the
highway
Change in Not a Candidate Measure Code of Virgir{§33.1-198.1);
capacity Transportation Research Boarg

]

2003

]
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Table 2.4.2: Catalog of performance measures based objectives

Performance Potential
Measure Performance Units Used in Test
Objective Measure Application Supporting Literature
Reduce Conflict points | Conflict points per mile Transportation ResearclaBio
Conflict Points 2003; Rose et al., 2000
Provide Number of Number of signals per mile Gluck, Levinson, andvBto
Adequate signals 1999
Distance Percentage of | Percentage of signals at Gluck, Levinson, and Stover,
between signals at standard spacing 1999
Traffic Signals | standard
spacing
Bandwidth Not a Candidate Measure Gluck, Levinson, and Stover,
through signalg 1999
Provide Number of Free flow speed Gluck, Levinson, and Stover,
Adequate driveways 1999; Transportation Research
Distance Board, 2000
between Driveways Number of driveways within the Gluck, Levinson, and Stover,
Unsignalized | within the functional area of a signalized | 1999
Access Points | functional area| intersection
of an Feet from terminal of an
intersection interchange ramp to first
driveway
Number of sub-standard
intersections near interchanges
Use Medians | Miles of Not a Candidate Measure Gluck, Levinson, and Stover,

and TWLTLs

highway with a
median

1999

lllegal left turn | Not a Candidate Measure Gluck, Levinson, and Stover,
movements 1999
Use Dedicated| Use of left Percentage of median openings Thomas, 1966; Gluck,
Left Turn turn lanes with left turn lanes Levinson, and Stover, 1999
Lanes Number of directional median
opening®
Length of left | Not a Candidate Measure Gluck, Levinson, and Stover,
turn lanes 1999
Restrict Number of Number of median openings perLevinson, et al., 2005
Median median mile
Openings to openings
Appropriate Sight distance | Not a Candidate Measure Levinson, et al., 2005
Locations at median
openings
Full median Not a Candidate Measure Levinson, et al., 2005
openings

which could be
converted to
directional
median

openings
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Performance Potential
Measure Performance Units Used in Test
Objective Measure Application Supporting Literature
Number of Not a Candidate Measure Levinson, et al., 2005
unsignalized

locations with
high volumes
of crossing and

]

left turning
traffic
Use Frontage | Inter- Not a Candidate Measure AASHTO, 2004; Gluck,
Roads and connectivity Levinson and Stover, 1999;
Supporting along a Transportation Research Boarg
Streets corridor 2003
Number of Not a Candidate Measure AASHTO, 2004; Gluck,
interparcel Levinson and Stover, 1999;
connections Transportation Research Boarg

2003

]

Multiple objectives and

performance m

easures

Percentage of interchanges
meeting access standards

Gluck, Levinson, and Stover,
1999

Cooperation

Agreements
between
VDOT and
localities

Not a Candidate Measure

Williams, 2004; Urban Land
Institute, 1994; Rose et al., 200

Disputes
between
VDOT and a
local agency or|
developer

Percentage of entrance permit
approved on first submittal

5 Williams, 2004; Urban Land
Institute, 1994

Disputes
resolved
through
collaboration
rather than
legal action

Not a Candidate Measure

Williams, 2004; Urban Land
Institute, 1994

VDOT
observation of
development
by attending
local meetings

Not a Candidate Measure

Williams, 2004; Urban Land
Institute, 1994

Assistance
provided to
localities

Not a Candidate Measure

Williams, 2004; Urban Land
Institute, 1994

Compliance
with
regulations

Percentage of commercial
entrance permits issued that
meet entrance standards

Rose et al., 2000; Rose et al.,
2005

Planning

Amount of
time since the
access
classification
of a highway
has been
reviewed

Not a Candidate Measure

Plazak et al., 2004
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Performance Potential
Measure Performance Units Used in Test
Objective Measure Application Supporting Literature
Planning in Not a Candidate Measure Plazak et al., 2004
developing
rural areas

Localities with
an up to date
land use plan

Not a Candidate Measure

Plazak et al., 2004; Rose et al.
2000

VDOT
ownership of
access rights

Not a Candidate Measure

Plazak et al., 2004; Rose, et al
2005

Access
management
corridor plans

Percentage of localities with a
corridor access management
plan

Plazak et al., 2004; Rose et al.
2000

& Also relates to the “Travel Time” performance meas
® Also relates to the “Number of Median Openingsifpenance measure.

2.5TEST APPLICATION OF CANDIDATE MEASURES

Test Application Methods

The VDOT Fredericksburg District was the site ugedalidate the feasibility the 23

candidate measures. Highway facilities and aditnatige subdivisions within the

district were chosen which exhibited charactersstepresented in an access management

program. The performance measure test applicataaimplemented at the following

locations shown in Figure 2.5.1.

* A Highway Corridor State Route 3 between Route 1942-Big Ben Boutkva

(West Endpoint) and the border of Spotsylvania @ity of Fredericksburg

(East Endpoint).
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» Arterial Highways at an Interchange Areghe arterials intersecting Interstate

Route 95 at Interchanges 126 and 133 (Route 1 anteR 7 respectively).

* An Administrative District either the entire Fredericksburg District oresgl

counties within the district depending on the cdath measure being tested.

- 195
Interchange

West Endpoint

e 126 —/————=!

o ©roaon Uy e OIS Progam, Viree 00T 0

I-95 Interchahg

2mi

Figure 2.5.1: Location of State Route 3 and 1-95 terchanges, Fredericksburg District.

Data to compute the measures were acquired froeralesources. They are (1)
databases and internet resources, (2) field dditscted at the site, (3) interviews with

VDOT officials, and (4) personal contact with VD@d county staff.
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Databases and Internet Resources

Data were collected from the following databaseasiaternet resources: (1) VDOT GIS
Integrator (Virginia Department of Transportati@d08c), (2) VDOT Statewide
Planning System (SPS), (3) VDOT Traffic MonitoriBgstem (TMS) Database (Virginia
Department of Transportation, 2008d), (4) VDOT @rBstabase (Virginia Department
of Transportation, 2008b), (5) Google Maps (Goggiep (6) County Web Sites

(Caroline County, 2008; Gloucester County, 200&ffStd County, 2008).

Field Data

In addition to the Fredericksburg site, data wése aollected on US Route 250 in
Albemarle County. Photographs or video were takehe highway facilities and the
adjacent driveways. The US Route 250 site visg a@ded because it provided an
opportunity to collect data at a location closé® University of Virginia. At both sites,

travel time data were collected using a test vehicl

Interviews with VDOT Staff

Two additional meetings were conducted with VDOE&daricksburg District staff to
discuss the feasibility of the proposed administegperformance measures. The staff
who participated in these meetings have expentiseansportation planning, engineering,

land development, and information systems usedhttk requests for entrance permits
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and consequently these staff provided insightstimostrengths and weaknesses of
potential administrative performance measures.sé& lséaff included Harry Lee, Stephen

Haynes, Barbara Mullins, Margaret Niemann, and Eagel.

Personal Contact with County Staff

Contacts were made with selected VDOT residencidsvdrginia counties to obtain
information explaining how access management wawjporated into specific

ordinances, county comprehensive plans, and corstdalies.

Results of Test Application

The test application provided information abouteffert needed to collect data for each
of the measures. Measures of administrative elesredrihe access management
program—eisputes between VDOT and a local agency or deeelagpmpliance with
regulations, and access management corridor ptagsnerally required more
preliminary work and were less precisely defineghtthe other measures. For these
measures, the test application focused more ofed®bility of implementing the

measures than obtaining actual values.
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Measures with Easy Data Collection

For a measure to require an “easy” data colleaitort, the data are readily available,
and little experience is necessary to tabulatel#te. For an average highway segment,
an inexperienced person would need a maximum ddyialtabulate the dat@rashes

per mile number of signals per mijlaumber of median openings per meéad

percentage of median openings with left turn lanese rated as requiring an easy data
collection effort. Crashes per million vehicle miles traveleds rated as requiring an
medium/easy data collection effort since the tcafhlume was needed in addition to the
number of crashes and the roadway length. nidmber of directional median openings
was assumed to require an easy effort, but thiklgmt be verified because there were

very few directional median openings in the highwagment studied.

Measures with Medium Data Collection

For a measure to require a “medium” data collec#fbart, the data are available but
harder to find than for “easy” measures. Some ggpee is necessary to tabulate the
data. For an average highway segment, a persdd daulate the data in a maximum of
% day. Percentage of signals at standard spacitrgshes per million vehicle miles
traveled at an interchangéet from the terminal of an interchange ramp te filnst
driveway percentage of commercial entrance permits issuatirtieet entrance
standards andpercentage of localities with a corridor access @g@ment plarwere

rated as requiring a medium data collection efféxrcentage of interchanges meeting
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access standardsas rated as requiring a medium data collectifortebut this may be
harder to find if the interchanges meet or faihteet the standards by a small margin,

making it more difficult to determine whether tharglards are met.

Conflict points per mileandnumber of driveways within the functional area of a
signalized intersectiowas rated as requiring a medium/hard data cotleeffort. HCM
level of servicandfree flow speeavere also rated as requiring a medium/hard efiat,
this may vary depending on the source of the dats snultiple sources are available for

these measures.

Measures with Hard Data Collection

For a measure to require a “hard” data collectiborethe data must be organized and
tabulated from multiple sources. Experience isssary to understand formulas and
notations for the measure. For an average higlseggnent, the measure can be
tabulated in a maximum of 1 day. Timember of sub-standard intersections near
interchangesvas hard to obtain because each interchange Unaig@e design and it is
difficult to apply uniform standards to each integoge. Th@ercentage of entrance
permits approved on the first submittgs hard to obtain because consultations prior to
an official submittal generally result in an acedpé plan being submitted on the first

try. It would be infeasible, on a district widesimwith multiple access permit
applications, to determine how many changes VD@ suggested to a each proposed

design before the first official submittal was made
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Measures Requiring a Site Visit

Five measures required a site visit to acquirees€hare measures of travel time and

speed variation.

2.6ESTABLISH CRITERIA AND EVALUATE MEASURESUSING THESE CRITERIA

Establishment of a Rating System

Using the literature and input from the steeringhoattee, five criteria were established

to evaluate each candidate performance measurezakb performance measure and

criterion, it was determined the extent to which theasure met, partially met, or did not

meet the criterion.

Rating System

The following five criteria were used to evaluasadidate measures.

Criterion 1: Does VDOT Control the Measure?

For a performance measure to be useful to an agdratyagency must be able to connect

its specific actions with the observed value, aaé@ble to make changes as needed. As

noted by Meyer and Miller (2001, p. 226), a perfanoe measure should provide both
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“insensitivity to exogenous factors” and “discriration between influences.”
Performance measures for a transportation prognamld provide an indication of the
effect ofthat program. According to Cambridge Systematics (8806, p. 27) a
performance measure should “reflect charactergtib@t can be controlled by the
implementing agency.” An understanding of thedesthich control a performance
measure can help an agency link it to actions timelertake. The effects of various

scenarios can be predicted and the best coursgionh&an be taken.

If VDOT has power to control the measure, a score@0 was awarded. If VDOT has
power to control the measure, but cost and polipoaver make this difficult, a score of
0.50 was awarded. If the measure is influencedusgerous factors outside VDOT's

control, a score of 0.00 was awarded.

Criterion 2: Is Improvement Likely?

As noted by Wye (2002), if the values of a perfancemeasure are not put into the
correct context, they may construe an unintendeahing. The VDOT steering
committee members cautioned that measures basalosotute values may communicate
that the commercial access problems in Virginiavewesening. Measures such as the
number of traffic signals per mile or the numbemtérsections per mile are not
expected to be reduced even with a new access e@eat program. Cambridge
Systematics Inc. (2006) notes that it is importariie able establish baseline values to

which the measure can be compared. Since Virgigiecess management program
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typically regulates new connections to the highwetwork, the number access points
can be expected to increase, but at a slower fdtas, the use of absolute baseline

values should be avoided.

If improvement is possible and likely, a score @fQlwas awarded. If improvement is
possible, but it is difficult to predict, a score@50 was awarded. If improvement is not

expected, a score of 0.00 was awarded.

Criterion 3: Is the Measure an Outcome, Output|mgput?

Outcomes are the final goals of a program. Outprgghe intermediate results related to
those goals. Inputs are the resources used tewvachutputs and outcomes. Many
sources (Keel, O’Brien, and Morrissey, 2006; Candei Systematics Inc., 2006; Meyer
and Miller, 2001) recommend that performance messhe related to the goals of the
program. Cambridge Systematics Inc. (2006, psg8ies, “The common wisdom today
is that it is preferable to measure ‘outcomes’e@athan ‘outputs’ (and either of these is
certainly better than measuring ‘inputs’) to acleiegsults oriented performance
monitoring.” Wye (2002) makes the point that whaleneasure of outcomes is desirable,

if they cannot be measured, it is still possibleneasure intermediate results.

Measures of outcomes were awarded a score of du@@uts were awarded 0.50, and

inputs were awarded 0.00.
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Criterion 4. Does the Survey Show Support for Mea®

If a performance measure is not easily understivedll be of little value. As noted by
Wye (2002), the audience for a performance meashoeld be identified, and a
communication strategy developed considering thdiemce. The characteristics of a
good performance measure include, “clarity” (Meged Miller, 2001, p. 226) and being
“useful” (Keel, O'Brien, and Morrissey, 2006, p.)11Performance measures for both

technical and non-technical audiences are desi{@almbridge Systematics Inc., 2006).

For each measure, the results of the survey wegpieted astrong supportsupport
indifferent, N/A or oppose Table 2.6.1 aligns these ratings to the datéysisa Because
the survey was conducted early in the study, thesemes included in this survey vary
from those tested and recommended. Support faeasuane in the survey was assumed
to align with support for other measures of simdhaaracteristics. For example, the
survey showed strong support for a measure basajbway performance. This was
used to establish strong support for “travel tirartl “level of service” as performance

measures.
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Rating (score Ranking Ranking Rating Open Ended
awarded)? Questions Questions Questiong Questions
(Test 1Y (Test 2f

Strong Support
(1.50)

Over 50% ranked
measure as 4

Over 66% ranked
measure as 4 or 3

Average rating of
3.7 or greater

Not used for rating
of strong support

Support (1.00)

Between 33% an
50% ranked
measure as 4

d Statistically more
than 50% ranked
measure as 4 or 3

Average rating of
3.2t03.6

Potential measures
not included in the
survey, but

referenced in these
responses were
rated as having
support.

Indifferent (0.50)

Between 10% anc
33% ranked
measure ad 4

| Statistically 50%
of respondents
raked measure 4 0
3 (and 50% rankeg
it2or1)

r

Average rating
below 3.2

Not used for rating
of indifferent

Oppose (0.00)

Less than 10%
ranked measure a:
4

Statistically less

5 than 50% of
respondents
ranked measure 4
or3

Not used for rating
of oppose

Not used for rating
of oppose

N/A (0.50)

Survey did not provide adequate infolimratregarding measure

@These ratings are qualitative in nature and aenihtd to compare the performance measures on
the survey with other measures on the survey. hidgigest rating was given based on all four
columns in this table.
® The ranges in this column (Over 50%; 33% to 5008560 33%; Less than 33%) do not have a
statistical basis, but instead reflect the judgntleat proportion of respondents ranking a measure
as 4 indicates its relative level of support fattmeasure.
¢ The levels used in this column have a statisbieais as described in Appendix A.
4 The ranges in this column (3.7 or greater; 3.2.% below 3.2) were developed at the discretion
of the research team and do not have a statiftési$.

Criterion 5: How Much Data Collection Effort is Reiged?

The cost of collecting data for a performance mesashould not exceed the value of the

measure to the implementing agency (Keel, O'Bréard Morrissey, 2006; Cambridge

Systematics Inc., 2006; Meyer and Miller, 2001)ya/§2002) states that absolute

scientific precision is not necessary, and in nsases a simple indication of whether the

program is on or off course will be sufficient.
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If the test application showed data collectiontfe measure was “easy,” then a score of
1.00 was awarded. If data collection was of “medidlifficulty, a score of 0.50 was
awarded. Measures requiring “hard” data collectioa site visit were awarded a score

of 0.00.

Other possible criteria

While the majority of the requirements for a susteisperformance measure presented
by the literature are represented in the 5 critéeiscribed above, there are some which
are not specifically addressed. While these atbguirements were not included, they

were recognized when considering the strengths\eatknesses various measures.

Rating of Measures

Each measure received a combined rating basecedivéhcriteria. The performance

measures were listed in descending order and tlasures receiving higher ratings were

selected for further analysis. The weights ofwhgous criteria were adjusted to

determine if there was a bias introduced due towighting system.

The nine performance measures receiving the higatsgs are shown in Table 2.6.2.
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Table 2.6.2: Nine highest rated performance measuse

Score for each Criterion® Total
PM Name 1] 2| 3| 4 5 | Score

Use of Left Turn Lanes (percentage of median ogeninith left 1 1] 05 1 1| 450
turn lanes)

Access Management Corridor Plans (percentage afities with | 0.5 1] 05| 1.5 05
a corridor access management plan)

Crash Rate (crashes per mile) 0 05 1 151
Number of Median Openings (number of median openpey 1 1] 0.5] 0.5 114.00
mile)

Use of Left Turn Lanes; Number of Median Openingsniber of| 1 1] 0.5/ 0.5 1
directional median openings)

Crash Rate (crashes per Million VMT) 0 05 1 16.75| 3.75
Crash Rate (crashes per million VMT at an Intergjgdn 0] 0.5 1 1.8 05
Compliance with Regulations (percentage of comraérci 1[05] 05 1 0.5]3.50
entrance permits issued that meet access managepasirig

standards)

Level of Service (HCM level of service scale) 0 (051]15|0.25| 3.25

#1=Does VDOT control the measure?, 2=Is improverfikely?, 3=Is the measure an outcome, output, or
input? 4=Does the survey show support for the nte@sus5=How much data collection effort is required

2.7PRESENT MEASURES TOVDOT STEERING COMMITTEE AND REFINE M EASURES

Presentation of Measures to Steering Committee

In order to further refine measures so they coeldised by VDOT, a set of seven
recommended performance measures was presentezlsteering committee. These
measures differ from the highest rated measure=doas the five criteria for the

following reasons. Only one of the three possibézlian opening related measures was
recommended. Similarly, only one of the three jms<srash related measures was
recommended. Due to the strong relationship betwradfic signals and highway
operations and safety, two measures related tictsagnals were added, since they were

rated just below the highest rated measures.
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The following performance measures were presetéket steering committee in
October of 2008. These represent early versiotiseomeasures and thus are different
than those listed in Tables 2.4.1 and 2.4.2:
» Arterial Level of Servic€LOS) as obtained from the State Planning Sys@&RS]
database.
» Crashes per Milas obtained from the State Planning System (S&8pdse.
» Signals per milas obtained from sampling at specific sites aathfthe District
Traffic Engineer.
» Percentage of signals with substandard spaeia@btained from approval of
access permits.
* Median openings per miles obtained from sampling at specific sites aathfr
the District Traffic Engineer.
» Waivers granted to Access Management Standagasbtained from the approval
of access permits.
» Corridor miles with an access management @arobtained from the District

planner.

Incorporation of Committee’s Comments

The recommendations of the steering committee weed to modify the selected
measures and to determine which of these had tieatged for immediate
implementation. The steering committee reiteraemkey principles. First, any

measures requiring a site visit were not feasiblienplement. Second, the committee
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expressed a desire that the wording of performamezsures be portrayed positively.

For examplePercentage of Signals with Substandard Spawsiag changed to

Percentage of Signals with Spacing at or Above d&tahDistance.The change in the
definition of the measure allows it to quantify fr@portion of signalized intersections
meeting the standards rather than the proportidingao meet the standards. This
change does not alter the information providedesthe revised measure is the inverse of

the original measure.

Based on the steering committee’s input, the falh@wchanges were made to the

recommended measures:

» Level of Servicavas excluded for two reasons: (1) it can be aéfétty too many
outside factors and (2) data collection may bediffccult

» Crashes per Milavas changed tGrashes per Million VMBince the latter was
expected to be more easily understood.

» Only one traffic signal measure was carried forwartlis measure iBercentage
of Signals with Spacing at or Above Standard Dis¢an

* The measure related to median openings was moddiedrcentage of Median
Openings with Left Turn Lane§ his was done to (1) relate to VDOT standards,
(2) make the measure more likely to improve, andr(@re closely relate the
measure to the survey results. This is furthezudised in Section 3.2 of this

report.
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* Waivers Granted to Access Management Standaegsmodified tdPercentage
of Commercial Entrance Permits Issued that MeeeAsdManagement Spacing
Standards.This was done to (1) phrase the measure as argage, (2) relate the
wording to the VDOT permitting system, and (3) sfyeonly spacing standards
should be considered.

* The Number ofCorridor Miles with an Access Management Plaais changed to
thePercentage of Localities with a Corridor Access Mgement Plan.This is

further discussed in Section 3.2 of this report.

2.8MEASURESRECOMMENDED FOR USE BY VDOT

The measures were recommended for use by VDOT are:

» Crashes per Million Vehicle Miles Traveled.

* Percentage of Signals with Spacing at or Above d&ahDistance.

» Percentage of Commercial Entrance Permits Issuatirtieet Access

Management Spacing Standards.

» Percentage of Median Openings with Left Turn Lanes.

» Percentage of Localities with a Corridor Access gement Plan.
More information about these measures and the psacged to identify them can be
found inAccess Management Performance Measures for VirgkRractical Approach

for Public AccountabilitfConnelly, Hoel, and Miller, 2009).
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CHAPTER 3: IMPACTS AND CHALLENGES OF INVOLVING

STAKEHOLDERS IN PERFORMANCE MEASURE DEVELOPMENT

3.1INTRODUCTION

Two major groups of stakeholders are associatdd patformance measures: (1) the
people who will implement the measures and (2)p#@ple who will use the measures.
The VDOT steering committee represented the pasbtewill implement the measures
and affected the measures in four major ways:h@ selection criteria were based on the
steering committee’s requirements, (2) the finahf@f the measures was tailored to
Virginia’s access management program, (3) multipéasures were recommended rather
than one single measure, and (4)edfactotarget of improvement over time was set for
all measures. The survey respondents represdreguebple who will use the measures
and the results of the survey affected the recondegmeasures in three ways: (1)
improved safety is important to measure, (2) alhsuges should involve a tangible

result, and (3) a measure of whether standardsrai@mly applied would be useful.

While it is essential to tailor performance measucethe people using and implementing
them, involving stakeholders in performance meadek@lopment can be time
consuming, and requires proper planning. Cambr&igtematics, Inc. (2006) warns,
“Although stakeholders should be given the oppotyuo participate in all stages of
performance measure identification, evaluation, iarmglementation, it is important to

make sure that the overall implementation movesdod at a reasonable pace” (p. 20).
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Four challenges associated with involving stakeérsldvere encountered in this study:
(1) surveys are helpful but time consuming, (2gstbn criteria must be chosen
carefully, (3) adequate preparation is neededIfanteraction with stakeholders, and (4)

ability to compare to established standards shootde lost.

The following sections detail the effect of stakleleo involvement (Section 3.2) and the

challenges associated with involving stakehold8ex{ion 3.3).

3.2IMPACTS OF INVOLVING STAKEHOLDERS

Steering Committee’s effect on Selection Criteria

The five criteria used to evaluate candidate peréorce measures were developed in
close consultation with the steering committee.ookthe criteria were directly affected
by the steering committee. Criterionijmprovement likelywas added because the
committee indicated that measures should be lilceignprove. Criterion Show much
data collection effort is requiredvas influenced when the committee requested that
measures should be implementable with minimal nessu The committee also

specifically stated that the need for a site viside a measure much less favorable.

Two measures heavily impacted by these criteri@wavel timeanduse of left turn
lanes Travel time was originally highly supported Imetsteering committee. At the

committee meeting held just before the test appiinaof measures was conducted, it
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was remarked that congestion measures are critit@vever, fottravel time it was
expected that improvements in its value are pasibt not likely. Therefore, the travel
time measures received a score of 0.50sfanprovement likely Additionally, no simple
method of finding travel time data was found. Tt¢asised the travel time measures to
receive a score of 0.00 faow much data collection effort is requiréitherefore, despite
strong support on the survey and strong early suywon the steering committegavel
timewas not supported by the five criteria. When roesswere recommended for use,
the steering committee was satisfied that trave¢ tshould not be includedJse of left
turn laneswas supported by criteria 2 and 5. It is notliikbat left turn lanes will be
removed from a highway; therefore these measu@ddimprove over time. Left turn

lanes are easily identified from aerial photographaking data collection easy.

Steering Committee Influenced Measures’ Final Forms

The form of two measures was influenced by therstgeommittee: (1percentage of
median openings with left turn lanasd (2)percentage of localities with a corridor
access management plaRercentage of median openings with left turn lanas
originally proposed amedian openings per milelThe VDOT steering committee
favored the new version of the measure for thetalhg three reasons. First, in their
opinion, it is more under the control of VDOT andmalikely to improve. Second, left
turn lanes at crossovers are specifically refer@meeéhe access management standards

(Virginia Department of Transportation, 2008a, §).3Third, the average rating for
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“using dedicated turning lanes” by survey respotslen3.2, the second highest rated

design element (see survey question 9).

Percentage of localities with a corridor access mgement planvas originally proposed
ascorridor miles with an access management pla@orridor miles” was changed to
“localities” to capture whether localities are sagpg access management. The steering
committee felt a proportion of localities would l@re easily understood units than a
length of highway. The word “corridor” was addedhtore precisely define the type of

plan and exclude general plans which are not fatosea specific highway.

Multiple Performance Measures may be a better Optio than one Single Measure

Despite a catalog of 42 performance measures, versal measure was identified. This
is because a successful access management prowymines success in three interrelated
areas: administration (e.g. the appropriate authoceviews requests for entrances to the
highway network); design (e.g. access points anstcacted to accepted standards); and
outcomes (e.g. the crash rate is reduced). Asgp8® entire program with a single
measure is not possible unless some type of aggregzasure is developed. This could
take the form of a index score or a grade basatuarerous other measures. An
example of an aggregate measure is the “Level afifatibility” which assigns an index
score to a roadway by dividing the annual averagly traffic (AADT) by the average
distance between driveways (Benware and Juking,J8%B). This index score is

correlated to an A through F grade with higher ssgeceiving lower grades.
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Using an aggregate performance measure preselgisifecant challenge. The literature
makes it clear that performance measures mustderstood by their users. A
measure’s calculation steps should be defined figi@ad specifically” (Keel, O'Brien,
and Morrissey, 2006, p. 15). Hranac and Petty (R6fihd that, “Managers want to see
relatively simple graphical visualizations of kegta metrics, [and] engineers want to see
the extreme details of data mining involved in aggting these metrics” (p. 40). A
aggregate performance measure would be not beabtieve either of these standards.
This was supported by the steering committee’s centsn The steering committee
requested that all measures included in the tgdication have a clear definition with a
description of the data collection process. Thasuees should relate to specific
standards which are optimally either the VDOT asgeanagement standards or a
VDOT approved corridor plan. A composite measuogliel not be able to have a precise
definition which is easy to quickly understand aothmunicate. Therefore, for this

study, composite measures were not used.

While a composite performance measure was not ne@nded in this study, all of the
recommended measures require some calculationgwanaf the measures require data
to be combined from multiple sources. Howevezséhmeasures were accepted by the
steering committee because they could easily fotlewvcalculation steps, and they
accepted the legitimacy of the data sources. ¥ample, the measupercentage of
commercial entrance permits issued that meet acgoessgement spacing standards

requires data to be taken from two databases.L&hd Use Permit System (LUPS)
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shows the number of entrance permits issued, anduimber of exceptions granted will
be tracked using thiexception Request FormAnother aggregate performance measure,
the Level of Service, was rejected by the steecomgmittee. The Level of Service was
originally proposed to the steering committee, data collection for that measure would
be difficult. Values for this performance measare available on the Statewide Planning
System (SPS) program. However, the steering commeniiélt use of the SPS program
was not preferred, making data collection consiolgrenore difficult. Therefore, for a
composite performance measure to be useful, thetstédders must (1) understand its

definition and (2) accept the legitimacy of theadsburces.

A Target was Set for all Measures to Improve over ie

Although the development of forecasts and targets lbeyond the scope of this study, a
de factotarget was set by the steering committee. Theawittee emphasized the need
for all measures to improve over time. All of teeommended measures have the
potential for improvement over time. For two oé ttecommended measurpsrcentage
of median openings with left turn lan@sdpercentage of localities with a corridor
access management plamprovement can be expected. For the remairiregt

improvement is possible, but is hard to predict.
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Improved Safety is Very Important to Measure

The Virginia access management program was edtaldliwith 5 goals defined in the
Code of Virginia(8 33.1-198.1). Since it would not be cost effeztio measure progress
towards all of these goals directly, the most int@atr goals must be chosen for direct
measurement. If a “most important” goal were chdsgreading th€ode it would

likely be improved traffic operations. Four of tlie goals in the code can be related to
traffic operations while only one goal specificathentions safety. However, the survey
results show a preference for safety measure. @G#spondents ranked “crashes” as
most useful whereas only 39% ranked “highway pentorce” most useful (There is a
very slight overlap of the 95% confidence intervialsthese values). Therefore, it is
important to adequately seek input from the pewagle will be using a performance
measure. Without the benefit of the survey resiiltsould have been difficult to

determine the most useful outcome to measure.

All Measures Should Involve a Tangible Result

Survey respondents showed that measures of a lamggult are more useful than
measures unrelated to a tangible result. Thisoleasly shown when only 11% of
survey respondents chose administrative procedsresost useful to measure. When
forced to choose a most useful and least usefuirastmative procedure to measure,
respondents overwhelmingly disliked a measure difs&vation of Development.” This

was defined as the “Number of local planning megtiattended by VDOT employees.”
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78 of the 125 respondents (62%) to survey questi@nked this administrative
procedure as least useful of the four presentdus i$ significantly different than 50
percent of respondents (p = 0.006), and 50% islddtk 25% which would be expected
from chance alone. The following four open endesponses illustrate the need for
tangible results:

» “Don’t you understand that VDOT is developing tleputation as an organization
that is good at meetings and public relations poatr at getting things done?”

* “Asindicated [in the questions dealing with adratrative procedures], it is very
helpful to localities to have support and cooperatvith VDOT on standards and
planning.”

» “Assistance for smaller towns and cities is vitad\pded the limited budgets we
operate under.”

* “Small local governments in the commonwealth doheote the expertise in-
house to deal with [these types] of issues.”

As shown by these comments, survey respondentsWOf to assist them, not just
monitor them. Therefore the administrative procedwvith tangible results (i.e.
“Planning by VDOT” and “Providing Assistance”) reeed much higher rankings than a

measure of an action with no concrete outcome“@bservation of Development”).

Uniform Application of Standards is Important to Measure

Open ended responses called for the consisteritapph of access management. The

performance measurercentage of Commercial Entrance Permits IssuatiMeet
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Access Management Spacing Standaslslosely related to this objective. That measu
was not among the four administrative measuresnatig included in the survey, and it
was not included in the original drafts of the tageof performance measures. However,
when the importance of uniform application of ascgtmndards was highlighted in the
survey results, the usefulness of the performareasaréPercentage of Commercial
Entrance Permits Issued that Meet Access ManageSpating Standardsecame more

apparent.

3.3CHALLENGES ASSOCIATED WITH INVOLVING STAKEHOLDERS

Surveys are Helpful but Time Consuming

The survey provided invaluable information in teisdy. However, the implementation
and analysis of the survey was very time consunand,this should be anticipated for
future surveys. Challenges can occur before, duand after the implementation of a

survey.

Before Conducting a Survey

It is essential to have an up to date list of coistéor a survey. In this study, the list of
potential respondents was compiled from numerolerdists of people VDOT usually
associates with. Six potential groups of survepoadents were considered: (1) officials

from cities, (2) officials from counties, (3) offads from towns, (4) officials from MPOs
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and PDCs, (5) VDOT employees, and (6) employegsioéte firms. While these six
groups of stakeholders represent people who mathesgerformance measures
developed in this project, other potential useeslaft out. For example, even though
they have the final jurisdiction over Virginia’s@ss management program, members of
the General Assembly were not included in the surviéhey were not included for two
reasons. First, it may be difficult to achieveighiresponse rate from General Assembly
members. Second, the respondents included irutlreys such a VDOT employees,
were expected to use the performance measureamdunicate their values to the
members of the General Assembly. Another grougtaifeholders which were not
included in the survey are business owners. Sirtoléthe General Assembly members,
these stakeholders were not expected to use theumnesadirectly. However,
transportation professionals such as the employlesvate firms may use the measures

and communicate their values to business owners.

While Conducting a Survey

An adequate number of respondents will be needsurerthe results of the survey are
valid. Some steps which were taken in this stedpt¢rease the number of respondents
are: (1) The survey was designed with a professiook. (2) Paper letters were sent to
many of the respondents in addition to e-mail9.Pt8ne calls were made to some of the
respondents asking them to respond. Of the 44hpat respondents to the survey, 143
responses were received (32%). Some reasonsfmr-gesponse may be: (1) The paper

letter sent to counties, cities, and towns wascheztr. (2) The paper letter sent by U.S.
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mail was lost or not deliverable. (3) The e-mditleess used to send the Mclntire School
of Commerce version of the survey was incorred). The respondent declined to
complete the survey. Reasons for a non-respousk,as these, should be accounted for

before conducting the survey.

After Conducting a Survey

After conducting the survey it may be necessathank the survey respondents for
participating. In this study, respondents werert a copy of the survey results and the

final VDOT report if they participated. 19 of thd3 respondents accepted this offer.

Also, after conducting a survey it will be necegdaranalyze the results. It is important

to consider this early in the survey process wiilestions are being developed.

Criteria to Compare Measures Must be Chosen Carefly

Two factors should be considered when choosingr@ito compare performance
measures: (1) The selection of criteria is soméwHaztrary and therefore should be
done with careful coordination with the stakehaddef2) Some criteria will be similar,
and any bias caused by multiple criteria evaluatmgsame characteristic should be

avoided.
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Selection of Criteria is Arbitrary

The input of the steering committee was used tecsefiteria to evaluate performance
measures. While the five criteria used in thiglgtalign with the requirements of
VDOT, other criteria are suggested in the literatand may be useful for another group.
For example, according to Meyer and Miller (2001296) a measure should possess
“sensitivity and responsiveness” and should guastiimething at the “appropriate level
of detail.” Keel, O’Brien, and Morrissey (2006, 12) recommend that a measure
“incorporate significant aspects of agency operstib Some recommended measures
guantify only a small aspect of an access managepnegram. Cambridge Systematics
Inc. (2006) and Meyer and Miller (2001) recommemat ta performance measure be
somewhat universal. Measures which are applidabd@e situation are less desirable
then measures which can be applied many placasexample, a measure which can be
applied across multiple modes of transportatiomase desirable than a measure of only
highways. These criteria were not used becaus¥mM@@T steering committee did not

stress the importance of these criteria.

An agency with different objectives may use otlmrantthe ones used in this study to
evaluate potential performance measures. For eeamhe ability to compare the
effects of an access management program to thetefi€another transportation
initiative is desired, many of the potential measun Tables 2.4.1 and 2.4.2, such as
travel timeor money spent on highwaysay provide the basis for this task. Many

measures which were eliminated early in this study be very useful to another
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audience. For example, measures derived from @et@nsimulation of traffic
conditions were disregarded, but may be very udefud more theoretical audience.
Measures with very complicated definitions whichultbnot be easily communicated to

a non-technical audience were also eliminated.

Bias in Criteria Should be Avoided

Since multiple criteria may assess similar objegjvt may be necessary to use a
weighting system to identify bias. For examplethis study the criteridoes VDOT
control the measurandis improvement likelyepresent similar objectives. Therefore,
the comparison of measures was tested with thése&iscaled down by 50 percent.

This weighting showed that in general the same oreageceived high scores.

Adequate Preparation and Follow-Up is Needed for Alinteraction with

Stakeholders

Working with stakeholders requires effort both lvefand after any interaction. Before
interacting with stakeholders it is important teeqdately prepare any materials which
will be presented to them. After interacting wstlakeholders, adequate follow-up

activities should be conducted.
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Preparation for Stakeholder Interaction

Two important groups of stakeholders must be idiedti (1) the people who will be
using a performance measure and (2) the peoplenithioe implementing the measure.
The essential stakeholders should be identified paiority should be given to their

input.

All communication with stakeholders should be gfinéiorward. Since they may not
have the same background information as the petgdeloping performance measures,
any information presented to stakeholders shouidte clear explanations and
definitions. For example, an access managemefdrpeance measure could be
developed using a micro-simulation program (Eiselé Toycen, 2005). When this was
presented to the committee, it was somewhat camdusaind a better definition could

have been used.

Follow-Up after Stakeholder Interaction

After interacting with stakeholders, it is importao adequately address their concerns.
A clear record should be kept of all interactiothastakeholders as this may be needed
to explain how measures were developed. Whileeabmmendations of stakeholders
cannot be implemented, an effort should be madeldvess the relevant comments.
Comments from stakeholders whose direct approvadésied for the implementation of

performance measures should be given special iattenAlso, after working with
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stakeholders, they should be updated to ensuré¢hmauunderstand how the project will

move forward. This will help prepare them for figunteraction.

Ability to Compare to National Standards Should notbe Lost

Since no nationally accepted performance measuges found for access management
programs, it was not a concern of this study the&sares should provide a comparison
to national standards. Furthermore, the steemngnaittee did not express a need to
compare Virginia’s access management program &r gtlhates’ programs. The
literature makes it clear that performance measunest be defined to serve specific
groups of people (Cambridge Systematics, Inc., 2008, 2002). However, if
measures are too closely tailored to a specifio@gand audience, the ability to
compare to national standards may be lost. Sethmgtakeholders should not be
sacrificed in order to align the measure with aaldshed standard measure. While no
national standards were found to evaluate Virg;m&ccess management program, the

steering committee did set a standard that all oreashould improve over time.
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CHAPTER 4: SUMMARY, CONCLUSIONS, AND RECOMMENDATIO NS

4.1 SUMMARY AND DISCUSSION

When performance measures were developed for Vdgiaccess management program,
two groups of stakeholders were included: the pewgio will implement the measures
and the people who will use the measures. A stg@ommittee of VDOT officials
represented the people who will implement the messuA survey of transportation
professionals was conducted to assess the viethe @ieople using the measures.
Including these stakeholders affected the recomeentkasures in seven ways. The
steering committee caused the following changes:

* The selection criteria were influenced by the cottesi

The form of the measures was tailored to Virginecsess management program.

Multiple measures were recommended rather tharsioigée measure.

A de factotarget of improvement over time was set for alamees.
The survey respondents caused the following changes

* Improved safety is important to measure.

» All measures should involve a tangible result.

* A measure of whether standards are uniformly agplieuld be useful.

While including these stakeholders was somewhat tionsuming, it produced measures
which are more likely to be useful to them. Eatthe seven modifications caused by

stakeholder involvement has resulted in measuréshvare more practical. While



71

stakeholder involvement has improved the set aimenended measures, four challenges

were identified:

» Surveys are helpful, but time consuming.

Selection criteria must be chosen carefully.

Adequate preparation is needed for all interactidh stakeholders.

Ability to compare to established standards shooldbe lost.

4.2 CONCLUSIONS

Stakeholder involvement changed the recommended performance measures. The
performance measures recommended for use by VD& wkuenced by the two
groups of stakeholders involved in their developmeéeven examples of stakeholder
influence were identified in this study. The sbiegrcommittee affected the selection
criteria, the final form of the measures, the nundfeneasures recommended, and the
“target” used for all measures. The survey resiitphasized the need for improved

safety, measures of a tangible result, and unifmpplication of standards.

Challenges exist when involving stakeholders. Four challenges were identified in this
study. First, surveys are helpful but time consigniSecond, selection of the criteria to
compare measures can be arbitrary and must bevdtnstakeholder involvement.

Third, stakeholder interaction requires prepara#ind follow-up. Fourth, if measures are

tailored to a specific agency, it may be difficidtcompare to accepted standards.
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4.3RECOMMENDATIONS

When Performance Measures are Developed, I nvolve the People who will be Using
Them. The people who will be using performance measuresld be included to ensure

that the measures provide them useful information.

When Performance Measures are Developed, | nvolve the People who will be
Implementing Them. The people who will be implementing performance soees to
ensure: (1) the recommended measures meet theniari(2) the phrasing of the
measures is tailored to the specific program, 8phdhe measures align with specific

goals and targets of the program.

Adequately Prepare for all I nteraction with Stakeholders. To ensure that all interaction
with stakeholders is worthwhile, adequate prepamnat needed before the interaction,

and adequate follow-up is needed afterwards.

4. 4RECOMMENDED METHODOLOGY TO |INCLUDE STAKEHOLDERS

The following four steps should be conducted tdude stakeholders in performance
measure development: (1) Identify stakeholdersdawetlop a communication strategy
for each group. (2) Use stakeholders to learn #o&dround of the program. (3) Align
the selection criteria to the needs of the staldgvsl (4) Tailor the form of

recommended measures to the specific situation.
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Identify Stakeholders and Develop a Communication tgategy for each Group

Identify two important groups of stakeholders: §&pple who will use the measures and
(2) people within the agency that will implemeng theasure. Many times the
stakeholders who will use the measure are outhelagency developing the measure,
but an effort should be made to consult them fpuin Methods of obtaining information
from stakeholders include (Urban Land Institute94,9. 52-56):

* Surveys—Polls and surveys require skill to impletraerd analyze, and they can
become time consuming. “Strict objectivity” sholne maintained to uphold the
integrity of the results (p. 55).

* Meetings—Meetings can take many forms dependinthembjective and
number of participants. Some strategies inclu@eihgs, workshops, and
roundtable discussions.

* Interviews—Interviews allow people to be more ofleam in a public meeting.

» Focus groups—A trained facilitator should condhetse meetings where a small
group discusses their views on a topic.

* Hot lines and written comments—If a large numbecahments are expected, a
hot line can be used. Written comments allow foressage to be conveyed with

less risk of misinterpretation.

Determine which stakeholders are essential foirtipdementation of the recommended
performance measures. While all relevant inpunfstakeholders should be accepted, it

may be necessary to limit the amount of stakehotderaction if the project must move
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forward quickly. Therefore, stakeholders whoserapgl is essential should be

identified, and stakeholder involvement should ®oun those patrties.

Use Stakeholders to Learn the Background of the Pgyam

Begin the process of identifying performance measby investigating the background
of the program being measured. At a minimum, blaiskground should include two
components: (1) what are the goals of the prognasn(2) how does the program achieve
these goals. This investigation should includesattation with people involved in the
program. For example, to identify potential admsiirdtive measures, meetings were held

with officials from the VDOT Fredericksburg Disttic

Align Selection Criteria to the Needs of Stakeholds

Use input from stakeholders to establish critesiadmpare candidate measures. A table

similar to Figure 4.4.1 can be used to organizenteasures for comparison.
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Candidate @
Measure 1 ‘ 25
Candidate
Measure 2 @ ‘ 25
Candidate ‘ ‘ 6 3
Measure 3
Candidate O ‘ Q ‘ )
Measure 4
Candidate
Measure 5 O 15
Symbol Meaning Score
‘ Meets Criterion 1
@ Partially meets Critierion 0.5
O Does not meet Criterion 0
Criterion not applicable 0.5

Figure 4.4.1: Table to compare candidate measures.

Figure 4.4.1 gives a total score for each measasedon 4 criteria. While these scores
are helpful in screening measures, they shouldbe@dhe ultimate determination of which
measures to recommend. Rather they should actjaisi@ Since the selection of

criteria is arbitrary they should be based on cltagan with the stakeholders.

Tailor the Form of Recommended Measures to the Spiic Situation

Refine measures to a form which can be used bgtdieholders. Consider the
following when defining a measure:
» A clear explanation of a measure is necessarydch group of stakeholders
(Wye, 2002).
* The form of the measure should be understood bpebele using it. For

example, rates and ratios can make measures &asiederstand and put into
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context (Cambridge Systematics, Inc., 2006) anddrigumbers are associated
with better performance (Fielding, et al., 2007).

Targets and thresholds should align with the goaésprogram and the message
intended by the people implementing the measuheesholds and indexes can be
used to make a measure more understandable (Cagal8ydtematics, Inc.,

2006).

Measures should align with the specific standamdksragulations of a program.
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APPENDIX A: SURVEY AND SURVEY RESULTS ANALYSIS

A.1FINAL SURVEY QUESTIONS

The final survey included the following thirteenesgtions:

1. What is your job title?
2. What city, county, or town do you work for?
3. A performance measure could be developed fdr eatcome listed below. Please
rank the outcomes based on their usefulness (ast lseful; 4 = most useful). Use each
rank (1, 2, 3, 4) only once.
« Air Pollution (Example: Change in Emissions atttémito access management)
» Crashes (Example: Change is crash rate attribotaddess management).
» Property Values (Example: Change in value of priypeiong a highway attributed
to access management)
» Highway Performance (Example: Change in travel tattebuted to access
management)
4. A performance measure could be developed fdr dasign element listed below.
Please rank the design elements based on theulings$ (1 = least useful; 4 = most
useful). Use each rank (1, 2, 3, 4) only once.
 Conflict points (Example: Number of conflict poirdbng a highway)
« Traffic signals (Example: Number of signals perendf highway)
» Driveways (Example: Number of commercial drivewags mile of highway)
» Supporting Streets (Example: Number of paralletiveays supporting a highway)
5. A performance measure could be developed fdr administrative procedure listed
below. Please rank the procedures based on thefiulness (1 = least useful; 4 = most
useful). Use each rank (1, 2, 3, 4) only once.
» Cooperation (Example: Percentage of localities tvipimmote access
management)
» Observation of development (Example: Number ofllpanning meetings
attended by VDOT employees)
» Planning by VDOT (Example: Percentage of highwaydéveloping areas with an
access management plan)
» Providing assistance (Example: Number of developrpkms reviewed by
VDOT)
6. Whichset of measures from questions 3, 4, and 5 are me$tl@s
e Outcomes in Question 3
» Design elements in Question 4
» Administrative procedures in Question 5
7. What other measures would also help to desthib@erformance of Virginia’s access
management program?
8. The following are six goals of Virginia's aceamanagement program. Please rate the
importance of each goal (1 = not important; 4 anierportant).
» Reduced congestion
* Reduced air pollution
» Improved highway safety
* Improved economy
» Lowered need for new roadway construction
» Preservation of the investment in the highway nekwo
9. The following are seven design elements ofcmess management program. Please
rate the importance of each element (1 = not ingmdrd = very important).
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» Designing highways with a minimum number of conffioints

» Spacing signals at long uniform distances

» Spacing unsignalized access points at long distance

» Using medians and two way left turn lanes

» Using dedicated turning lanes

 Restricting movements at median openings

» Constructing a supporting roadway network
10. The following are seven administrative elemefitsn access management program.
Please rate the importance of each element (1 #mpatrtant; 4 = very important).

» Developing agreements between the state DOT ardl tmgnicipalities regarding

the development of a highway corridor.

» Promoting cooperation between the state DOT aral pavernments

» Developing an up-to-date land use plan at the liea

» Creating a plan for the development of a corridioa rapidly growing area

 Providing up-to-date access management standards

* Assisting to localities

» Reviewing development plans to determine the ctimecess management

situation in the area

11. In general, what percentage of your time isotkl to access management issues?
12. Please describe your activities in the areecoéss management?
13. What other comments do you have?

A.2 ANALYSIS OF SURVEY RESULTS

A total of 443 surveys were sent of which thereenbt3 responses. The responses were

analyzed as described in the following section.

Analysis of Questions about the Background of gspBnden{Questions 1 and 2)

Respondents were asked to provide their job titteemployer. This information was
used to determine whether the respondent is ameagia planner, or some other
professional and to determine whether the respdmaerks for a county, a city, a town,

VDOT, an MPO or PDC, or a private firm.
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Analysis of Ranking QuestioffQuestions 3, 4, 5, and 6)

Only responses whiatankedall four possible performance measures were imdud
the analysis. Responses where all four rankings wet used were excluded. Two

statistical tests were performed for these question

First, for each question, the percentage of respatsdranking each performance
measures with 4 (most usefuljvas calculated. Then Eq. 1 was used to calcal@&o
confidence interval for the proportion of respomideranking that performance measure

as4 (most usefuljHogg and Ledolter, 1992, p. 179).

. p(L-p
px za/z P P (1)
n
Where:
p = y/n
y = number of respondents ranking a measure witliraost useful)
n = number of respondents
z, = 1.96

Second, for questions 3, 4, and 5, the followiragistical test was also performed. For
each measure, the percentage of people rankingeasure either 4 (most useful) or 3

(second most useful) was calculated. Then, usimgdailed test, it was determined
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whether there is a statistical difference betwéenvalue and 50%. Fifty percent was
chosen because if the respondents were indiffatemit a measure, then it can be
assumed that 50% of respondents would rank it3tard 50% would rank it 2 or 1. If
respondents favor a measure, then the percentagepmindents ranking it 4 or 3 should

be above 50%.

Eqg. 3 is used to calculate the test statigfjc (Freund and Wilson, 1997, p. 164).

= @
Where:
p = Percentage of respondents ranking a performayeesure 4 or 3
Po = 50%
Z,, = test statistic
n = number of respondents

The valuep (known as theg value” or “probability value” (Hogg and Ledolter992, p.
230)), is the probability that the test statistj¢, in equation 3 will be greater than the
observed value of this statistic when the null Higpsis is thap = p,= 50%. Large
values ofz,, correspond to smaller valuespf Equation 5 shows that for a two-tailed
test, z,,, values of 1.645, 1.96, and 2.576 corresponuivtalues of 0.10, 0.05, and 0.01.

Smaller values gb suggest it is more likely that the null hypotheggis: 50%) should be

rejected; conventional practice is tipatalues below 0.05 (or Z values above 1.96)

indicate a significant difference.



85

p = 21-®(2)) (5)

where
Z is the test statistic computed from Eq. 3

®(2) is the percentage of area at point Z for the stahdarmal distribution.

Analysis of Rating Questio®uestions 8, 9, and 10)

For questions asking respondents to rate the irapoetof various aspects of an access
management program, the average rating for eadrogetement was calculated. The
responses were compiled based on the employee séipondent, and the highest rated

goal or element was found for each type of employer

Analysis of Open Ended Questid@aiestions 7 and 13)

The written responses to the open ended questiersswsed to identify unique views of
the respondents. The responses were groupedateggaries which reflect similar
viewpoints. Some of the views expressed by respaotscadded new information not

included in the other survey questions, and theygweorporated into the final results.
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APPENDIX B: PERFORMANCE MEASURES RECOMMENDED IN THE

LITERATURE

While there is no widely accepted performance nreafn access management, many
have been suggested in the literature. Most cietlaee not refined to a level where they
could be immediately implemented by VDOT. Howetbey do provide an excellent
base from which useable performance measures cdeMetoped. Thirteen measures
which are not addressed in the catalog of perfoomaneasures are marked with an
asterisk (*). The measures come from four sources:

1. NCHRP Report 548: A Guidebook for Including Acddasiagement in
Transportation PlanningRose, et al., 2005)

2. Review of SDDOT’s Highway Access Control Prog(&uose, et al., 2000)

3. ldentifying and Quantifying Operational and Safégrformance Measures for
Access Management: Micro-Simulation Res{Hitele and Toycen, 2005)

4. Development of an Arterial Corridor Management &gy for the Capital
District: Land Use/Traffic Conflict IndefBenware and Jukins, 1995)

NCHRP Report 548: A Guidebook for Including AccessMlanagement in
Transportation Planning (Rose, et al., 2005, p. 335)

» *“Determining the rate at which access managenseniplemented when
opportunities emerge.”

* “Measuring impacts on speeds and accident ratesevdlteess management has
been implemented.”

* “Tracking the number of variances granted.”

* **“Tracking the number of driveways consolidated.”

» “Tracking the number of miles of access rights aeglior controlled.”

» **“Learning the reasons access management couldenmhplemented where an
apparent opportunity existed.”

Review of SDDOT’s Highway Access Control Program (Bse, et al., 2000, pVIII-
17—VI1I-18)

* “Total accident rate in accidents per million védimiles.”

* **“Number of rear-end or other types of collisigrexr million vehicle miles or per
mile as a function of access density.”

*  “Number of conflicts (i.e. evidenced by brakingemasive maneuvers) or conflict
points (i.e. movements crossing, merging, or diveygy’

*  “Number and type of exceptions to the adopted acceteria.”

* **“Average number of approaches approved per agiin (involving
developments that exceed a threshold to be edtalls

» “System-wide travel speed, delays, and/or signadi@ssion efficiency.”

* **“Number of driveways consolidated as part of oétractivity.”
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» “Local jurisdictions with ordinances that suppoetess policy objectives.”

* *“Dollars spent annually on retrofit projects.”

» **“Gallons of motor vehicle fuel saved through iraped system operations.”

» “Emissions reduced through improved traffic openasi by type of emission.”

» *"Road user benefits dollar value through redudethy.”

» *“Average number/percent of permit requests preedawithin established
turnaround time.”

» *“Customer service rating for permit process.”

» *“Applications processed per employee.”

* **“Number of individuals participating in trainin@gnd other on going activities.

* “Miles of state highway system with access plans.”

Identifying and Quantifying Operational and Safety Performance Measures for
Access Management: Micro-Simulation Results (Eileland Toycen, 2005, p. 14)

* “Time-to-Collision"—"Time it would take for a vehie to collide into another if
they continue at the same speed without tryingrtmdaeach other.”

* “Postencroachment Time"—"Time between the firstiekshand following
vehicle to cross the avoided conflict location.”

» “Deceleration Rate’—"“Rate at which a vehicle decatles to evade a potential
collision with another vehicle.”

*  “Maximum speed of the two vehicles—"Calculatedfirgt calculating the
maximum speed of each vehicle. Then each of thpseds is compared to
determine the maximum speed.”

» “Maximum relative speed of the two vehicles—"Cdlted as the difference in
velocity for every time slice during the time ogthonflict event. The maximum
value of the time slice is recorded as DeltaS.”

Development of an Arterial Corridor Management Strategy for the Capital District:
Land Use/Traffic Conflict Index (Benware and Juking 1995)

* The Capital District Transportation CommitteeAlbany, New York developed
a measure called the “Level of Compatibility” (p. 3t assigns a grade to a roadway
based on its average annual daily traffic (AADTYl éime average distance between
driveways. The AADT is divided by the average aliste between driveways to produce
an index score. This score is then correlatedétter grade with separate grading scales
for commercial and residential areas. Higher scpreduce worse grades (Benware and
Jukins, 1995).



