October 1, 2013

MEMORANDUM #2013-146
TO:

Hampton Roads Transportation Operations (HRTO) Members & Guests

BY:

Robert B. Case, PE, PhD – Principal Transportation Engineer

RE:

HRTO Subcommittee Meeting – October 8, 2013

An HRTO Subcommittee meeting will be held from 9:30 a.m. – 11:30 a.m. on Tuesday,
October 8, 2013, in the Wastewater Training Facility, 511 Oyster Point Rd, Newport
News.
1. Public Comment Period

2. Summary Minutes of August 13, 2013 Meeting

Minutes of the previous HRTO meeting are attached.
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Recommended Action: Approval

3. Regional Procedures Document for Planned Closures of River Crossings
9:30 a.m. – 10:00 a.m.

In response to the traffic disruptions resulting from the simultaneous closings of the
HRBT and James River Bridge (JRB) last September, HRTPO staff proposed to lead
the operators of key river crossings in Hampton Roads in the preparation of a
regional procedures document for planned closures at these crossings:
•
•

•
•
•

December 2012 HRTO meeting: HRTO established the scope of work.
April 2013 HRTO meeting: HRTPO staff presented first draft procedures
document and received comments from crossing operators.
June 2013 HRTO meeting: HRTPO staff presented the second draft document
and received additional comments, including request for numerical aids.
August 2013 HRTO meeting: HRTPO staff presented numerical aids. HRTO
voted to implement the procedures on a trial basis.
September 2013: HRTPO staff prepared an electronic spreadsheet that
automates the impact calculation of the closure document.

Rob Case (HRTPO) will lead the discussion of findings from the current trial
implementation. Keith Nichols (HRTPO) will present the automation spreadsheet.
Electronic Enclosure 3-A (Excel)
Attachment 3-B (pdf)

Recommended Action: Approve attached crossing closure procedures document
(updated to reflect existence of automation spreadsheet).

4. FHWA Regional Traffic Signal Operations Assessment
10:00 a.m. – 11:00 a.m.

Following a request from HRTO and TTAC in October 2012, the FHWA conducted an
assessment of local traffic signal operations (draft attached).
Richard Denney, PE (FHWA) will present the findings of the assessment.
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Recommended Action: Per discussion

5. HRTO Leadership for 2014 and 2015
11:00 a.m. – 11:10 a.m.

At a recent HRTO meeting, Dan Rydzewski (HRTO Chair) appointed Robert Lewis
(Suffolk) to chair an ad-hoc nomination committee to recommend an HRTO Chair
for 2014 and 2015 to be installed at the end of the December 2013 HRTO meeting.
Robert Lewis (Suffolk) will discuss the status of his efforts.
Recommended Action: Per discussion.

6. RCTO - Traffic Incident Management (TIM) Update
11:10 a.m. – 11:20 a.m.

VDOT’s RCTO-TIM Committee met on August 29, 2013.

Sam Belfield (HRTPO) will provide a summary of recent RCTO-TIM activities.
Recommended Action: Per discussion

7. Next Meeting Schedule, Location, and Agenda Items
11:20 a.m. – 11:30 a.m.

The next HRTO meeting is scheduled for Tuesday, December 10, 2013 from 9:30
a.m. – 11:30 a.m. at the Regional Building, Chesapeake.

Members are requested to suggest agenda items for the next meeting which will
help HRTO fulfill its information sharing/receiving, collaboration, advisory, and
project prioritization roles. Dan Rydzewski will lead a discussion of the next
meeting’s agenda.
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DRAFT Minutes of the August 13, 2013 HRTO Subcommittee Meeting
Regional Building, Chesapeake, 9:30am
Attendees
Robert Case, HRTPO
Iris Rodriguez, FHWA
Frank Hickman, Va. Beach
Keith Nichols, HRTPO
Daniel Rydzewski, Norfolk
Steve Froncillo, Chesapeake
Brian Fowler, Norfolk
Mike Corwin, VDOT
Leon Sisco, WATA
Jackie Kassel, Newport News
Steve Hetrick, Albeck Gerken
Tom Jenkins, SNJB
Kevin Crum, SNJB
Ryan McLane, ERC
Robert Lewis, Suffolk
Robert Trachy, VDOT
Bob Rella, Parsons Brinckerhoff
John Hendrickson, Parsons Brinckerhoff
Dave Forster, Virginian‐Pilot
Kamlesh Chowdhary, HRT
Eric Reddeck, EGH
Dean Gustafson, VDOT
Scott Cowherd, VDOT
Ric Lowman, Va. Beach
Sam Belfield, HRTPO
1. Public Comment Period
No Public Speakers
2. Minutes of June 11, 2013 Meeting
No modifications of the minutes – approved.
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3. Regional Procedures Document for Planned Closures of River Crossings
Rob Case (HRTPO) presented the edits he made to the closing procedures document based
on comments at last month’s meeting, then he presented a new document he prepared to
help operators estimate the impact of potential closings. The new document includes
volumes, diversion percentages, and capacities of the crossings.
The committee voted to approve the closing procedures document for interim
implementation. If the procedures work well, the committee plans to vote in October to
forward the document to TTAC and the HRTPO Board for approval.
4. VDOT Operations‐ Next Steps
Dean Gustafson (VDOT) led the discussion on the department’s goals with the new
operations services contract in place. One of the primary goals is to maintain system access
and to define performance measures (travel times/hours of delay/incident duration/HOV
performance).
Highlights of the new operations contract are:
‐ Consolidates 11 previously issued contracts
‐ Is a statewide contract that other state/municipal agencies can use
‐ Six (6) year contract, renewable to 12 years
‐ Offers innovations in technology to link all VDOT TOCs
‐ Employ technology to monitor/operate traffic signals in real‐time to improve
arterial operations
Another goal is to coordinate Virginia arterial operations. This is to allow active
management of signals statewide, allow interagency coordination and integration with
other transportation modes.
Another goal is to allow TOC control rooms to monitor the status of traffic signal systems
and to adjust signal timings in response to incidents.
5. Real‐Time System Management Information Program (RTSMIP)
Larry Trachy (VDOT) and Scott Cowherd (VDOT) led the discussion about this program
whose primary mission is to get traffic information to the traveling public. The program
will be implemented in two (2) phases. The first stage will cover the interstates by 2014.
The second stage, by 2016, will cover other metropolitan “Routes of Significance”.
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The program would be established via an MOU with the local MPOs. Within each MPO, an
MPO Collaborative group would be established. This group would be the core group from
the region that would work to identify coordination issues and Routes of Significance.
6. RCTO ‐ Traffic Incident Management (TIM) Update
Sam Belfield (HRTPO) led this discussion. The group met on 5/23/2013. The group held
SHRP2 training on 7/25/13 which had 52 participants and 60 people attending.
7. Next Meeting Schedule, Location, and Agenda Items
Brian Fowler (Norfolk) suggested discussing the update to the ITS/Operations Strategic
Plan.
Frank Hickman (Virginia Beach) mentioned that FHWA was approaching closure on our
Regional Traffic Signal Assessment report. More details will be forthcoming including
opportunities for FHWA training.
The next HRTO meeting is scheduled for Tuesday, October 8, 2013 from 9:30 – 11:30 a.m.,
location TBD. (Jackie Kassel will investigate holding the meeting at the Police HQ in
Newport News.)
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Regional Procedures for Planned Closures at River Crossings
Prepared by HRTPO staff for, and in cooperation with, the following five (5) operators:
VDOT, Elizabeth River Crossings (ERC), Chesapeake, South Norfolk Jordan Bridge, and Suffolk
September 2013
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Reason for This Document
In response to several recent closings of multiple river crossings resulting in significant delays
at remaining crossings, and in light of the fact that five (5) different organizations now
operate the subject river crossings (crossings and Operators listed below), HRTPO staff has
prepared a regional procedures document to help Operators prevent/minimize these delays.
Purpose of This Document
The purpose of this document is to enable Operators to periodically close river crossings as
necessary without causing major disruptions to the lives of Hampton Roads residents.
Subject River Crossings
1. Hampton Roads Bridge Tunnel (HRBT)
2. Monitor‐Merrimac Mem. BT (MMMBT)
3. Godwin and Hazelwood Bridges (G&HBs)
4. James River Bridge (JRB)
5. Midtown Tunnel (MTT)
6. Downtown Tunnel (DTT)
7. Berkley Bridge (BB)
8. South Norfolk Jordan Bridge (SNJB)
9. Gilmerton Bridge (GB)
10. High‐Rise Bridge (HRB)
11. Steel Bridge (SB)
12. Great Bridge Bridge (GBB)
13. Chesapeake Expressway Bridge (CEB)
14. Centerville Turnpike Bridge (CVTB)
Operator
VDOT
Suffolk
ERC
SNJB
Chesapeake

Responsible Position
Regional Traffic Op’s Manager
City Traffic Engineer
Operations Manager
General Manager
Traffic Engineer III

Operator
VDOT
VDOT
Suffolk and VDOT, respectively
VDOT
ERC
ERC
VDOT
SNJB
Chesapeake
VDOT
Chesapeake
Chesapeake
Chesapeake
Chesapeake
Current Holder & Responsible Person
Mike Corwin (Acting)
Robert Lewis
Ryan McLane
Kevin Crum
Steve Froncillo

Scope of This Document
These regional procedures cover closure impact calculations and communication between—
on one hand—the subject Operator and—on the other hand—the other Operators and the
public. For Operators that operate multiple crossings, closing one crossing involves
communication within that Operator organization. But because in‐house procedures are best
established by individual Operators, this procedures document does not cover the in‐house
communication necessary for those Operators that operate multiple crossings.
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Map of Subject River Crossings

HRBT

JRB

MMMBT

G&HBs

MTT
DTT
SNJB

GB
HRB
SB
GBB

CEB

CVTB

Intracoastal Waterway (ICW) Crossing Group:
Crossings:
HRBT, MTT, BB, DTT, SNJB, GB, HRB, SB, GBB, CEB, CVTB
Operators: VDOT, ERC, SNJB, Chesapeake
Hampton Roads Harbor Crossing Group:
Crossings:
HRBT, MMMBT, JRB, G&HBs
Operators: VDOT, Suffolk
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Application of This Document
This procedures document applies only to one (1) type of closure: closures which meet all
three (3) of these criteria:
1) full closure of at least one direction,
2) planned in advance, and
3) expected to last 15+ minutes during the day (30+ minutes during the night)
This document does not apply to typical bridge lifts for marine traffic.
Because temporary bi‐directional operation of open lanes (made necessary by the closure of
other lanes) creates fewer problems than uni‐directional or zero‐directional operation, these
procedures do not apply to temporary bi‐directional operation.
The closure of a direction of a crossing (e.g. closing all westbound lanes without bi‐directional
operation of the remaining lanes) for a significant period must be handled carefully—
regardless of the time or date of the closure—due to the geography of Hampton Roads.
Hampton Roads is divided by water into three main areas: Peninsula, Western Southside, and
Eastern Southside. Because of the expense of bridges and tunnels, the highway links between
these three areas are limited in number. This limited number 1) causes, for those who reach a
closed crossing, travel of significant distance to reach an open crossing, and 2) causes, during
the daytime, crossings to be congested, such that daytime closures of one or more crossings
can result in massive congestion at the remaining open crossings.
Although this document uses the verb “will” to describe the actions of Responsible Persons,
there may be, of course, circumstances when it be impossible or unwise for such actions.
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Organization of This Document
The procedures in this document are organized according to the time at which they would be
executed:
1) identifying a desired closure time and date
2) setting a planned closure time and date
3) between setting a planned closure time/date and the closure event, and
4) during the closure event.
Note that the three key milestones [a) identifying a desired closure time/date, b) setting a
planned closure time/date, and c) the closure event] are colored independently for ease of
understanding.
Note that “desired” closure time is differentiated from “planned” closure time via italics.
Note that key actions are bold and boxed.
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1. Identifying a Desired Closure Time and Date
Because experience has shown that closing two river crossings at the same time can result in
massive congestion at the remaining crossings of the subject crossing group, prior to setting a
Planned Closure Time and Date, the Responsible Person will:
inspect his/her Outlook calendar1 to see if a closure of another crossing—in the
subject Crossing Group—is planned at the subject time
If another closure was previously scheduled in the same Crossing Group, the Responsible
Person will typically choose a different Desired Closure Time and Date.
Once the Responsible Person has identified a unique Desired Closure Time/Date, he/she will:
estimate the impact which the subject closure would have on the other crossings.
Weekday daytime closures will typically be avoided.
One method of estimating the impact on paper/computer follows:
1. Select the key hour of the subject closure time period .
a. The key hour is the hour with the highest volumes.
b. For example, the key hour of a one‐night 8pm‐to‐5am closure is 8‐9pm.
2. For the key hour, look up the expected volume of the subject direction/crossing.
3. Spread this volume across other crossings in the subject Crossing Group.
4. Look up key‐hour volumes of affected crossings and add diverted volumes to them.
5. Look up capacities of each affected crossing and compare them to above total volumes.
This method can be executed 1) manually using the aids (including volumes, diversion rates,
and capacities) provided by HRTPO staff (see “A Method of Estimating the Impact of Crossing
Closures in Hampton Roads”, HRTPO, August 2013), or 2) electronically using the spreadsheet
provided by HRTPO staff (see “Spreadsheet to Calc River Crossing Closure Impact.xlsx”).
If the expected volume exceeds or nears2 the capacity of any crossings, the Responsible
Person will typically pick another Desired Closure Time and Date (and restart this step #1).

As discussed in section 2, planned closures will have been added to the Outlook calendars of all Responsible
Persons via “New Meeting” invitations from the Responsible Person of the subject closure.
2 Because the hourly volumes provided by HRTPO staff to the operators are average hourly volumes, actual
volumes may be higher. It is recommended, therefore, that Responsible Persons reconsider closures for which
calculations indicate that diverted volumes will give other crossings total volumes near capacity.
1
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2. Setting a Planned Closure Time and Date
After the Responsible Person has found a unique closing time/date that does not overtax
other crossings, the Responsible Person will notify the other Responsible Persons by:
adding the subject closure to the personal Outlook calendars of the other
Responsible Persons via a “New Meeting” invitation.
The Responsible Person will:
1) enter the date and time of the planned closure as the date and time of the “new
meeting”, and
2) enter a) the crossing name, and b) the closure direction as the “location” of the “new
meeting”.
Because the operation and maintenance of each facility is basically the responsibility only of
its operator, each Responsible Person receiving the invitation will “accept” it, thereby adding
notice of it to their calendars.
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3. After Setting a Planned Closure Time and Date and Before the Closure Event
In order to prevent the public from driving to the subject crossing and finding it closed, the
Responsible Person will:
alert the public of the planned closure time and date.
Responsible Persons will inform the public of the planned closure time and date via their
Public Information Officers (PIOs) who will use various media to inform the public including:
Press
releases
Public
meetings

Paid
advertisements
Communication
w/ stakeholders

Mailings

Project
website
Highway
Advisory
Radio

Signs
(including
VMS)

Operator’s
website
511 Virginia

Social
media
On‐site
signage

The Responsible Person will typically alert the public of daytime closures further in advance
than nighttime closures.
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4. During the Closure Event
In order to prevent the public from driving to the crossing and finding it closed during
directional closures lasting 15 minutes or more, the Responsible Person will:
a) alert the public of the current closure,
b) identify any pertinent alternate routes for the public, and
c) alert the public of any current unusual congestion at the other crossings
caused by the subject closure.
Congestion at the other crossings can be monitored by common devises (e.g. traffic layer of
the map of a smartphone). In addition, if, during the closure event, atypical congestion occurs
at another crossing, the Responsible Person of the latter (newly congested) crossing will:
inform the closed crossing’s Responsible Person of congestion at other crossing.

Communicating with the Public During the Closure Event:
For directional closures lasting 15 minutes or more, the Responsible Persons will
communicate the above three (3) items to the public via various media including:
Fixed‐Location
Variable Message
Signs (VMS)
Portable VMS
Project website

Paid
advertisements

511 Virginia

Temporary Signs
Highway Advisory
Radio

Operator’s website
Social media
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Afterword
Two types of persons have a need for the “public” alerts in sections 3 and 4 above: 1) persons
with a common interest in closures (e.g. someone trying to get to work), and 2) persons with a
life‐or‐death interest in closures (e.g. policemen, firemen, ambulance drivers, etc.). By using
the media identified above, both types of persons will be informed.

Summary of Key Actions
1. Identifying a Desired Closure Time and Date
a) inspect his/her Outlook calendar to see if a closure of another crossing—in the
subject Crossing Group—is planned at the subject time
b) estimate the impact which the subject closure would have on the other
crossings.
2. Setting a Planned Closure Time and Date
add the subject closure to the personal Outlook calendars of the other
Responsible Persons via a “New Meeting” invitation.
3. After Setting a Planned Closure Time and Date and Before the Closure Event
alert the public of the planned closure time and date.
4. During the Closure Event
The Responsible Person of the subject closure will:
a) alert the public of the current closure,
b) identify any pertinent alternate routes for the public, and
c) alert the public of any current unusual congestion at the other crossings
caused by the subject closure.
The Responsible Person of a crossing congested by the subject closure will:
inform the closed crossing’s Responsible Person of congestion at other crossing.
10
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Executive Summary

Traffic signal systems must be maintained and traffic signal programs must be sustained for the value of
these programs and projects to reach the potential expected of them by policy makers and the public.
Changes in weather, planned events, incidents, land use, and the roadway network itself all contribute
to changing patterns and demands for service at each signal. Agencies responsible for those signals must
actively work to ensure that they are kept operating efficiently and sustainably. If those agencies are
unable to sustain those programs, the municipal traffic signal systems and related ITS components will
deteriorate and their performance diminish. The traveling public will not receive the full benefits of
those programs and projects, leading to reductions in both the quality and reliability of traffic
performance.
The goals of this review were to:
1. Assess the condition and quality of traffic control signal system operations Hampton Roads local
agencies, based on the sample observed during the review
2. Assess the condition and quality of traffic control signal system maintenance in the region
3. Assess the municipalities’ commitment and support, in terms of technical expertise, resources,
implementation plans, and so on, to assure satisfactory operations and maintenance of traffic
control signal systems
4. Develop a vehicle to procure regional traffic signal system funding from any available funding
sources
5. Develop a process to link traffic signal operations into the long-range planning process
It was not the purpose of the review to develop a specific assessment for each observed agency, but to
determine the general health of traffic signal programs in the area as the basis for actions that can be
taken by most or all agencies, and by the region as a whole, to improve and sustain good basic service.
The Review Team comprised three FHWA representatives, a representative from VDOT, and an observer
from the International Municipal Signal Association. The participants included all the members of the
Hampton Roads Traffic Operations Subcommittee (HRTO) of the Hampton Roads Transportation
Planning Organization. The team visited seven jurisdictions, in addition to presenting general topics and
an initial summary, during the review. The review as conducted in October, 2012.
The following observations were made during the review. These are explained in greater detail in the
report that follows.
1.

All agencies demonstrate an earnest desire to fulfill their mission, and with few exceptions possess
the expertise to do so.

2.

Some agencies are facing funding shortfalls that will diminish their ability to provide good basic
service and maintain Federally funded infrastructure.

3.

Most agencies have not identified the value of their traffic signal infrastructure as the basis for
developing an asset management approach to maintenance and operations.
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4.

Agencies have not clearly defined their core mission, operational objectives, or what constitutes
good basic service for that jurisdiction, and thus have not always been empowered to make good
decisions about where to spend scarce resources.

5.

Agencies have not built appropriate performance assessment capabilities into their traffic signal
infrastructure.

6.

Most agencies have not developed a traffic signal management plan that they can use to guide
their operations, design, and maintenance practices.

7.

Agencies have not established meaningful programs for developing engineering staff effectiveness

8.

CMAQ project funds have been distributed unevenly, and without a regional plan for moving the
funds where they are needed the most.

9.

Capital project funds have been used to mask or overcome shortfalls in ongoing operations and
maintenance programs, but not as part of a strategy for managing limited resources.

10. Capital projects are being used to mask programmatic deficiencies.
11. Agencies have not consistently documented needs and requirements for traffic signal
infrastructure projects.
12. Some agencies have not reconsidered their chosen traffic signal hardware and software standards
frequently enough to ensure long-term asset sustainability.
13. Regional focus is growing, but improvement is still needed.
This report also includes an Action Plan, which includes… (To be completed by the HRTO…)
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Background

The Hampton Roads region comprises three distinct land masses separated by the Hampton Roads of
the James River and Chesapeake Bay, and the Elizabeth River. Each region includes multiple municipal
jurisdictions, each of which manages traffic signal operations on non-freeway facilities within their
jurisdiction. The bodies of water are connected by a few bridges and tunnels, which serve to
concentrate regional traffic approaching those crossing points. Economic conditions in the region vary
significantly, and the budgetary situation of the area’s municipal jurisdictions also varies significantly. In
several cases, arterial streets cross borders in developed areas such that those borders are not obvious
to the motoring public.
Area agencies have worked together to form the Hampton Roads Transportation Operations
Subcommittee (HRTO) of the Hampton Roads Transportation Planning Organization. This subcommittee
comprises state, county, and municipal traffic operations representatives who meet regularly to address
mutual problems and to provide advice and guidance on the implementation of the Congestion
Mitigation and Air Quality Program, among other activities. The HRTO, noting the variability across the
region regarding funding and agency support for traffic signal management, requested an outside
review of traffic signal operations, to be conducted by a team assembled by the Federal Highway
Administration Virginia Division. This report contains the results of that review.
At the national level there has been recent attention given to and efforts carried out towards assessing
the condition and quality of traffic signal operations in the United States. The National Transportation
Operations Coalition (NTOC) has sponsored three national Traffic Signal Operations Self Assessments,
which were conducted in 2004, 2006, and 2011. The NTOC with support from FHWA developed a
National Report Card on traffic signal operations based on the results of these assessments. The 2005
National Report Card produced a grade of D- and the 2007 National Report Card produced a grade of D.
The 2011 National Report Card resulted in a grade of D+, showing that progress has been small at best.
The 2007 Traffic Signal Operations Self-Assessment involved 417 agencies from 47 states that voluntarily
completed the assessment, representing approximately 45 percent of all traffic signals in the United
States. Several agencies from Virginia participated in this self-assessment. A grade of D means that
agency programs to support efficient maintenance and operations of traffic signals are not as effective
as they could be.
The following benefits were presented in the National Traffic Signal Report Card as being achievable if
agencies dedicated the efforts and the resources to achieve a high score.
•
•
•
•
•

Delay would decrease by 15-20%
Travel time would reduce up to 25%
Emissions would reduce up to 22%
Fuel consumption would reduce up to 10%
B/C ratios up to 40:1

Attachment 4

Hampton Roads Regional Traffic Signal Review
Draft Version 0.3

Page 4
September 2013

That said, achieving a high score on the National Traffic Signal Report is not of itself valuable. Thus, the
focus of the review was not on achieving a high Report Card score, but rather on sustaining good basic
service for those who use the signalized network within each jurisdiction.
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Purpose and Objective

Traffic signal systems must be maintained and traffic signal programs must be sustained for the value of
these programs and projects to reach the potential expected of them by policy makers and the public.
Changes in weather, planned events, incidents, land use, and the roadway network itself all contribute
to changing patterns and demands for service at each signal. Agencies responsible for those signals must
actively work to ensure that they are kept operating efficiently and sustainably. If those agencies are
unable to sustain those programs, the municipal traffic signal systems and related ITS components will
deteriorate and their performance diminish. The traveling public will not receive the full benefits of
those programs and projects, leading to reductions in both the quality and reliability of traffic
performance.
The goals of this review were to:
1. Assess the condition and quality of traffic control signal system operations Hampton Roads local
agencies, based on the sample observed during the review
2. Assess the condition and quality of traffic control signal system maintenance in the region
3. Assess the municipalities’ commitment and support, in terms of technical expertise, resources,
implementation plans, and so on, to assure satisfactory operations and maintenance of traffic
control signal systems
4. Develop a vehicle to procure regional traffic signal system funding from any available funding
sources
5. Develop a process to link traffic signal operations into the long-range planning process
It was not the purpose of the review to develop an action plan for each local agency that was observed,
but to determine the general health of traffic signal programs in the area as the basis for actions that
can be taken by most or all agencies, and by the region as a whole, to improve and sustain good basic
service.
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Scope and Methodology

The Review Team agreed to evaluate six local jurisdictions in addition to VDOT during the review. In the
end, the team evaluated seven local jurisdictions. The reviewed agencies first filled out a questionnaire
designed to summarize a broad scope of issues for the reviewers before the visit. Conclusions were
generally drawn from the visits more than the questionnaires, though the questionnaires allowed the
reviewers to work more efficiently. After an initial presentation of the underlying topics of good basic
service and planning for operations, the Review Team conducted site visits for each of the participating
agencies. The team visited four agencies on each of October 17 and October 18, 2012, and conducted
free-form conversations and interviews with local-agency representatives to understand the main issues
they faced, and the main issues as they govern the effectiveness of that agency in accordance with the
goals of the review.
The agencies that were reviewed include:
•
•
•
•
•
•
•
•

City of Chesapeake
City of Virginia Beach
City of Norfolk
City of Portsmouth
City of Suffolk County
Virginia Department of Transportation, Eastern Region Operations
City of Hampton
City of Newport News

A copy of the questionnaire sent to participating agencies is included in Appendix 1. In general, the
questions were developed through an amalgamation of questions included in the Traffic Signal Report
Card and Self-Assessment, and from other reviews conducted in other metropolitan areas.
Appendix 2 contains a summary of notes for each of the interviews.
After the site visits, the Review Team met to summarize its preliminary findings into a presentation that
was delivered to the HRTO on October 19, 2012. That presentation is included in Appendix 3.
Attendance at the introductory meeting included:
Name

Agency

Phone

Email

Kickoff
Mtg.

Final
Meeting

Randy Cooper

City of Newport
News
VDOT Central
Office
City of
Chesapeake
City of Virginia
Beach
VDOT

926-6997

rcooper@nngov.com

Yes

Yes

(804) 786-9609

michael.clements@VDOT.virginia.gov

Yes

Yes

382-6177

kepply@cityofchesapeake.net

Yes

Yes

757-385-8967

fhickman@vbgov.com

Yes

Yes

(757) 925-2562

michael.miller@VDOT.virginia.gov

Yes

Mike Clements
Kevin Eppley
Frank Hickman
Mike Miller

Attachment 4

Hampton Roads Regional Traffic Signal Review
Draft Version 0.3

Page 7
September 2013

Name

Agency

Phone

Email

Rob Case
Sam Belfield
David Ambrose
Daniel
Rydzewski
Gary Walton

HRTPO
HRTPO
City of Suffolk
City of Norfolk

420-8300
420-8300
(757) 514-7647
(757) 664-7304

rcase@HTRPO.org
sbelfield@HRTPO.org
dambrose@suffolkva.us
danielrydzewski@norfolk.gov

City of
Chesapeake
Albeck-Gerken,
Inc. (on behalf of
City of
Hampton)
City of Norfolk
City of Suffolk
City of
Portsmouth
FHWA VA
Division
FHWA Resource
Center
FHWA Resource
Center
IMSA

(757) 382-6101

gwalton@cityofchesapeake.net

Yes

(703) 282-0899

shetrick@albeckgerken.com

Yes

(757) 664-7305
(757) 514-7603
(757) 393-8592

rob.brown@norfolk.gov
relewis@soffolkva.us
wrightj@portsmouthva.gov

Yes
Yes

(804) 775-3340

iris.rodriguez@dot.gov

Yes

Yes

(720) 963-3239

paul.olson@dot.gov

Yes

Yes

(410 962-4796

richard.denney@dot.gov

Yes

Yes

(757) 763-8805

ltebow@imsasafety.org

Yes

Yes

Steve Hetrick

Rob Brown
Robert Lewis
James Wright
Iris Rodriguez
Paul Olson
Rick Denney
Lonnie Tebow

Kickoff
Mtg.
Yes
Yes
Yes
Yes

Final
Meeting
Yes
Yes
Yes
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Process Review Team Members

The review team was led by Iris Rodriquez, ITS Specialist at the Virginia Division of the Federal Highway
Administration. Members of the team included:
•
•
•
•
•

Michael O. Clements, Virginia Department of Transportation
Rob Case, Hampton Roads Transportation Planning Organization
Paul Olson, Federal Highway Administration Resource Center
Richard Denney, Federal Highway Administration Resource Center
Lonnie Tebow, International Municipal Signal Association
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VI. Observations and Recommendations
1.

All agencies demonstrate an earnest desire to fulfill their mission, and
generally possess the expertise to do so.

The review team did not find any examples of agency professionals unwilling or technically unfit to
perform the duties necessary to provide good basic service to the travelers in their jurisdiction. This
observation is unrelated to their ability to do so within the funding levels and support that they receive
within their agencies, or within the roles to which they are assigned, which may not be appropriate to
their level of training and expertise. These are the subjects of separate observations.
There were examples of repair and maintenance technicians being put in the role of traffic engineers,
however. The setting of operational objectives based on agency goals and planning objectives, the
determination and articulation of strategies to accomplish those objectives, and the development of
tactical plans to carry out those strategies should be performed by traffic engineers with experience in
managing traffic signal programs. Some maintenance technicians are able to fill that role, but they may
lack the authority within the agency to fully address management and programmatic needs.
Furthermore, the Review Team believes that these elements should be clearly documented in a Traffic
Signal Management Plan. We did see some agencies that had severely cut or eliminated their
engineering staff, essentially forcing such planning to be performed either by higher-level managers who
may lack the specific experience, or by technicians in those departments who are put in the position of
setting their own agenda without policy guidance. The Review Team recommends that all agencies in
the Hampton Roads region maintain an expert traffic engineering staff in addition to non-professional
staff necessary to provide good basic service in their jurisdictions. The Review Team believes that such
engineering leadership is central to providing good basic service, and therefore a key element in a
jurisdiction fulfilling its mission to its citizens.

2.

Some agencies are facing funding shortfalls that will diminish their ability
to provide good basic service and maintain Federally funded
infrastructure.

All agencies have responded to demands to do more with less, without any reduction in the quality of
service they provide, though in some cases unsustainably. Some agencies were faced with budget
shortfalls and reductions that went beyond addressing inefficiencies and were severe enough to
diminish their ability to provide good basic service. Part of the problem is that few agencies have clearly
articulated a basic service concept, set of objectives, and a plan, which collectively establish a baseline
of what the agency will provide given its current resources. Consequently, policy makers and elected
officials may be unable to make difficult funding decisions with a clear understanding of the effects of
those decisions, as compared to that baseline. The effects of the reductions in resources are therefore
not visible, even though they are real.
The Review Team recommends that agencies learn to more clearly articulate what basic services will be
provided given current resources, so that they can provide meaningful and supportable information to
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their policy makers and elected officials who will then be able to make appropriate funding decisions.
They may also struggle to effectively allocate the available resources to achieve their objectives.
Another aspect of this observation is that some agencies are unable to operate and manage their
infrastructure that was installed using federal funds, to achieve the full capabilities of those systems.
Title 23 of the Code of Federal Regulation, Section 450.322(f)(3) covers operational and management
strategies. This regulation requires the inclusion of “Operational and management strategies to improve
the performance of existing transportation facilities to relieve vehicular congestion and maximize the
safety and mobility of people and goods” within the metropolitan longer range transportation plan. This
same Federal regulation requires that these metropolitan long-range transportation plans include a
financial plan for implementing projects in the long-range plan. Inasmuch as the local agencies included
in this review have obligated Federal funds for traffic signal capital improvement projects on Federal-aid
highways, Federal regulation requires maintaining resources for effective operations and maintenance.
23 CFR 450.322(f)(10)(i) states, ”(i) For purposes of transportation system operations and maintenance,
the financial plan shall contain system-level estimates of costs and revenue sources that are reasonably
expected to be available to adequately operate and maintain Federal-aid highways (as defined by 23
USC 101(a)(5)) and public transportation (as defined by 49USC Chapter 53).” For traffic signal systems
that receive Federal funds, 23 CFR 940.11 also requires that agencies provide a systems engineering
analysis that in part identifies operations and maintenance resource requirements. We note that these
regulations require that the operational and management strategies improve the performance of
existing transportation facilities, as demonstrated by reductions in congestion and improvements in
mobility. Maintaining the ability of the infrastructure to merely function, without supporting its effective
operation, does not fully comply with this regulation. This will reduce the effective life of the system,
leading to the agency replacing the system using capital funds and repeating the cycle, as noted in later
observations.

3.

Most agencies have not identified the value of their traffic signal
infrastructure as the basis for developing an asset management approach
to maintenance and operations.

Part of understanding and developing support for maintenance of the traffic signal infrastructure
includes an understanding of that infrastructure as an asset. The Review Team found no agencies that
had considered even the simple question of the total value of their traffic signal infrastructure. During
the workshop, the Review Team presented a spreadsheet intended to provide a broad estimate of the
asset value of traffic signals in the Hampton Road region. That spreadsheet was not completed, but it
highlighted that few area agencies had ever articulated the value of their infrastructure as an asset to be
managed and maintained.
Asset management is defined as a program that monitors asset value and optimizes the asset lifecycle to
gain the largest value for the asset investment. An asset management program depends on knowing the
value of the asset in physical infrastructure terms, and also in terms of its operational effectiveness.
Agencies that have developed and maintain pavement management systems, for example, use regularly
measured pavement-quality to determine the initial pavement design requirements, the appropriate
times for maintenance activities, and the appropriate time for replacement, in order to gain the most

Attachment 4

Hampton Roads Regional Traffic Signal Review
Draft Version 0.3

Page 11
September 2013

value for the infrastructure investment. The agencies we observed did not undertake routine
assessment of the effectiveness of their traffic signal infrastructure, either in terms of physical condition
or operational effectiveness. For an asset management system to work, the agency must know:
•
•
•
•

The value of the asset in terms of its cost to install
The minimum standard of asset effectiveness
The current effectiveness of the asset
The expected life of the asset, not in terms of the time to physical failure, but rather in terms of
when it is no longer operationally effective

Thus, knowing the value of the physical infrastructure is just the first step. The next step is to
understand what the agency and other stakeholders (including the providers of funding) intend the
infrastructure to achieve, and then building the capability within the infrastructure to evaluate that
achievement. Those are the subjects of the next two observations.

4.

Agencies have not clearly defined their core mission, operational
objectives, or what constitutes good basic service for that jurisdiction,
and thus have not always been empowered to make good decisions about
where to spend scarce resources.

Only one agency that the Review Team interviewed had developed an initial Traffic Signal Management
Plan, but all agencies need to do so, particularly those agencies facing the most serious budget stress.
The agency suffering the most stress had cut back staff to the point where there was no engineer
dedicated to traffic signal operation. This delegated most of the operational responsibility to the
maintenance technician supervisor, who was working unsustainable hours to try to keep up.
That agency had faced a series of budget reductions that were initially seen as improving efficiency. But
the Review Team has noted that there is a limit to how much budget reduction can improve efficiency
before it starts to diminish the agency’s ability to provide good basic service. As previously mentioned,
all agency personnel interviewed by the Review Team took considerable pride in their ability to minimize
the effects of budget shortfalls. At some point, however, they need to be able to articulate what the real
effects of those reductions will be in order to maintain good basic service.
For example, agencies should define good basic service for their jurisdiction, given a set of resources.
That good basic service definition flows from their goals, which are provided at the policy planning level.
For example, agencies around the country articulate goals such as drawing in visitors to portions of their
city that provide abundant dining and entertainment services. Or they may be attracting tourists into an
area with historical and recreational services. Or, they may seek to serve alternative modes of
transportation by providing fair access to transit, pedestrian, and bicycle users. These are goals that
extend beyond the traditional goal of moving commuters through a network as quickly as possible. The
agencies in Hampton Roads may have articulated any of these objectives at some levels, but these have
not been clearly reflected in traffic signal management strategies and tactics.
These goals lead to operational objectives. For example, an agency serving commuter traffic along an
arterial may set smooth flow for arterial traffic as the primary objective. An agency with the goal of
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serving retail or recreational areas along those arterials may be primarily concerned with equitably
serving those adjacent land uses. A given arterial may require both objectives at different times of the
day. Many traffic engineers believe these objectives to be obvious, but most of those interviewed by the
review team were unable to articulate those objectives succinctly, or in a way that were likely to be
meaningful and relevant to non-traffic engineers. The Review Team believes that this will inhibit the
ability of those agencies to build support for their programs within their jurisdictions.
These objectives become more critical as the network becomes congestion, and the objectives of
operation shift from smooth and equitable flow to managing the size and location of residual queues.
Objectives in congested conditions require monitoring, assessments, and selected and implemented
operational strategies unique to the congested regime.
For example, an agency focusing on the objective of arterial throughput, which might be appropriate for
a congested arterial primarily carrying through commuter traffic, will particularly need such facilities as
side-street detection and pedestrian signals and pushbuttons, so that the signal may feed as much time
as possible back to the main street when there is little or no demand for the conflicting movements. An
agency serving a retail area, on the other hand, may need detection on the main street and the mainstreet left turns, and features such as early release of hold, to allow more time for side-street
movements. An agency with a moderately uncongested network that is facing severe budgetary stress
might be able to install reasonable signal timings for minor movements, relatively short and robust
signal timings, and then defer maintenance on minor-movement detectors, and still provide good basic
service.
Some observed agencies have protected their ability to maintain communications infrastructure, while
giving up their traffic engineering staff capabilities. The Review Team believes that this will undermine
their mission ultimately, and undermine their ability to provide good basic service. The Review Team
believes that signal timing and operational management is a core capability, while some maintenance of
infrastructure (e.g. fiber communications infrastructure) can be maintained ad hoc by contractors. The
Review Team recommends that agencies protect their capability to carry out their core mission, and if
necessary rent the additional support they need.
More specifically, the Review Team noted that many agencies are hiring consulting engineers to perform
all their signal timing duties. While many consultants are highly qualified, the Review Team believes that
they are not always well-positioned to manage signal timing without strong oversight from agency
traffic engineers. For one thing, consultants have a different boundary of what is acceptable as a
recommendation, given that they depend on insurance to protect them from liability. City agencies
usually have a greater ability to protect themselves from liability claims, and can avoid being overly
conservative with respect to signal timings and pavement markings. Most importantly, though,
consultants are not usually positioned to be directly accountable to citizens who complain about
operation, and thus the agency staff is in the untenable position of having to explain operation that they
did not design, and often that they do not understand. Most importantly, an agency staff unable to
perform the work themselves is not empowered to select and supervise the work of consultants, or
even evaluate their ability to do the work. We believe that this is an unsustainable approach that
undermines and agency’s core mission and ability to deliver good basic service.

Attachment 4

Hampton Roads Regional Traffic Signal Review
Draft Version 0.3

5.

Page 13
September 2013

Agencies have not built appropriate performance assessment capabilities
into their traffic signal infrastructure.

Many of the agencies in the Hampton Roads area have installed new traffic signal systems within the
last few years. None of these systems were installed with the capability to evaluate the effectiveness of
the operations of the traffic signals. The agencies have not defined what constitutes effective operation,
and have not established data collection and performance measurement as ongoing activities. By
building traffic signal systems without consideration of performance measurement, the agencies have
missed an opportunity to build performance management (and therefore asset management) into their
good basic service concept. Thus, they are unable to report on the effectiveness of their traffic signal
assets.
The observation team noted many agencies relying solely on complaint calls, with perhaps some ad hoc
observation as they themselves drive through the network, as an assessment of their operational
effectiveness. Reducing complaint calls provides, at best, a validation that the traffic signal
infrastructure is not violating the expectations of travelers sufficiently to motivate complaints. But this is
not the same as the traffic signal infrastructure fulfilling the agency’s goals and operational objectives.
Note, however, Observation 6. Performance measurement must be built on established operational
objectives. For example, an agency person with the objective of providing smooth flow for an arterial
carrying through commuter traffic will want to know whether those through cars are being stopped
unnecessarily. Thus, they should build the measurement infrastructure into their systems that will allow
them to assess stops along the arterial. The Purdue Coordination Diagram shown below is one such
example. A location that does not serve through cars, but rather serves a retail area where the objective
is equitable service to all movements rather than focusing on smooth arterial flow, may need a
measurement infrastructure that shows to what extent the phases of the signal are utilized, so that the
agency can determine how well phase utilization is balanced around the intersection.
Other agencies around the country are now developing performance measurement systems to track
their traffic signal effectiveness. The Indiana DOT, for example, has implemented data collection
algorithms in their local controllers to record vehicular actuations and plot them against traffic signal
operations over the course of a day. The resulting diagram was developed by Purdue University, and is
known as the Purdue Coordination Diagram (PCD). The Indiana DOT uses the PCD for their remote signal
systems, reviewing them daily as a verification that the systems are functioning as designed, and
reviewing them over longer periods to assess and validate system effectiveness. The Utah DOT has
implemented a similar system, and provides web-based displays of effectiveness for any recent time
period through the current day. The figures below show a recent evaluation of one of their
intersections.
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Figure _. Utah DOT Online Performance Measurement System.
Note that these examples are current, real data. The data are collected from existing detection systems
using their existing controllers. There are some special requirements that must be fulfilled to set up
detection and control systems to collect the data needed for these systems, but these requirements
start with an understanding of the performance management application, leading to requirements for
infrastructure necessary to evaluate operation as an ongoing activity, rather than as an ad-hoc
assessment. This system is available online, at the URL shown below:
http://udottraffic.utah.gov/signalperformancemetrics/
Once the user has selected an intersection and day-of-interest, pressing “Create Metrics” produces the
diagram shown in the next figure.
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Figure _. Utah DOT Purdue Coordination Diagram for Selected Intersection.
The diagram shown above requires a bit of explanation. The diagrams are organized by time of day on
the X axis, and time-into-cycle on the Y axis. As each cycle times, the green dots show when the subject
phase turned green, and the red shows when it turned red. The black dots show vehicle actuations.
When the red dots line up along a fixed row, the signal is operating in coordinated mode. When the red
dots are scattered, the signal is operating in free mode. A red line connects all the red dots, and a green
line connects all the green dots on the diagram.
The diagram shows good progression for the afternoon period of the upper diagram for Phase 2. The
black dots are more concentrated above the green line and below the red line, showing that most
arrivals during that period arrived during green. Each period reports the statistic “AoG”, or Arrival On
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Green, which is a measure of smooth flow along the arterial. If the AoG is a higher percentage than the
main-street green time, then coordination is having a positive effect on network flow. For example, the
PM peak period on Phase 2 shows a green time (GT) of 68%, and an AoG of 79%, indicating that the
green period sees a greater concentration of arrivals than the red period. If the black dots showed a
concentration of arrivals below the green line, these statistics would be reversed. If the AoG is lower
than the percentage of green, then the coordination is having a negative effect on network flow.
One agency we reviewed has installed an adaptive signal control system, but even though the adaptive
system must collect data of this sort to function adaptively, the agency was not reviewing those data to
evaluate whether the adaptive system was performing as expected. For adaptive technologies, we
recommend that these types of continuously available performance reports be required in all cases. But
the Utah and Indiana applications of the Platoon Coordination Diagram demonstrate that performance
reporting can be built into any traffic signal infrastructure. During our review, one intersection on that
adaptive system was showing cars waiting on a minor movement for a considerable period while the
main street was serving no cars—just the sort of situation most adaptive systems claim to improve. But
without any performance-measurement context, such observations, even when anecdotal and taken
out of context, become the dominant impression of system effectiveness.
One aspect of performance measures of this type is that they target the engineering staff. They support
continuous improvement and multiply the expertise and capability of the engineering staff. These types
of measurements are just as necessary to maintain program effectiveness as are the assessment of
improvements in aggregate traffic performance measures that might be useful for non-engineering
policy makers, politicians, and citizens.

6.

Most agencies have not developed a traffic signal management plan that
they can use to guide their operations, design, and maintenance practices.

The previous observations concerning core mission, goals, operational objectives, and the ability to
manage the traffic signal asset infrastructure using measurement-driven performance management,
should be documented in a traffic signal management plan. That plan should include all those elements,
plus how those goals and objectives will be attained through strategic and tactical design, maintenance,
and operations practices. Since the review, one agency (City of Suffolk) has drafted a Traffic Signal
Management Plan, and we believe that all agencies should do so.
A guide for developing such a plan based on the concept of providing good basic service has been
prepared by FHWA and is available here:
http://ops.fhwa.dot.gov/publications/fhwahop09055/sigopsmgmt_v.htm
To minimize the level of effort required for all agencies to develop traffic signal management plans, one
approach might be to develop a common traffic signal management plan on a regional basis, and then
allow local agencies to tailor it for their specific needs, goals, and objectives. We believe that this
approach will also bring into clear focus where agency practices have differed across the regional
unnecessarily, and in ways that inhibit cross-border operational integration.
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One aspect of an effective traffic signal management plan is staff effectiveness, which is the subject of
the next observation.

7.

Agencies have not established meaningful programs for developing
engineering staff effectiveness

This is the corollary of the previous observation of depending too much on consultants for core
capabilities. We found no formal training activities, either within agencies or across the region, to
develop engineering staff capabilities. Consequently, several agencies had put engineers with minimal
experience and training in charge of key aspects of system operation.
Training programs are available to supplement agency efforts, but agency efforts could also include
formal mentoring processes, even if that means sharing mentors regionally. This is one opportunity for
demonstrating the power of regional collaboration.
When considering training activities, agencies should consider their consultants as extensions of their
staff, when they use consultants for providing core capabilities. They should not depend on consultants
to arrive trained. For one thing, consultants will not have built that agency’s goals and operational
objectives into their methods, and will instead attempt to apply the same methods everywhere,
whether or not they are appropriate in that jurisdiction or situation.
The Federal Highway Administration’s National Highway Institute has recently completed the
development of four new courses in traffic signal operation to add to the existing course in the catalog.
The full traffic signal curriculum includes:
• Traffic Signal Design and Operation (NHI Course #133121, originally Course #133028) – A two-day
course that covers the basics of signal design and operation warrants, phasing, detection positioning,
control strategies, timing parameters, etc.
• Traffic Signal Timing Concepts (NHI Course # 133122) – A two-day course which goes into more detail
on signal timing for isolated and system operations than Course 133121 and presents how the design
of traffic signal timing fits into an objective-driven, performance-oriented process.
• Systems Engineering for Signal Systems Including Adaptive Control (NHI Course #133123) - A two-day
course aimed to assist traffic signal managers and operations supervisors to identify the needs for
improved traffic operations, and utilize systems engineering principles for the implementation of a
new advanced traffic system. This course will provide traffic operations managers and personnel a
comprehensive view of what is required before, during, and after the implementation of a new traffic
control system.
• Evaluating Performance of Traffic Signal Systems (NHI Course # 133124) – A two-day course aimed at
helping agencies evaluate and prioritize their traffic signal system investment decisions and day-to-day
operations in support of agency objectives.
• Successful Traffic Signal Management: The Basic Service Approach (NHI Course # 133125) - This
course. NEEDS rest of story
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There are also a variety of training opportunities beyond these courses, including, to name just one
example, the CITE (?) online course on signal timing.

8.

CMAQ project funds have been distributed unevenly, and without a
regional plan for moving the funds where they are needed the most.

The Review Team observed that no traffic signal projects are listed as such in the Long-Range
Transportation Plan (LRTP). They are usually added to the Transportation Improvement Plan (TIP) in the
short-term planning horizon (less than three years). Given that the LRTP usually has a 30-year horizon,
and given that traffic signal systems have a useful life of around a decade, the Review Team believes
that replacements should be shown. Furthermore, we noted that the local agencies had managed to
take turns with their systems projects, but that turn-taking did not have a regional focus nor was it
based on articulated regional objectives. We did not observe that decisions were made to distribute
CMAQ funding in ways that would relieve the most pressing issues in the region.
Another aspect of the projects not being listed in the LRTP is that they have not generated support at
the MPO policy/political level. Those projects are added ad hoc and are thus not visible and wellsupported as part of the long-range planning process. The reviewers believed that this could undermine
support for the capital program on a regional basis, and also undermine long-term support for traffic
signal programs.

9.

Capital project funds have been used to mask or overcome shortfalls in
ongoing operations and maintenance programs, but not as part of a
strategy for managing limited resources.

Using capital signal projects to minimize ongoing maintenance requirements is one strategy for
maintaining good basic service. The underlying principle of that approach, however, is to reduce the
technological and infrastructure load on maintenance resources by moving to a simpler technology that
consumes fewer resources. The Review Team noted a few examples of agencies that were engaged in
capital expansion and system-replacement projects that were rich in added features compared to their
existing system, but without clarity as to how those added features will reduce maintenance workload,
or how maintenance capabilities will be enhanced to support those features. These agencies are
depending on the newness of the replacement equipment alone to reduce workload, but this is not a
sustainable strategy in the long term. Eventually, maintaining the added features inherent in these
projects will demand greater resources to sustain.
In part, this observation is based on the next two observations.

10. Capital projects are being used to mask programmatic deficiencies.
With the relative ease in obtaining capital funding, compared to the difficulty in maintaining ongoing
program funding, many agencies look for ways to treat ongoing activities as projects rather than
programs. The difference is that projects have an end, while programs have perpetual responsibilities.
This was apparent with many of the agencies interviewed by the Review Team, who have projectized
traffic signal timing activities. It is more systematically visible in that infrastructure projects have not
been designed to support programs, and are evaluated only in project terms. Thus, projects that
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implement operational improvements are judged using before/after studies which provide only a one
time project-level validation, while programmatic assessment would require ongoing performance
measurement. Another example of this issue is the previously mentioned use of consultant projects for
signal timing activities, which for many agencies may achieve better performance with an ongoing
programmatic focus, rather than by using ad hoc consultant projects.

11. Agencies have not consistently documented needs and requirements for
traffic signal infrastructure projects.
None of the signal system projects that have been recently installed were based on documented needs
and requirements as part of a meaningful systems engineering analysis. We found no examples of
concepts of operation, and no agency had documented standard operating procedures for their signal
systems. None had documented requirements, or demonstrated that their projects fulfilled those
requirements as a condition of being accepted. And none had validated their projects to demonstrate
that they support their activities and processes as documented in a concept of operations.
Many of these projects have been reasonably successful, and most agencies had written extensive
specifications for their systems. But there were many projects that had faced schedule or budget issues.
More importantly, some projects resulted in agency staff members being unsure of how to use the
system, or within their agency, who would be responsible for operating the system, because they had
not articulated their processes with respect to the systems.
None of the systems that have been built considered regional stakeholders and their needs. For
example, none of them consider the support of regional conditions monitoring, display, or performance
measurement. These regional applications (or “use cases”) should be the basis for all signal system
projects, and provide much of the systems engineering analysis that is required by 23CFR940.11, which
requires a systems engineering analysis for all federally funded ITS projects, including traffic signal
systems. That requirement includes identifying the portions of the regional ITS architecture
implemented with that project, and that should, in turn, identify the regional stakeholders and the
interfaces between their systems, in order to provide integrated regional operation where appropriate.
Most agencies described their operational activities in terms of the infrastructure they had built, not in
terms of the operational capabilities they had gained or the operational objectives they could now
achieve. The next observation is one outcome of the lack of meaningful systems engineering.

12. Some agencies have not reconsidered their chosen traffic signal hardware
and software standards frequently enough to ensure long-term asset
sustainability.
Most of the cities are using signal controller hardware obtained from their traditional suppliers. The
controller types observed by the Review Team are listed below:
Agency
Chesapeake
Virginia Beach
Norfolk

Central System
MIST
Naztec ATMS.now
McCain Quicnet Pro

Controller Type and Manufacturer
Econolite ASC/2 and ASC/3
Various TS2
Model 170/ McCain software
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Agency

Central System

Portsmouth

Peek MATS, being replaced by
Econolite Centracs
Peek (replacing remaining OSAM
closed-loop)
Siemens MARC on-street
masters, Siemens TACTICS in
some locations
Naztec ATMS.now
Econolite Centracs

Suffolk
VDOT ERO
Hampton
Newport News
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Controller Type and Manufacturer
(some NEMA)
Peek, being replaced by Econolite
ASC/3
Peek ATC1000 (replacing remaining
Multisonics)
Siemens Eagle ATC M52 (and older
Eagle controllers)
Naztec 980
Econolite ASC/3

The table indicates that few adjoining agencies use the same controller types or central systems, even
though they frequently face the same general needs. Each agency made their equipment decision based
on specifications that were competitively acquired, but each agency interpreted the same general
conditions to need very different solutions. That has the effect of limiting regional sharing, and regional
participation in projects such as a regional traffic conditions map.
And in some cases, the equipment being used by the agencies is on an unsustainable platform and a
replacement approach will be needed in the near term. For example, the Model 170 controllers used in
Norfolk are going to be increasingly difficult to support into the future, not to mention that the 170
platform lacks the computational power to support functionality that the agency may desire, including
the data collection algorithms required to support, say, the Purdue Coordination Diagram.
One aspect of how these choices are made is in considering when federal funds can be used for
proprietary purchases. At present, 23CFR635.411 requires competitive purchasing of all products, with
some exceptions. Those exceptions include cases where:
•
•
•

No competing products are available
The proprietary selection is in the public interest
The acquisition is for a limited experimental application

In the first case, agencies using federal funds must show that only the desired product fulfills all
requirements, including any requirements stemming from regional applications, in accordance with an
appropriate systems engineering process as part of 23CFR940.11. In this case, the lack of competing
products must be certified by VDOT, acting as the steward of federal regulation on behalf of FHWA,
prior to funding approval. The Review Team did not discover any projects that were explicitly noncompetitive that would have required this certification, but the Review Team does express the concern
that adjacent agencies end up with such different choices, each based on purchasing what “meets the
needs” of the agency.
VDOT stated that they require local agencies to adopt a particular model of signal controller as a citywide standard before they will be allowed to acquire them non-competitively. For federally funded
projects, certification of no competing product may also be required.

Attachment 4

Hampton Roads Regional Traffic Signal Review
Draft Version 0.3

Page 21
September 2013

One important means of determining that there is no competing product is synchronization. An agency
may need to purchase a particular product to synchronize with existing products. Ideally, this
demonstration should describe what constitutes synchronization, particularly when that synchronization
is based on a proprietary communications interface. This approach is commonly used with signal
controllers being added to existing signal systems, but it cannot be used for an initial signal system
purchase or for standardizing on one model of controller for locations not part of a system.
Another exception to the requirement for non-competitive acquisition is that a purchase is found to be
in the public interest. This “Public Interest Finding” is made by the FHWA Division Administrator, after
clear demonstration and justification by the requesting agency through VDOT. Such demonstration
should be based on factors unrelated to the product uniquely fulfilling the requirements or necessary for
synchronization (which could be handled by the certification above). This may be an appropriate vehicle
to pursue in cases where a city does not have the resources to maintain more than one make and model
of controller, though given that most agencies in the region already maintain more than one, that
demonstration might be challenging.
The final exception is for limited experiments. For approval of a proprietary acquisition for experimental
purposes, the agency will need to prepare and experimental plan identifying what the experiment will
reveal and why that information is important. The experiment should be small enough in scale so that if
it fails, the knowledge gained from the failure will be worth the cost of the experiment. In other words,
the experiment should worth its cost even if the items bought for the experiment are removed and
disposed of when the experiment is complete. An experiment should require an experimental plan and a
final report. Agencies should not expect to gain approval to expand an experimental system using
synchronization in order to circumvent the requirement that acquisitions be competitive.
Only two agencies are using open-architecture controllers, where it is possible to run software provided
from a source other than the controller manufacturer. In one case (City of Suffolk), the agency is running
manufacturer-provided software anyway. In the case of the City of Norfolk, however, the controllers
have been provided from a variety of manufacturers, all conforming to the Model 170 controller
standard originally defined by a consortium of the California and New York Departments of
Transportation, and the Federal government, in 1976. The standard has been modified several times
since the original publication, but it remains true that the Model 170 controller standard is well beyond
the effective life cycle of the required hardware. Thus, the City of Norfolk is considering, and will need to
consider carefully, their options for a replacement program. The Review Team generally supports the
use of open-architecture controllers for large, centralized agencies such as the City of Norfolk. More upto-date alternatives include Model 2070 controllers available from various manufacturers, for example.
These would also be compatible with the existing Model 170 cabinets, and thus minimize the cost of
replacement physical infrastructure. But the City will need to consider what changes will also be
necessary in their central software and architecture, and what changes in their communications
infrastructure and electronics might be made possible by a newer controller hardware design.
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13. Regional focus is growing, but improvement is still needed.
Agencies in the area recently completed a project to develop a regional standard for emergency vehicle
preemption. Many of those interviewed suggested that this project was a sign of growing regional
cooperation. The Review Team noted that growth. But there is much more that could be done on a
regional basis, such as:
•
•
•
•
•

•
•
•
•

Mutual aid between agencies, so that agencies with better resources can assist those with
limited resource, particularly for projects and activities of regional importance.
Regional arterial traffic information
Regional efforts to develop planning approaches
Regional systems engineering documentation
Regional standards for signal timing, particularly for fixed intervals such as clearance intervals,
so that drivers in the region are not subjected to different operational approaches when they
cross often invisible boundaries.
Regional coordination efforts.
Regional traffic signal management plans, from which each agency can tailor their own version.
Regional performance measurement.
Regional arterial concept of operations, to supplement the regional ConOps that has already
been prepared.
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Conclusion and Action Plan

The agencies will develop an action plan, to be included here in the final version of this report.
The approach to developing an action plan starts with articulating and documenting goals. A few
examples that touch on some of the observations noted in this review include:
•
•
•
•

Sustainable traffic signal programs across the region.
Uniform driving experience for motorists across the region.
Performance-based management across the region.
Good basic service reliably provided across the region.

Establishing goals is part of a general planning approach that starts with goals, and then documents
objectives, strategies, and tactics. The figure below illustrates this concept:

Tactics

Strategies

Objectives

Goals

Where the program reaches a point of day-to-day
activities and individual projects
Programs of activities and projects around a
function aimed at achieving objectives
Programs of activities and projects around a
function aimed at achieving objectives
The foundation that defines program
effectiveness

These examples are substantial goals, and can be assessed using the Capability Maturity Model (CMM),
as recommended by AASHTO in the Strategic Highway Research Program. CMM identifies levels of
attainment, as follows:
•
•

Level 1 Performed – Activities and relationships largely ad hoc, informal and champion-driven,
substantially outside the mainstream of other DOT activities
Level 2 Managed – Basic strategy applications understood; key processes’ support requirements
identified and key technology and core capacities under development, but limited internal
accountability and uneven alignment with external partners
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Level 3 Integrated – Standardized strategy applications implemented in priority contexts and
managed for performance; TSM&O technical and business processes developed, documented,
and integrated into DOT; partnerships aligned
Level 4 Optimized – TSM&O as full, sustainable core DOT program priority, established on the
basis of continuous improvement with top level management status and formal partnerships

This review was not intended as a CMM evaluation. The review team observations, however, do include
examples where the program is not being attained at all, which is Level 0. The best level noted in the
review was Level 2 in some agencies.
CMM is a yardstick, not an action plan or a set of goals. The goals and objectives should be articulated
with respect to program effectiveness, not to scoring well in the CMM ratings. But the CMM does
provide strong guidance on how much to attempt as part of an action plan. If an agency or the region as
a whole is at Level 1 (getting it done, but only because of ad hoc and champion-driven processes), then
the action plan might include strategies aimed at achieving Level 2. But they should still be based on
goals and objectives related to program effectiveness.
Based on goals determined by the participating agencies, objectives should be established. These could
be listed in a table showing the connection between the goals and objectives, as shown below:
Possible Goals
Sustainable traffic signal programs across the
region
Uniform driving experience for motorists across
the region
Performance-based management across the
region

Good basic service reliably provided across the
region

Example Objectives
All agencies attaining at least CMM Level 2 within
three years.
All agencies adopting common operating practices
for clearance intervals and signal displays within
five years.
Agencies (HRTPO is a possibility) implements a
long-term performance management program
that, over time, establishes:
• Detection capabilities
• Data communications
• Performance monitoring system
• Performance reporting system
Agencies develop and establish traffic signal
management plans with local and regional goals,
operational objectives, expected service, and
design, operations, and maintenance strategies to
achieve those objectives, given resources.
HRTO develop and establish Regional Arterial
Concept of Operations

Once Goals and Objectives have been established, short-term, mid-term, and long-term strategies can
be established. These strategies may include training to improve agency staff capabilities, organizational
changes, regional collaborations, and programs of specific projects and activities. Where those
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strategies involve the need for infrastructure, or for programmatic support for operations and
maintenance, Federal-aid projects can be prioritized based on regional goals and objectives.
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