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EXECUTIVE SUMMARY

Highway construction programs are implemented to maintain and expand infrastructure,
with many projects typically carried out under maintenance of traffic. Agencies often
experience difficulty in maintaining safety and mobility for motorists while completing
projects in atimely fashion without sacrificing quality. A construction or maintenance
zone may experience traffic safety issues created by a reduction in mainline mobility.
Additionally, aternate routes that would normally be viable options for motorists may
also have degraded conditions due to similar capacity restrictions (e.g., lane closures).

Strategies are available to practitioners to assist them in overcoming many of these
issues. One such strategy involves enhanced coordination among agencies and entities to
avoid large-scale impacts across multiple routes and jurisdictions. Inter-agency and intra
agency construction program coordination can help avoid traffic impacts on two parallel
routes at the same time. The planning process plays an important role in successfully
implementing construction programs, especially when a project has the potential to cause
corridor-wide impacts. Thereis aneed for a solid understanding of the potential impacts
from aproject at awider scope than just the mainline route — an understanding that is
most useful in determining the best maintenance of traffic plan.

Modeling and simulation tools, capacity analysis, and other analyses often require not
only familiarity with the tool itself but also quality data that may not be readily available.
Sometimes exacerbated by short timelines for planning and design, the lack of
appropriate time needed early in the process to develop a full understanding of the
mainline impacts may exist — making it difficult to perform analysis of potential
corridor-level impacts that may occur. This may ultimately require that responsibility for
coordination between and among projects be vested in a‘ Regional Mobility
Coordinator’. That is, a“Program” as opposed to a “Project” level approach is needed.

Good modeling and simulation tools along with improved intra-agency coordination may
not be enough to resolve conflicts between and among projectsif there are process
conflicts embedded within the agency. This often occurs where authority for various
aspects of the agency’ s program is fragmented, and/or where a multitude of exogenous
pressures (utility locations, steel deliveries, local coordination, etc.) exert conflicting
demands on project managers. A top-to-bottom process improvement may be reeded to
identify and remove “pinch points” in the process and to empower an appointed
“Regional Mobility Coordinator”.

This document outlines several examples of various approachesto overcome traditional
ingtitutional barriers to coordination of highway construction projects for the benefit of
traffic mobility along a corridor or network. Additionally, the report provides
recommendations for a process that can benefit agencies responsible for implementing
construction and maintenance programs while maintaining reasonable levels of traffic
flow.



STUDY SITESAND INTERVIEWS

The project study team performed interviews with representatives from six states and
analyzed construction coordination processes, management plans, communication
strategies, and technologies used to improve corridor mobility during construction.
While many agencies were involved in the coordination at each site, this report often
describes the state and also the state department of transportation (DOT) for ease of
reference. The six study sites are Utah, Ohio, Oregon, the Gary Chicago Milwaukee
Corridor Working Group (GCM), Massachusetts, and New York / New Jersey
TRANSCOM.

After reviewing program and project- level practices at each site, the team developed
descriptions for distinct levels of inter-agency coordination, including:

Communication — sharing information on planned construction activities and making
information available for intra-agency and inter-agency viewing (using technology or
otherwise)

Collaboration —forming inter-agency groups to develop plans for construction and
maintenance activities across jurisdictional boundaries (may also be for intra-agency
groups)

Consultation — seeking buy-in from within an organization (construction to
maintenance, inter-agency, etc.) or across organizations for planned activities
Command — a specific structure that enables control of activities within and across
jurisdictional boundaries and changes to plans and schedules.

Table 1 highlights each type of coordination strategy employed by site.

Tablel. Coordination Strategiesin Use by Site

L ocation Type of Coordination Strategy
Communication | Collaboration | Consultation Command/Control

Utah X X X X

Ohio X X X

Oregon X X X X

GCM

Corridor X X X

TRANSCOM X X X X

Boston CA/T X X X X

The team observed some common issues, needs, and trends, including the following main
points:

Each organization or agency has its own mission and charter. Because of personnel
and resource constraints, agencies may find it difficult to coordinate at alevel higher
than local or intra-agency. There may aso be no direct incentives (at certain levels




within the agency) to do so. Buy-in from top-level decision makersis important in
overcoming this challenge.

Because of their structure and alignment, agency groups may have difficulty
communicating and coordinating both internally (construction, traffic, etc.) and
externally. Regiona mobility coordinators are one way to improve communication
within and across agencies.

Project Managers are looking for “ammunition” to sell strategies that can improve
mobility to decision makers. Lessons learned with associated costs from other
successful efforts can help.

State DOT s often experience resistance from local agencies to the idea of diverting
traffic from afreeway onto a parallel arterial due to infrastructure impactsin
neighboring jurisdictions. However, for events such as catastrophic incidents, a large
number of motorists may divert on their own. It is better to have performed some
type of analysis and to have a plan for this type of diversion to allow agenciesto be
prepared for management of traffic during times of congestion. Agencies can benefit
from processes and procedures for coordinating construction so that parallel routes
along the same corridor are not experiencing capacity restrictions at the same time.
Freight mobility considerations are very important when managing traffic along
heavily traveled routes, especialy Interstate corridors, due to potential economic
impacts.

One of the recommendations developed from this study is for state-level agencies to
appoint acorridor- or regional- level traffic mobility coordinator. This position has been
shown to enhance cross-jurisdictional communication when planning for projects that
have significant potential impacts to traffic mobility and safety. In California, District
Traffic Managers (DTM) provide the coordination link across entities responsible for
construction, maintenance, and utility work. The goasof the District Traffic Managers
are first to insure the safety of the traveler and those who work on the state highways.
They also keep travelers informed of lane closures so that they can make informed
decisions about their trips. The DTMs actively improve mobility and accessibility of the
state highway system by coordinating the lane closure process and tracking and reporting
on lane restrictions.



INTRODUCTION

The Intermodal Surface Transportation Efficiency Act (ISTEA), signed into law in 1991
by President George H. Bush, is often referred to as the first post-1nterstate highway
national authorizing legidation in the United States. The implementation of this act
signaled a shift in emphasis away from the building of Interstates, the focus of the
preceding thirty-plus-year period, and toward the continuing need to maintain,
rehabilitate, and occasionally reconstructing not only the Interstate System but also other
major roads of national significance later designated the National Highway System
(NHS). This historic change in priorities, which had actually begun “on the ground” in
the mid-1980s, led quickly to a new era of conducting most maintenance and construction
operations in close proximity to the traveling public; i.e., in "work zones,” a phenomenon
which has grown and will only continue to grow for the foreseeable future.

Work zones present two fundamental potential problems: a reduction in mobility through
lower capacities, degraded geometrics, and reduced speeds; and an increase in the
potential for crashes due to these factors and the presence of workers and nearby
construction equipment. Dealing with these problems has been the focus of alarge
number of conferences, research projects, and other efforts aimed at improving work
zone operations. The Federal Highway Administration has been particularly active in
this area, producing a variety of tools and recommended procedures for use by
transportation agencies. FHWA aso has regulatory responsibility in this area and
recently began implementation of a major rulemaking effort.

The new regulation for work zone mobility and safety requires the use of public outreach
plans, transportation management plans, and work zone impacts analysis on federally
funded projects. In addition, it encourages the use of innovation by owner-agencies
throughout the project development process and promotes a coordinated approach to
considerations of traffic impacts from construction. As State Departments of
Transportation and local highway agencies look to innovative techniques to mitigate the
impacts caused by work zones, they also must be cognizant of the potential impacts to
surrounding jurisdictions as strategies are implemented. For example, traveler
information systems may directly or indirectly divert alarge percentage of traffic around
awork zone and onto local roadways.

Adequate planning, quantitative estimation of impacts from diversion, and high levels of
interagency coordination can alleviate traffic impacts to surrounding areas. Mitigation
efforts should begin long before the first barrel isin place. A corridor-wide approach to
planning for construction projects can aleviate impacts at alarger than normal scale and
can optimize traffic flow on the mainline and alternate routes during construction. This
approach requires adequate coordination and communication between federal, state, and
local agencies — coordination across boundaries that may require extra effort outside the
normal mission and associated procedures within each agency.



Management of construction impacts at the “Program” level as opposed to the “Project”
level introduces coordination and communication needs early into the process. Typically,
sensationally large projects often attract attention and require enhanced coordination with
agencies in adjacent jurisdictions due to a high probability of impacts. Generally, DOTs
may share information through state-level coordinators (such as MPO coordinators) on
large, potentially high impact projects, but centralized construction program information
repositories are less common.

The following sections highlight examples of successful practices, programs, and
strategies that have been used to aleviate issues that arise due to impacts outside the local
work zone area on the route under construction.

The team outlined the key components of coordination practices from the states shown in
the figure below. While the DOT is listed in some cases as the lead agency for each site
for illustration purposes, multiple agencies were normally involved in coordinating
construction activities across jurisdictional boundaries.

Oregon DOT GCM Corridor .
Regional Mobility . InterState OhioDOT
Coordinators Coordination - MOT Alternatives
Analysis

Boston
M assachusetts
“Big Dig” Project
Traffic restriction
Utah DOT plans
I-15 Team
Tratfic TRANSCOM
Management .
Committee Reg|or_1al .
Coordination

Figure1l. Map of the United States Highlighting Key Components of Coordination
Practicesin Selected States

In addition to the sites studied for this project, severa other initiatives provide useful
insight into the issue at hand. The American Association of State Highway and
Transportation Officials (AASHTO) has recently been active in workshops designed to
brainstorm new ideas on how to accelerate construction to minimize exposure to potential
impacts. Workshops held in Minnesota, Montana, New Jersey, and Texas al included
discussion on the need for enhanced coordination and recommended specific actions.



The results call attention in particular to the need to update schedule information on a
specific basis to identify milestones and prioritize the schedule of activities.
Development of aflowchart for relationships and responsibilities was also recommended.

The following sections highlight practices and procedures in use by each interviewed
agency and organization as they relate to coordination to minimize impacts from
construction and maintenance projects.

Some highlights from each section include:

Utah — Analyses for mega projects; scheduled coordination meetings; integration of
systems across jurisdictions

Ohio — Maintenance of Traffic Policy; Maintenance of Traffic Alternatives Analysis;
corridor-wide capacity analysis for projects with large anticipated impacts

Oregon — Structured hierarchy for resolving potential conflicts; designated statewide
mobility manager and regional mobility liaisons

GCM — Advanced technologies for sharing data; integrated systems that foster
communication and coordination; concept of operations for coordination

Boston — Traffic Milestone Matrix; Traffic Advisories; Traffic Management
Implementation Plan

TRANSCOM (NY/NJ/CT) — voluntary consortia/ working group; enhanced coordination
across agency boundaries; shared database for storing construction information.



UTAH DEPARTMENT OF TRANSPORTATION COORDINATION
PRACTICES

The Utah Department of Transportation (UDOT) coordinates construction and
maintenance activities at the project and program level while implementing strategies to
eliminate impacts to other jurisdictions due to mainline construction. Strategies such as
scheduling lane closures outside of peak hours and working at night keep impacts at a
minimum to avoid burden on local agency routes. UDOT also establishes advisory
groups consisting of key stakeholders and implements heavy public relations campaigns
for larger impact projects.

“ A traffic management system shall be designed to allow safe, efficient, and effective
integration and additions of highways and intersections under county and city
administrative jurisdiction. The department shall enter into an agreement or
contract...with a county or municipality to share costs incurred under this section.”

- Utah Criminal and Traffic Code (2001)

In 2001, the Utah State Legidlature introduced legidation to establish a Traffic
Management Committee, made up of the following stakeholders:

UDOT - Mountainland Association of
Utah Association of Counties Governments

Department of Environmental - Utah League of Cities and Towns
Quality - Utah Transit Authority

Wasatch Front Regional Council - Others as designated

Department of Public Safety

The legidation mandated implementation and administration of a traffic management
system to improve regiona mobility and to allow for information sharing across agency
boundaries. The committee is tasked with making recommendations and providing
guidance to UDOT, counties, and municipalities on enhancing safety and efficiency of
highways using strategies such as traffic signal coordination, monitoring, ramp metering,
variable message signing, and incident management — especially during periods of
congestion.

Weekly construction coordination meetings are held from April through October.

Typical participants include the six resident construction engineers for the region, the two
regional public information coordinators, Traffic Operations Center (TOC) control room
supervisors, the signal coordination engineer, a meteorologist, two regional traffic
engineers, a permits office representative and the regional maintenance area supervisors.
The meetings are held on Thursday mornings and the discussion focuses on the upcoming
constructionrelated traffic impacts for the weekend through the next week. Mgor traffic



control changes and upcoming closures are discussed 2 to 3 weeks out so that any
coordination between projects can take place

From this meeting, conflicting traffic control plans, estimated impacts, and potential
detour routes are identified and adjusted as needed. Weather impacts are anticipated and
addressed, the public information coordinators identify important information to
disseminate to the public, signal timing issues are identified, and the TOCs have the
information they need for outlining VMS, HAR, 511 and other messages. For major
incidents, UDQOT Intelligent Transportation System (ITS) elements allow for control of
paralel route signal systemsto flush traffic from a detour route. Several state and local
agencies have workstations that function as a node on the UDOT ITS network and have
access to camera images and traffic data in real-time. These strategies alow UDOT to
enhance mobility through major corridors and foster coordination and communication.

CASeE Stubpy: UDOT 1-15 RECONSTRUCTION PROJECT

UDOT formed the I-15 dedicated project team to enhance coordination through regular
meetings with each agency that had operational responsibilities within the corridor. The
team was created in 1995 and consisted of 8 UDOT representatives and 25 consultants
including a private program manager who coordinated 8-10 simultaneous contracts.
UDOT also programmed $50 million in funding for aternate route improvements prior to
the I-15 freeway reconstruction project. UDOT chose 11 projects with environmental
clearance that could be completed in a short timeframe. Each Regional Office designed
the projects within their juisdiction, and each project had to be completed prior to
starting the I-15 work. The I-15 project was valued at $1.3 billion, with $1.6 billion for
program costs overall.

UDOQOT implemented full freeway closures at night due to a requirement to keep some
lanes open during the day (MOT plans reduced three lanes to two in each direction).
With 225,000 annual average daily traffic (AADT) prior to construction, anaysis showed
that motorists used the alternates and that demand was well distributed across each
alternate route. These routes included I-215, State Street, 700E, Redwood Road,
Bangerter Highway.

Severa alternate route improvement projects were planned prior to mainline construction
to reduce the number of bottlenecks on each route and provide enhanced capacity.
UDOT filled in medians in some locations to add extra lanes, restriped additional lanes,
removed on-street parking, performed signalized intersection improvements, and added
lanes in some locations to expand capacity (two-lane to six- larne sections).

Alternate route projects were chosen based on what could begin in atimely manner and
be completed by summer 1996. UDOT performed an analysis using traffic modeling
techniques to understand the delay and impacts to get the “biggest bang for the buck.”
Parallel street projects ($50 million total) were constructed using I-15 program funds.
Additionaly, $50 million was used for a combination of TS hardware and software, the



Traffic Operations Center structure, right-of-way acquisition, and a contractor award fee
contingent upon established criteria for overall quality.

The I-15 team performed visual aternate route inspection with local agency partners to
determine the most appropriate projects for completion prior to mainline construction
UDOT used resources from regional offices for alternate route improvement projects.
While UDOT owns many of the alternate routes, local agencies were involved and
consulted. Ownership of aroute was not a factor in selecting the aternate route projects,
and local jurisdiction routes were included in the analysis. Throughout the project,
UDOT held weekly traffic, maintenance, and incident management coordination
meetings. UDOT coordinated informational updates with the media, utility companies,
trucking associations, the Utah Highway Patrol, the local police, and city agencies after
each mesting.

For the corridor, capacity improvements were mainly targeted at expanding capacity at
“choke points” along the routes. The project team coordinated operations during
construction to ensure no other work would be scheduled for the 5-year period. Meetings
were held with cities, and consensus was reached to accelerate projects such as utility
work along the corridor prior to I-15 work.

UDOT implemented extensive outreach strategies to local communities, elected officials,
and other stakeholders (e.g., mayor, public works director, city engineer). Another key
aspect was to mitigate impacts to local businesses — alternate route traffic increases led
to increased business for some

UDOT originally estimated the I-15 reconstruction project would take 8 to 10 years to
complete; however, hosting the Winter Olympics in Salt Lake City in 2002 created a
need to compl ete the entire reconstruction project in 4 %210 5 years prior to the start of
games.

UDOT began work on the I-15 corridor in 1982 with an 1-15 Corridor Mgjor Investment
Study that included two major components. increased capacity and additional transit
options. 1n 1990, the Utah Transit Authority (UTA) started concept development for a
light rail system aong the corridor and constructed the rail system. By the mid-1990s,
major congestion was prevalent aong the corridor along with serious infrastructure
deterioration. UDOT made the decision to upgrade 1-15 using Design+Build, and began
construction in 1997.

Because of the enhanced coordination across agencies and the corridor wide alternate
route improvements, UDOT was able to complete the I-15 reconstruction with
significantly fewer impacts to traffic mobility along the corridor. All lanes on I-15 were
open to traffic ahead of schedule in summer 2001. While the I-15 program overall was a
special case for alarge, focused project, it highlights the importance of using a process to
coordinate acrossjurisdictional boundaries and analyze potential construction impacts to
traffic. While dedicated funding may not be available in many cases for aternate routes
improvements, a formal process for estimating the potential impacts will help form



alternative plans, such as changes in scheduling, enhancements to alternate route signal
timing plans, or enhanced public outreach to affect change in travel patterns.
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OHI10 DEPARTMENT OF TRANSPORTATION PROGRAM

The Ohio Department of Transportation mitigates traffic impacts from adjacent
construction projects by utilizing processes that identify work zone capacity needs and
potential constraints to accommodate the needed capacity during construction.

Ohio is currently implementing a 10-year, $5 billion “ Jobs and Progress’ program that
includes major projects in addition to a $1.2 billion annual construction program. Most
projects are in urban areas where heavy congestion aready exists — congested areas
experience higher crash rates and work zones magnify the problem — and where there is
heavy truck traffic.

ODOT implemented a Maintenance of Traffic Policy, and a Maintenance of Traffic
Alternatives Analysis (MOTAA) process for al projects. ODOT uses field observations,
crash data, and operational information to manage corridor-level networks where a
mainline is under construction. Agency employees, consultants, and contractors are
trained on the policy and MOTAA process.

The MOT Policy — What doesit do?

The purpose is to systematically determine required mainline work zore capacity
needed during MOT. It provides a process for ensuring adequate work zone capacity
is provided whenever feasible.

The MOT Policy — When does it happen?
Efforts take place during Preliminary Engineering — before detailed plans are created.

The goal of the MOTAA isto identify potential traffic safety and mobility problems prior
to detailed design so that a solution can be engineered into the design. When an
engineering fix isn’t possible or practical, innovative contracting and construction
techniques may be used to minimize the duration of the problem (sub-phases).

Extensive Traffic Management Plans are not usually required (only a Maintenance of
Traffic Plan is required) when the impacts are identified early and designed out of the
project. When impacts analysis shows that local jurisdictions will be affected, ODOT
coordinates with other agencies to determine the most appropriate treatment. Some
examples of strategies to mitigate impacts are shown in the following list, ordered from
the most frequently used to the least frequently used:

Web Cams w/dedicated work zone info web pages.

Intelligent Transportation System technologies for monitoring and surveillance.
Alternate route improvements (especially signal operations).

Ramp closures to constrain traffic in the work zone.

A ban on commercial trucks for a particular route.
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Moveable barrier systems for directional capacity by time of day.
Pay for increased bus service.

ODOT sets maximum allowable queue thresholds to help determine the appropriate MOT
design and uses a queue calculation spreadsheet to analyze whether queues will exceed
the maximum threshold and whether delays will be excessive. The analysis is based upon
work zone capacity calculations (using QUEWZ-98) and known traffic data, including
volume, percent trucks, and terrain type.

ODOT also sets pre-defined times when the contractor can reduced the number of lanes
available to traffic on any section of the mainline route. A web-based system is used to
catalogue and archive pre-determined times when lane closures are permitted for each
route.

If a proposed project violates lane closure time restrictions for a highway, an analysis
must be performed to determine the expected impacts and resulting queue lengths. |If
estimated queue lengths are greater than the policy threshold, an exception request must
be submitted to the Maintenance of Traffic Executive Committee. The committee then
decides if and how the project will be carried out. The procedures are applicable to both
contract construction and maintenance work.

The ODOT policies and practices listed are important in fostering inter-agency
coordination based on enhanced knowledge of potential impacts and traffic
characteristics during construction. The procedures allow for a corridor-level analysisto
determine the effects of mainline capacity restrictions along with aternate route capacity
and traffic diversion (directed or voluntary) that may affect local agencies. A solid
understanding of the potential impacts can lead to the development of optimal solutions
and enhance the planning process.

The MOTAA identifies work zone problems (constraints) early enough in the project
development process that there is time to determine the appropriate mitigation
techniques. By necessity, the analysis happens early enough so that constraint fixes can
be incorporated into the environmental, right-of-way, pavement selection, and bridge
structure scoping processes. Safety, mobility, constructability and access issues are
explicitly studied. ODOT measures performance by constantly analyzing historical work
zone crash data along with historical qualitative mobility performance.

OHI0 PROJECT-LEVEL CASE STUDIES

Coordination is performed for major projects throughout project planning and design, and
ODOT involves al stakeholdersin the process. The amount of coordination is
commensurate with the specifics of the project. For example, ODOT is currently
planning the reconstruction of 1-70 and I-71 in downtown Columbus, and major impacts
are anticipated. The aternatives analysis is ongoing and, when it is complete, ODOT

will have a series of workshops with local agencies and other stakeholders to discuss
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traffic management through the corridor. At that point the potential impacts will be
known and the key stakeholders will jointly develop solutions and mitigation strategies.

For a separate project on the East Freeway in Columbus, the only feasible way to
maintain traffic was to close all of the on-ramps inside the project. ODOT worked with
the city to develop new timing plans on three adequate parallel surface streets to
accommodate the diverted traffic.

Utility work on adjacent routes is coordinated between agencies during mainline
maintenance of traffic implementation. Utility permits are granted by the local agency
for work performed within alocal agency jurisdiction. Generally, ODOT triesto provide
sufficient capacity in mainline work zones so that the local streets are not overly stressed
by traffic diversion.

Where necessary, ODOT considers capacity enhancement projects on alternate routes
prior to mainline construction. For example, ODOT is planning the reconstruction of |-
75 through Dayton, and bridge work on the Interstate is expected to have a significant
impact on Main Street in Dayton (alocal road). ODOT analyzed the diverting traffic
patterns and the most likely alternate routes that would be used to bypass Main Street and
is making improvements (mostly signal changes and intersection layout improvements)
along the diversion routes to aid in traffic flow.

An important factor in ODOT’s interactions with local agencies is that Ohio is a*“home
rule’ state, which means that local agencies are not bound by ODOT requirements, even
on state and US routes inside city boundaries, however, local agencies have historically
been cooperative when approached by ODOT. For example, design consultants develop
new timing plans so as to avoid inconvenience to the local agency’s operations. With the
“home rule’ in effect, local agencies could decide not to use the proposed signal timing
plans developed by ODOT, but generally that does not happen.

Agenciesin Ohio use ITS technologies to help manage traffic statewide during
construction. The Columbus TMC is co-staffed by the City of Columbus and ODOT. In
Cincinnati, the TMC is staffed fully by ODOT, where staffers monitor the Interstate
system. ODOT maintains and operates all Interstate routes (even inside of cities). The
planned Cleveland TMC will be an important part of managing traffic for the planned 1-
90 reconstruction through the heart of downtown. ODOT is making provisions to give
camera feed access to local agencies for monitoring and surveillance.
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OREGON DEPARTMENT OF TRANSPORTATION PROGRAMS

The Oregon Department of Transportation (ODOT) uses corridor management strategies
to minimize negative impacts on businesses and the public. ODOT regions deliver the
Statewide Transportation Improvement Program and Oregon Transportation Investment
Act 111 (OTIA) bridge projects plus other state projects, maintenance work, city and
county projects, rail projects, and major planned utility projects. An unprecedented era of
road and bridge work is underway throughout the state, and maintaining mobility across
corridors, regions, and throughout the state is a high priority for ODOT.

With mobility as a primary concern, ODOT designated a statewide traffic mobility
manager and regional mobility liaisons as well as forming a Statewide Traffic Mobility
Committee. The statewide mobility manager is the point person for project restrictions,
closures, and detours. The position resides in the Highway Division, reporting to the
DOT Director and chairing the Statewide Traffic Mobility Committee. A corridor
mobility committee, regional mobility committees, ODOT motor carrier division, five
ODOT regions, and Oregon Bridge Delivery Partners are a'so magjor playersin the
process. The structure will be expanded to include representatives from other divisions,
representatives from the trucking industry, and the public. The steering committee meets
monthly or more often as needed. ODOT monitors traffic within Oregon and aso in
neighboring states when it might impact Oregon using probe vehicles. ODOT isaso
evaluating other technologies for traffic monitoring.

The statewide Traffic Mobility Manager is empowered to change the timeline of a

project or projectsif it isin the best interest of freight and traffic mobility.

A Traffic Mobility Operations Room houses a mobility tracking database and web-based
mobility tracking system. The system provides access to real-time regional traffic
information, including bridge weight limits, lane restrictions, detours, estimated delays,
and detailed information on all current and planned bridge and road projects at the state
and locdl level. The Sequel database has all the query and report generation features of a
typical database. The technology helps facilitate traffic monitoring, traffic rerouting, and
a staggered construction scheduling to keep traffic moving. Additionally, maintenance
activities are scheduled in Microsoft Outlook in some regions to store information on the
timeline and anticipated delays. This has proven to be a useful tool in scheduling

mai ntenance activities around construction and vice versa.

At the program level, the overall objective is to make sure there is always an unrestricted
freight route for both north-south and east-west traffic through the state; four major
corridors have been identified in an effort to meet this need. At the corridor level, the
objective is to monitor delay throughout each corridor to make sure it does not exceed
maximum acceptabl e thresholds and determine how many projects can be underway at
any onetime. ODOT’sWork Zone Traffic Analysis methodology provides windows of
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time during which lanes can be closed throughout the year without causing significant
negative impacts to traffic operations. The estimated delay, measured delay, as well as
the delay threshold, all refer to the average delay for all vehicles during a given time
period.

The ODOT Work Zone Traffic Analysis methodology has been recently augmented to
allow for estimating average delays based on various staging strategies and schedules. At
the project level, the objective is to make sure that each project observes the minimum
mobility requirements for maintaining unrestricted freight routes. For a project on I-5,
the team adjusted the staging to increase the number of lanes available to traffic during
construction as one strategy to avoid delays. The delay estimates showed a dight
violation of the threshold, so a delay exception was submitted and approved in that case.
Another project on I-5 was planned for a holiday weekend and an exception was granted
after an intensive public information campaign was proposed.

ODOT has a process in place that allows adequate time for communication and
coordination prior to restrictions. For example, commercial vehicle restrictions through
work zones require a 28-day notice to the ODOT Motor Carrier Division and a 21-day
notice to the trucking industry. Additionally, leadership within ODOT provided guidance
that conclusions on traffic patterns and detours must be made with earnest conversation
and coordination with industry stakeholders.

ODOT Communication Checklist

v Contacted Motor Carrier Technical Coordinator and Trucking Industry
representatives.

v Provided project information to Region Mobility Liaison.
v Worked with the following entities to identify and resolve any potential conflicts:
v District Maintenance staff.

v Oregon Bridge Délivery Partners.

v Local road authorities.
v Local utilities.
v Rail Authorities.

v Provided 28 day written notice to Motor Carrier Division prior to start date of
restriction.

v Considered impactsof local events and special travel days prior to start of restriction.
v Collaborated with community members (provided community outreach).

ODOT published the Highway Mobility Operations Manual, a document that outlines
policies and procedures for coordination within and among agencies and strategies to
enhance multi-moda mobility across the state. The manual describes the process for
development of corridor-level Traffic Management Plans - similar to the FHWA
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requirement for Transportation Management Plans that include public outreach,
traditional traffic control plans, and work zone impacts analysis. The manual requires
coordination of all projects along designated corridors in an effort to meet the statewide
mobility goals.

The Oregon example highlights the importance of fostering communication within and
across agencies and the utility of understanding the key impacts given a particular
maintenance of traffic plan. The formal chain of command alows ODOT to manage the
multiple construction projects while minimizing impacts to traffic.
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GARY /CHICAGO/ MILWAUKEE CORRIDOR ACTION TEAM
PROGRAM

The Gary Chicago Milwaukee (GCM) ITS Priority Corridor was founded in the 1990s as
akey areafor deployment of ITS technologies for managing traffic conditions. The
GCM group has formed a subcommittee known as the Corridor Action Team (CAT) to
coordinate construction information between four cooperating transportation agencies in
Indiana and Illinois. This group is composed of members of the various participating
agencies and their goal isto promote a very high level of interagency cooperation during
periods of extensive construction.

Key stakeholders include:
- Illinois DOT.

Indiana DOT.

Wisconsin DOT.

Chicago DOT.

[llinois State Toll Highway Authority.

Indiana Toll Road.

Chicago Skyway.

FHWA.

The GCM CAT identified a need to use ITS technology to support the major
construction/reconstruction projects in 2004 on the Borman Expressway (1-80), Tri-State
Tollway (1-294), Dan Ryan Expressway (1-94), and Chicago Skyway (I-90). Several ITS
components were aready in place to support these major construction/reconstruction
activities. The CAT aso developed a Concept of Operations (ConOps) to identify and
prioritize the coordination required to make full use of these systems. By agreeing on a
mutually acceptable ConOps, the agencies responsible for specific components of the
construction/reconstruction projects and operation of specific ITS components were able
to identify the necessary actions to maximize the support capability of the ITS
technologies and to prioritize those actions on a timeline that would assure the integration
and mutually beneficial use of these systems. The GCM ConOps document defines the
specific details for planned construction projects, the data that is needed by the Gateway
System from each agency, the role each agency plays in the process, and the methods that
can be used to share data and information (automatic, semi-automatic, or manual).

The GCM CAT developed interagency notification list so agencies can quickly contact

A Concept of Operationsis an important step in documenting how a system will
support decision-making for minimizing impacts from construction activities. With
enough detail it can also play an important role by highlighting the roles and
responsibilities of each participating agency.

appropriate personnel in case major incidents affect neighboring jurisdictions. Updated
construction and travel time information, including video snapshots, can be found at the
GCM Travel website at www.gcmtravel.com. This website currently averages about 4
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million hits per month. The CAT added web site “hot links’ connecting participating
agencies websites with the www.gcmtravel.comwebsite. Additionally, the team
promoted the Chicago Area Transit Study’s (CATS) “ Share the Drive” program.
Currently they have recruited approximately 4,000 ride-share subscribers.

The GCM CAT is also coordinating public information releases between various
agencies. Additionally, development is underway for an automated interface between the
Borman System in Indiana and
www.gcmtravel.com to update
Indiana s traffic information
postings every few minutes. i
Traffic detection equipment and

video monitoring and surveillance 294/T1i-5 tate
systems are being integrated across e
agencies to link information and Minois
provide a platform for sharing and

coordination. The GCM CAT is e
also promoting enhanced indiana
interagency coordination between

Indiana’ s Hoosier Helpers and the

Illinois Minute Men motorist Figure 2. GCM Routeswith Construction

assistance services.
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Severa agencies and organizational units have operational and/or support roles during
the magjor construction/reconstruction activities along the corridors. For example, the
Ilinois Department of Transportation (IDOT) Bureau of Electrical Operations
(ComCenter) distributes information and coordinates response between maintenance,
IDQOT, Illinois State Police, Tollway, and local fire and law enforcement. The IDOT
Bureau of Traffic oversees and coordinates traffic management on IDOT metro area
expressways, and the IDOT Traffic Systems Center (TSC) monitors and manages traffic
on IDOT metro area expressways. The operational linkages between agency
representatives helped foster communication channels and develop relationships that
helped agencies adequately plan for construction activities and minimize impacts at the
corridor level.

The Gateway Traveler Information System (Gateway TIS) provides the mechanism for
agencies to share traveler information and help ensure that operators and travelers receive
timely, accurate information. The Gateway collects transportationrelated information
from geographically dispersed systems, validates and fuses the information collected, and
disseminates it to transportation operators, public and private partners, and the traveling
public. Multiple agencies (Chicago DOT, state DOT partners, etc.) feed traffic and
construction scheduling information into the Gateway TIS for processing. Other agencies
can access the data to help understand potential impacts and plan accordingly.

ITS technology is one way that the GCM CAT has enhanced coordination across
agencies at the corridor and regional level. The technology provides an interface to store

18



information, analyze data, share scheduling and phasing details across agency
boundaries, and coordinate the effective management of traffic within the region.
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NEW Y ORK, NEwW JERSEY TRANSCOM PROGRAM

Recognizing the need for information sharing and coordination in a number of areas, 14
agencies (transportation, public safety, and transit) formed the Transportation Operations
Coordinating Committee in 1986. TRANSCOM currently has 18 member agencies and
isapublic-private partnership with the characteristics of both a government agency and a
business. Asa501C3 corporation, TRANSCOM has greater flexibility than alarge
governmental organization while still maintaining an authority and leadership role similar
to that of a government agency. The type of organizational culture needed to accomplish
the goals and objectives set forth was an important factor in developing the identity and
structure for TRANSCOM.

The idea for the TRANSCOM program was conceived due to the very issue at the center
of this research project. During the mid-1980s, construction issues were prevaent due to
the fact that major corridors are in extremely close proximity to each other. The two-
level George Washington Bridge (GWB) carries more than 100,000 vehicles per day and
crosses the Hudson River between upper Manhattan and Fort Lee, NJ, forming part of
Interstate 95. The GWB, Holland tunnel, and Lincoln tunnel are major routes across the
Hudson River, making the routes extremely important in moving freight and traffic
through the local area and region.

The Port Authority of New York and New Jersey decided to form TRANSCOM to bring

agencies together for discussion about planned construction and maintenance
projects so that corridors are not under construction in parallel.

Early on, TRANSCOM procedures were relatively ‘low-tech’ and labor intensive, while
improvements were been made in parallel with evolving technology. As discussions
between member organizations progressed, a need arose to actively manage large
volumes of information and details about planned projects and projected impacts. A
unified database was devel oped to store information and was made available to each
member agercy. Each agency populates the database with information and submits the
detail to TRANSCOM, where specialists review the information. The planned projects
are then discussed in an annual construction meeting held during the spring of each year.
The meetings are strategically held just prior to the start of construction season so that
member agencies can discuss plansin detail. The Construction Management Office from
each organization sends a representative to the annual meetings.

The input screen for the TRANSCOM database system is shown in Figure 3. Currently,
agencies populate a copy of the database input file on CDROM through an executable
program. The agency then sends the updates directly to TRANSCOM for incorporation
into the master version. Data fields include lane restriction dates and times, number of
lanes closed, location of the project, affected direction of travel, and duration of the

20



closure. TRANSCOM personnel analyze the master database to identify potential impacts
to paralel routesfor discussion at the construction meetings.

Each agency has an opportunity for discussion
about projects and impacts, while TRANSCOM
employees facilitate the discussion to avoid
potential conflicts. Once details are discussed,
smaller task forces are formed for projects to
develop ideas to mitigate impacts. Such
mitigation techniques can include changing
overall schedules and planning for lane closures
and capacity restrictions to avoid impacting
both directions at the same time. The local
Traffic Management Center provides technical
support at the operational level for traffic and
incident management and provides any traffic
data needed to perform detailed analysis of the
potential impacts.

While TRANSCOM is a structured group, each
agency participates voluntarily. There is no
hierarchy or mandate that sets forth the
authority for final decisions; however, each
agency is committed to minimizing impacts to
the end user with one objective in mind; to
adequately analyze impacts and schedule
projects accordingly. Agencies accommodate
each other on a cooperative basis — they know
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Figure3. TRANSCOM Database I nput
Screen

that their own future activities will require the cooperation of others, and they act

accordingly to minimize impacts.

The TRANSCOM process alows for improved coordination and consultation with
stakeholders when higher levels of impact are anticipated from construction. When
parallel impacts are anticipated, the projects will be scheduled to avoid the situation.
However, some projects may be scheduled and work may begin after an analysisis
performed and impacts appear to be minimal. For example, all three corridors were
recently under construction concurrently, but the construction was scheduled to avoid
major impacts. Once construction commenced, a conflict arose due to schedule delays
from weather. Due to built-in penalties in the construction contracts for delayed
completion, cancelling any project or rescheduling the work for alater time became

issues of dispute.

In this example, the process worked to avoid parallel impacts but unforeseen
circumstances arose. TRANSCOM specialists then looked to operational strategies to
better manage the construction projects along the corridor. Public Information Officers
were called in to discuss potential mitigation techniques. Plans were developed for
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mitigation and included information on real-time message signs, highway advisory radio,
and press releases. Additionally, police agencies were used to patrol the area and other
operationa strategies were put into place including traffic monitoring from the TMC.

In planning and design, traffic engineers analyze and predict average and maximum
gueue lengths and delays based on options for traffic control plans. Some projects are at
the design stage when potential impacts are assessed. TRANSCOM is aso charged on a
year-to-year basis with coordinating and investigating operational impacts from
construction (operations planning). One key component is the use of integrated
information for operational strategy development as part of the TRANSCOM regional
operations information center. When incidents occur, the correct actions can be taken
and decision makers can act appropriately. Additionally, the Port Authority can cancel a
project if alarge incident occurs so that adequate integration exists within the operational
realm of project implementation.

All projects from all member agencies are included in the analysis process, and each
agency talks about its program in the annual meeting. Further discussion takes place on
any projects that have the potential for multiple impacts along the corridor. Stakeholders
agree to meet as often as needed depending on the project and anticipated impacts. If
conflicts arise, additional meetings will take place, especially if major impacts are
expected. TRANSCOM also alows for coordination “on the fly” for potential
construction conflicts, and a project may be cancelled due to anticipated greater-than
acceptable traffic mobility impacts.

A new system is currently under development to enhance the coordination and planning
process. A newly designed website will be available in the future for enhanced data
input, with stakeholder login and update functions tied to a centralized database available
to all stakeholders. Additionally, TRANSCOM has added a Weekly Traffic and Transit
Aadvisory listing the construction activities planned for the week. The construction
planning and coordination component of TRANSCOM continues to enhance the
efficiency and mobility of the regional network.
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BOSTON, MASSACHUSETTS" BIG DIG” TRAFFIC CONSTRUCTION

IMPACTS

The Boston Central Artery Tunnel (CA/T) Project (the “Big Dig”) had 161 lane miles
under construction through a major urban areawith 4 tunnels, 1 cable stay bridge, and 4
major interchanges along with 29 miles of relocated utilities. The overall project value
was $14.65 billon dollars over a period of more than 10 years. In the early 1980s, one
elevated artery carried more than 190,000 vehicles per day with significant congestion.
Construction of the new Central Artery Tunnel required advanced planning and
coordination among many stakeholders for a successful implementation.

During the planning stages, restricted traffic flow and traffic disruptions were predicted
to be the single most public event for the project, and aso the single greatest source of
complaint by the public. In fact, 35% of al complaints received by Big Dig project
management concerned traffic mobility and safety. The CA/T recognized that not all
traffic disruptions would be planned; many emanated from collisions or constructions
mishaps. To minimize the severity of these incident- and accident-related disruptions,
they were handled under the purview of the emergency management department. This
guaranteed rapid response actions to mitigate traffic disruptions as they occurred in real-
time.

Planned traffic disruptions to capacity or alterations to traffic patterns were conducted
under the umbrella of a working group composed of project departments, including
traffic, construction, community mitigation, and emergency management, as well as
representatives of the affected local or state jurisdiction.

All lane alterations were scripted, using a three-phase sign-off involving the contractor,
the traffic engineering section, and state/local authorities. Enhanced coordination among
al involved parties and extensive public outreach were two important components of the
project.

The CA/T leader ship decided that capacity should remain at pre-construction levels
throughout the construction period. To reconcile the two periods, stakeholders
developed a comprehensive program of planning and approvals concerning traffic
impacts.

Two areas of concentration for management of the Central Artery Tunnel Project were
managing traffic and minimizing construction impacts to traffic (including freight
traffic). The $15 billion urban infrastructure redevel opment project created a new
infrastructure above, below, near, and around the existing traffic footprint while
upholding a pledge to the community to maintain or expand capacity. To accomplish the
mission of minimizing or eliminating impact to the traveler, the Big Dig needed to deploy
proactive, creative measures.
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The scope of construction activities provided the potential for worksites and lane
restrictions to overlap, severely restricting the capacity of traffic through the footprint.
The CA/T leadership decided that capacity should remain at pre-construction levels
throughout the construction period. To reconcile the two periods, stakeholders devel oped
a comprehensive program of planning and approvals concerning traffic impacts. This
program included:

A traffic set up and advisory document for routine construction activities affecting
traffic capacity. This document is shown in Figure 4.

A traffic management implementation plan to manage facility openings and closings
and large-scope actions.

A series of traffic planning products designed to alow participation by stakeholders
and maximum information dissemination to the public. These products included:
Traffic Milestone Implementation Plan.

Traffic Advisory.

Public Outreach Plan.

Active Notification.

Abutter Impact—Community Liaison contacts specific impacted abutters.
Enforcement Deployment Plan.

OO0 O0OO0O0o0Oo

All work would occur within delineated jurisdiction boundaries. Assumptions of the
traffic program included a definition of the jurisdictions impacted, of which there were
three: Massachusetts Turnpike Authority, Massachusetts Highway Department, and the
City of Boston. The Traffic Management Council had the authority to halt contractor
plans by not approving the proposed traffic adjustments.

All contractors were trained on the traffic approval process, and all had to make their
work schedules conform. In addition, contractor traffic plans were required to include
detour route information. Because utility companies were on aforce account to the
CA/T, the CA/T retained a high degree of control over their traffic interruption practices.
The benefits of this approach included:

The ability to avoid adverse construction traffic impacts from multiple lane
restrictions on the same corridor at the same time.

The ability to force contractors to plan their work well in advance so as to coordinate
the need for traffic restrictions and capacity reductions.

The ability to provide the earliest possible notice of traffic pattern change or closure
to any person who would use or cross the affected footprint.

The CA/T used an Operations Center to coordinate all pending and active construction
work and planned traffic shifts and lane restrictions. The CA/T Operations Center
operated around the clock due to construction demands. Establishment of a full time
Operations Center with full data accountability provided a sense of security to the
community that they could be heard at any time, day or night. This idea strengthened
support for the project within the community.
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Figure4. CA/T Traffic Set Up Approval Document

THE TRAFFIC MILESTONE MATRIX

The CA/T developed plans and templates to handle any type of traffic disruption lasting

from one hour to severa months. The plans were scalable to match the level of

anticipated disruption to the community and the amount of construction that needed to be
accomplished. The Traffic Milestone Matrix that appears as Table 2 provides a sample
of the templates that would be deployed. The CA/T deployed a Traffic Plan for all events
that would cause a potential shift or disruption to traffic patterns or capacity. This
included minor construction moves to major events, including roadway or ramp closures
or openings. This process was much more complex as the actions involved likely
included atemporary capacity restriction as facilities were brought on or off line.
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The least complicated traffic planning occurred tactically at the level of the Resident
Engineer and Traffic Engineer. They scheduled temporary traffic pattern shifts to

accommodate a construction activity. As shown in the Traffic Milestone Matrix, the
products were composed of aroutine traffic advisory and public information release.

The script was reviewed with affected jurisdictions and their concurrence was required.
This step was frequently beneficial since assets or personnel of the jurisdiction often had

rolesin the script.

Table2. Example Traffic Milestone Matrix

If the Traffic Milestone
Classification Is;

And the Characteristice
Criteria Are:

Then the Planning Elements

Required Are:

Example A:

«» Short deviation to
accommodate
construction activity

NO STREET CLOSURES

» Signal Impacts— None

» Roadway Classifications —
local, arterial

» Pedestrian Impacts—
Detours

» Accessto Adjacent
Properties — None

»  Parking Impacts — Minor

» Agencies Involved —Project,

City

» Duration of Traffic Change
implementation — less than
30 minutes

» Time of Day —non-rush
implementation

>
>

>

Task Force—None
Planning Lead — Resident
Engineer Office

Time Frame — 1 Hour

PRODUCTS

>

YV VY

Traffic Milestone
Implementation Plan— No
Traffic Advisory — Yes

Public Outreach Plan— No
Active Notification— No
Abutter Impact — Community
Liaison contacts specific
impacted abutters
Enforcement Deployment Plan
— No, regular details posted

PARTICIPANTS

>
>

RE, Traffic Engineer
Meeting Fax Sketch
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If the Traffic Milestone
Classification | s:

And the Characteristice
CriteriaAre:

Then the Planning Elements

Required Are:

Example B:

s CloseEast St. for 2
Weeks Days Only

STREET CLOSURESFOR
DURATION LESSTHAN 6
DAYS

Signalization Impacts— less

than 2 Intersection

Roadway Classification —All

Pedestrian Impacts— Minor

Access to Adjacent

Properties— Alternate

Entrancesinstalled

Parking impacts— Minor,

capacity expanded in other

areasto achieve same

» Agencies Involved —
Project, City

» Duration of Traffic Change
implementation —greater
than 2 hours

» Time of Day — non rush

implementation

VVV V

A\

Planning Task Force— None
Planning Lead — Area
Construction Manager, Traffic
Engineer.

Planning Time Frame— 4 hours
to One Day

PRODUCTS

>

>
>

Traffic Milestone
Implementation Plan— No
Traffic Advisory —Yes

Public Outreach Plan— Partial,
targeted at abutters and
transportation companies.
Community Liaison schedules
public neighborhood meeting.
Active Notification— Yes,
emergency services

Abutter Impact — Alternative
access/parking provided
Enforcement Deployment Plan
-Yes

PARTICIPANTS

» Members— Resident Engineer
and Traffic Engineer
» Signalization Impacts— » Task Force— Multi Agency
Significant Task force recommended
» Roadway Classification — » Planning Lead — Resident
All Engineer
»  Pedestrian Impacts— » Planning Time Frame — six
Rerouting weeks
» Accessto Adjacent PRODUCTS
Properties — Restricted > Traffic Milestone
> Parking Impacts— Loss of Implementation Plan—Yes
space capacity > Traffic Advisory — Yes
» Agenciesinvolved—Local, | » Public Outreach Plan— Partial,
State targeted at abutters and
» Duration of Traffic Change transportation companies.
implementation —greater Community Liaison schedules
than 2 hours public neighborhood meeting
> Time of Day —non rush > Active Notification— Yes,
implementation emergency services, traffic
reporting agencies
» Abutter Impact —Yes,
aternative parking/access
provided
» Enforcement Deployment Plan

—Yes
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If the Traffic Milestone
Classification | s:

And the Characteristice
CriteriaAre:

Then the Planning Elements

Required Are:

Example D:

% Ramp E closure
Ramps A1/N1 opening

COMBINING MULTIPLE
MAJOR ADJACENT
EVENTSIN ONE JOINT,
SEAMLESSOPERATION

» Signalization Impacts—
Major, including disabling
automatic controls
Roadway/Classification —
All

Pedestrian Access |mpacts—
Access To Adjacent
Properties— restricted

Loss of parking/mobility
capacity

Multiple Agencies Involved
Duration of Traffic Change
—All

» Time of Day — Any

vV VYV V

vV VY

PARTICIPANTS

>
>

>

Task Force— Full Task Force
Planning Lead — Area Const.

M anager

Planning Time Frame— 10 to16
Weeks

PRODUCTS

>

Traffic Milestone
Implementation Plan— Yes,
highly choreographed time
schedul e of activity

Traffic Advisory —Yes,
published widely

Public Outreach Plan— Full,
targeted at abutters and
transportation companies.
Public Information designs and
implements a campaign to
inform the public using all
mediaforms, Project abutter
lists and community meetings
Active Notification— Yes,
emergency services, traffic
reporting agencies

Abutter Impact— Yes,
alternative parking/access
provided

Enforcement Deployment Plan
— Yes, detailed choreograph of
closing and openings
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THE TRAFFIC SET UP AND ADVISORY PLAN
The CA/T utilized a 3 step traffic set up plan:

Step One
The contractor determined his own construction activity schedule and need for lane
restrictions that impact capacity. These actions were taken in the course of routine
construction and maintenance activities.

Step Two

- The contractor submitted his plans to the client traffic manager for the CA/T, who
was a member of the project traffic engineering team. The traffic manager would
assess the traffic capacity alteration or reduction with the knowledge of traffic and
construction activities occurring nearby, including known utility work and other
efforts of the state and local governments.

Step Three

- The client traffic manager met with traffic representatives of all affected jurisdictions
and coordinated schedules. Large scale traffic moves involving multiple contract
areas or multiple legal jurisdictions were referred to a working interagency
committee, which met on aregular schedule. The committee assessed the requested
traffic move against all known conditions and planned activities, which may not al
have been traffic-related; the committee considered religious festivals, community
celebrations, and sporting events in addition to traffic-related activities.
The interagency committee ensured that traffic moves did not counter one another.
This proactive coordination allowed for capacity to remain undiminished, allowed
each contractor to plan his work schedule, and allowed travelers to have a hassle-free
experience.

Following Traffic Set Up and Advisory Document approval, shown in Figure 4, the
information was written into a plain language press release, shown in Figure 5. The
public release was then cleared by the project’s public relations office and then rapidly
broadcast using a notification system operated by the project emergency management
department. The rapid systems of advisories would extend to a set list of over 1200
abutters, agencies, and interested parties, including:

All state agencies.

All local agencies.

All emergency services within 10 miles.

All transportation agencies (transit, bus, rail).

All hospitals.

All transportation facilities (airport, rail stations, bridges, HOV lanes, etc.).
All cab companies.

All tow companies.
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All trucking companies.

All mediaoutlets (TV, radio).

All traffic reporting services (511, commercia radio services, etc).
All adjacent abutters.

Any interested party.

Particularly crucial were notifications made to emergency services and to transportation
companies such as truck delivery (FedEx, UPS) and commercial delivery. The advance
notice to them allowed them enough time to alter route choices and schedules as
appropriate. These high volume road users could then eliminate the construction
impacted area, decreasing the potential for congestion.

Matthew J. Amorello

Chalrman
TRAFFIC ADVISORY
Mass Turnpike Authority Public Information COffice
For Immiediate Release : Comtact: Public Information
Wednesday, February 4, 2004 {617) 95 1-64040
Traffic Advisory

Weekend Ramp Closure

Haymarket On-ramp to
1-93 South and Callahan Tunnel

Fridavy, February 6, 2004 at 10:00 PM thru
Mondav, February 9, 2004 at 5:00 AM

The Haymarket On-ramp to 1-93 South and the Callahan Tunnel will be closed from Friday,
February 6, 2004 at 10:00 PM through early Monday moming, February 9, 2004 at 5:00 AM.

Maotorists destined for Route 1A, East Boston, and Logan Airport should follow posted detour
signs to the 1.90 East on-ramp in South Boston., Motonsts destined for [-893 South or 1-90
(MassPike) West should follow the posted detour signs to the on-ramp at Kneeland Street,

This closure is 10 allow for continued demolition of the old elevated Central Artery.
Sign up for - Traveler at waw masspike.com o receive up=to=date emails regarding traffic

changes and road restrictions. And learn how FAST LANE can make your commule more
convenicnt.

Figure5. Public Release Traffic Advisory
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THE TRAFFIC MANAGEMENT IMPLEMENTATION PLAN (TMIP)

The most involved planning process called for a full Traffic Management Implementation
Plan (TMIP), which required along lead time for planning among the affected
jurisdictions. This long lead time was directly related to the scope of the planned traffic
move. The TMIP required the assembly of a detailed script noting the specific actions
required to open or close the transportation asset, the time the action would occur, the
person responsible for the activity, and the cell phone number of that person.

The TMIP entailed full activation of all task forces and products called for in the Traffic
Milestone Matrix. This substantial planning effort occurred for major traffic moves and
facility openings that occurred at the Project. The planning lead time, 10 to 16 weeks,
allowed plenty of time for stakeholders to agree to the terms of a major opening or
closing and maximized time for transportation companies and commuters to plan their
commute and make route choices based on solid information.

The range of actions represented in the Traffic Milestone Matrix provided a scalable
model to plan al traffic moves and impacts. The construction efforts needed to continue,
and the capacity of existing roads needed to be maintained. The careful, inclusive
planning allowed both goals to coexist.
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WHAT SNEW AND DIFFERENT: AN IN-DEPTH L OOK AND

PROPOSED PROCESS

This section provides additional detail from the study sites relative to an overall process
that can be beneficial to agencies interested in implementation of enhanced construction
coordination. The proposed process was developed for consideration by state and local
agencies based on research, interviews, and in-depth examination of current practices and
lessons learned. For example, the Oregon approach involves a specific hierarchy at the
state level while the TRANSCOM example is one of avoluntary nature for each agency
involved. Many states will face the issue of how to gain momentum for implementation
of an initiative such as construction coordination, especialy if it adds to existing
workloads and requires financial support for systems, data integration, and analysis tools.

The proposed process will provide interested agencies with a framework for beginning
dialogue and discussion with key stakeholders, |eadership, practitioners, and state and
local officials. Figure 6 outlines the overall process and the following text provides a
detailed description of what can be done to enhance coordination across agency
boundaries.

32



Flanned constructlion season;
multi-year program; mega-project

State, local. federal. private;
ztakeholder working group

=lop Concept of Dperations
Scope, magnitude of coordination
nesded . structure for communication

Identrfy Develop Tools

for Usel;:ﬂglemating Pacility .E?u1pm=nt
: characteristics Surveillance cameras.
Bagic capacity siza-walght detection. voics
analy=i=z. lane closure rastrictions. communication tachnology.
restrictions, demand. capacity, workstaticns, elasctronic
scheduling, phasing percent trucks linkages
Identify Training Nesds Develop Assessment Flane
Training on concepts. analysis Duantitative and gualitative
techniquez. structure. chain of evaluation ol conceptis, tools
{ command { structurelupdate as necessary

Development and Implementation of Solutions

Alternate route improvements, actiwve waork
zone management plans. revised
schaduling~-phasing. lane closure restrictions

i
| emontat i I

Figure 6. Example Construction Coordination Process

Step 1 —Identify the Need: Many states have major construction programs planned for
the future and could benefit from a process that includes consideration of impacts and
coordination across agencies. What might differ across states is the magnitude of such a
program. The coordination activities should be designed around planned large-scale
projects and multi- year programs. Based on the magnitude of the construction program
and the geographical layout of a state or sub-area, agencies can determine whether
coordination can be handled at a corridor, regional, or state or inter-state level. For
Boston, Utah, and Ohio, coordination occurs at the corridor level based on large projects
with potential to impact multiple jurisdictions. Within Oregon DOT, the GCM Corridor,
and TRANSCOM, coordination occurs at a program level to ensure that impacts to
statewide mobility are considered.

Step 2 — Identify the Stakeholders and Communicate |deas To Affected Groups:

Enhanced coordination benefits many stakeholders, including state and local
transportation agencies, the public, landowners, air quality boards, commercial motor
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carriers, shippers, receivers, contractors, suppliers and vendors, consultants, al levels
within FHWA, public safety agencies, and transit operators. For example, Oregon Bridge
Delivery Partners (a public/private partnership between ODOT and a consultant) was an
important stakeholder in the process due to the large scale bridge rehabilitation program
going on in the state. For 1-15 in Utah and the Central Artery Tunnel in Boston,
interaction with potentially affected local jurisdictions and the public were also key
activities for the group. Stakeholders should be identified early in the planning process to
allow adequate opportunity for input and review — especially in the establishment of the
overall coordination and communication structure.

Step 3— Develop a Concept of Operations For Coordination: A ConOps document
identifies the roles and responsibilities of each agency and stakeholder. Figure 7 outlines
the Oregon concept of operations for coordination across boundaries and within the DOT.
ODOT established the concept of operations and formal structure while working to solve
as many mobility issues as possible at the local or regional level. The statewide mobility
manager is consulted as needed on issues that are unresolved at the local level, while each
region has a mobility liaison that chairs the regional mobility committee and works to
resolve mobility issues as they arise within the region. For the Big Dig Project, the
concept of operations defined approval procedures across jurisdictional boundaries for
scheduling restrictions that would impact traffic. Practitioners should develop their
concept of operations with consideration for how mobility issues can be solved most
efficiently based on the structure of the lead agency.

Regional Mobility
[Monthly

**Cpordination |
; Communication |
Potential Impacts Channel

Figure 7. Oregon Coordination Structure

Step 4 — Identify Data Needs. Capacity analysisis important in understanding the
potential impacts from multiple construction projects along a corridor. Data needed for
analysis include overal facility characteristics, such as the total number of lanes, the
number of available lanes during each phase of construction, facility type, an estimate of
capacity per lane, percent trucks, vertical clearance, and size and weight restrictions.
Severa study sites have databases of this type of information and allow practitionersto

34



input additional data. For example, the Ohio DOT uses a pre-popul ated permitted lane
closure spreadsheet to determine when demand would exceed capacity, as shown in
Figure 8.

g =] L] A o £ | k= 2 = ] 2
-Barck 1 S Fiatsanh Hiorss: Egant Fowdels  Hisbiry bl Funl T Dimiasic Pebicisad oggin. -
ideaE e ey {duesti pon gL ChLoadachon do R
G| 7] Esaschwes = g0 Direvoced T [0 Blopon & -
QROT Permiited Lane Clogurs Folat
[minct & ooty FRA [Rous 18.270 o BOTH  |[escubmion vear 2003 Bection [USYS Dubld i Seeril B
Cpb u:ﬂu-u._dnwl =] I-'-DTmrqn:nm.'umu.wm AT 0 [ earsnal Teaffic Aufurstmen|
[pEcae LG 17 2m) Road Class {Urban o Ruraly ROT Ve 2001 e “1"1'_';;;!-' "';“'“;'_“L“mm”_
[Ercos  jaEm Terrain [FLineG | Percent Trucks F OTE 08417 e ———
Lafe pear *'v-.lullTI Anmphifed ADT|  QBLTO Cipadiy 130 gui b

Habday Ldin o o Woredap b v G clasunis b 12 voos a8 Fridas dnd B am Tuses ey

FEsre shad be o bins ciomures on Hasdags 6r Habdag weskends The Sdpang s casssisssd hebdaye Sermprml Lixp, Fourlh ol Juby, Labar Doy, Theshegeoeg, Chmmos | bes feans, Esster, N s clesures )
fuikrand sles U2 roon on the dap seding 3 hakiay. For hobosy sssaikends no e closaes o allowsd sler 17 poon on the day preceiing tha Holidap wesbend unnlE are e day sler The bobfay weokend, 23

Haiw of Larss o | Trafc Yrlgrme por apen v Leped Fatia gl Larew ] Tewfic Vahures por opon lars
Coretruciion| Corgtnuction | Mon-Conwd | |WoreComt - Lirsn Clanuta{s] Mol Parmitled onriycion| Conpmcion | Mar-Garat | Fon-Conr
_Seaen | Weekdny | weeseot | oektns || eskron e[ wowetny | weoseed | vessbriay | Woskiera
thes Daryl W F e Sal-Sue Wion P Sal-Sue S Ao ¥ Lates Haarof vt Dag| SdaesFri Sl Eun PonFri | SaleEun
0.LaW F=0i kL) nz m.u"l_“; L] Fr) [ AT [
E ] e 155 El] £ acyited 1.8 415 0 H3 =7
HEET ] - = ) [Fi 238 E= ) ] =5
F-4am i) 155 = 14F R 415 EilT T =7
LN X7 fore] HE 19 S i o) 452 £ ) a0 7]
(e ] _Gongimpien | Agul 1 May 0 E ] 1M e
Phas CarstrcikniDas 1 - Pasch 3¢

A i [E
T EET T
SADFM s | T B B7
Pk 7 T T ]
T Sa | o ] iz

I=

] =S— 1:6

Figure 8. Ohio Permitted L ane Closure Spreadsheet Tool

Capacity is determined based on Highway Capacity Manua Principles and formulas for
work zones that include adjustments for heavy vehicles, intensity of work activities,
ramps, and number of lanes open through the work zone. ODOT also has an electronic
tool for monitoring safety performance of highway construction projects and assessing
crash rates for individual projects for additional future enhancements and lessons learned.

Step 5— Develop Decision Support Tools and Provide Training: Tools such asthe
Ohio Permitted Lane Closure Spreadsheet are important in understanding the potential
impacts and understanding the specific information needed to enhance coordination.
Tools should be developed at a program level so that they can be used across many
different types of projects. Agencies may have difficulty developing and implementing
tools primarily in response to the needs of a mega project due to the need for lead time
for development and testing. Also, if used on only major projects, the effort may lose
momentum and gaps in familiarity may be introduced, leading to the need for additional
training.
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TRANSCOM is aso currently testing a web-based system to coordinate construction
project information across agencies, as shown in the screen shot in Figure 9. The
TRANSCOM tool allows member agencies to input lane closure and restriction
information in a centralized location. Potentially affected agencies can access the system
and view specific project-level information. Agencies should use tools such as these to
enhance coordination and decision making processes to avoid impacts from multiple
projects aong the same corridor or network.
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Figure9. TRANSCOM Planned Construction Input Tool

Once tools and systems are devel oped, training programs (large or small scale) should be
designed and implemented. ODOT provides internal training to staff, a “traffic academy”
training course for consultants, and “worksite traffic supervisor” training for contractor
personnel, with each class tailored to the specific functions of the target group. ODOT is
currently undertaking the largest interna training initiative in the state's history, and two
of the many required classes (for 2500 ODOT highway workers, project inspectors, €tc.)
involve work zone management. Testing and certification are part of many of these
training classes; in fact, consultants are required to undergo testing and certification in
ODOT’ s design training class as part of their pre-qualification. ODOT offers mobility
workshops to train al personnel whose work may affect mobility or who coordinate
construction activities across the state.
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Step 6 — Implementation and Assessment: Once a coordination program isin place
and operating, evaluation and independent assessment of the coordination efforts can
produce lessons learned that can benefit responsible agencies. Assessment should occur
at two levels: one to test the success of mobility management across corridors, and the
other to test the success in meeting goals, the effectiveness of the structure, and
effectiveness of the coordination process overal. To this end, data needed for
assessments include quantitative information such as crash records and delay and travel
time information, and qualitative information including feedback from participating
agencies, the public, and any customer satisfaction information from surveys or other
means that can be obtained. Development of the ConOps should include at least high
level plans for data collection that will allow agencies to assess their operations.
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CONCLUSIONSAND RECOMMENDATIONS FOR FUTURE

RESEARCH

The site studies for this project share some similarities that are important for other entities
and groups interested in enhancing their coordination practices to minimize the impacts
to traffic and freight mobility. Importantly, enhanced coordination can include a larger-
than-local area so that corridor-level or regional impacts can be better understood and
managed. There are areas where coordination initiatives can enhance the process
throughout the course of project development. For example, in the planning stages,
agencies may use their historical knowledge to identify anticipated traffic impacts based
on the magnitude of projects and brainstorm ideas for treatments and strategies to
mitigate impacts. In the preliminary and final design stages of a project, agencies may
have performed some type of analysis (e.g., capacity, simulation, etc.) based on more
detailed data and have devel oped a better understanding of how traffic control plans and
lane restrictions may impact traffic. Combined with a coordination group, both strategies
can be beneficial.

At any stage in the process, the types of coordinating entities and bodies highlighted in
this report can be extremely useful in integrating and scheduling construction and
maintenance projects. For agencies that lack the support to form an internal/external
working group to reach out to stakeholders, momentum will need to be generated to form
avoluntary consortium to meet regularly to discuss potential impacts and, overal,
provide enhanced communication and coordination. This course of action will minimize
the possibility of large-scale impacts along a corridor if project scheduling consensus can
be met among stakeholders. One barrier to this approach may be difficulty in creating
change within individual organizations to parallel the approach and make it successful.
In any case, buy-in from senior management, decision makers, and appointed officials,
along with marketing to each group, isimportant. The Oregon DOT site example
presented gained momentum from a policy-level decision by the director to make freight
and traffic mobility considerations a key priority for the agency.

A specific, proposed process formed from this research includes the following key
elements:

Define the scope of the project and understand the magnitude and effect it could have
on acorridor or region.

Begin looking at the potential impacts to maintaining traffic and the potential
scheduling conflicts with other key routes through the corridor or region.

Designate individuals who will be responsible for consideration, coordination, and
communication on mobility within the corridor.

Designate a formal mobility coordinator if possible.

Form aworking group of potentially affected stakeholders.

Communicate the expectations of al affected parties and the desired goals,
objectives, and potential end results of the process.
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Use data and tools like traffic ssmulation to enhance the understanding of traffic
patterns along the corridor and alternate routes (baseline and construction).

Analyze and discuss the impacts of traffic diversion to other jurisdictions and
communities.

Determine the fina strategy for maintaining traffic based on the process.

Look for solutions at both the planning and operational level (including scheduling
changes, aternate route improvements, signal timing changes, incident management
plans, etc.).

Provide training for staff, consultants, contractors, and other stakeholders on the
defined process and elements such as analysis, coordination responsibilities, and
communication needs.

Make use of technologies including ITS communication and databases; catalogue,
organize, and routinely input information on routes, pre-determined peak periods to
avoid lane closures, project restrictions, traffic data, and other known data elements.
Make use of available tools for both analysis and for fostering dialogue, including
spreadsheets, modeling tools, computer programs for analyzing the effects of lane
closures, MOT plans, restrictions, lane width reductions, and anything else that
affects capacity.

Make use of the analysis for determining if the proposed plans will work and also to
predict, if capacity reduction occurs, what the impacts will be (e.g., average and
maximum queue lengths, related delays, etc.).

Future research on this topic will be useful if tailored to better understand, in-depth, the
issues and constraints (e.g., resources, staff, policies, etc.) to forming voluntary consortia,
designating a person as “mobility czar” within an agency, and obtaining consensus on
issues and buy-in on the importance of the topic. Additionally, focus groups,
conferences, workshops, and brainstorming sessions are beneficial in providing a better
understanding of how to gain the momentum for the proposed approach to enhancing
coordination.

In the appropriate setting, afield operational test of this concept along with a formal
evaluation and supporting documentation and development of promotional materials
could enhance the awareness and use of such a strategy for minimizing impacts from
construction. For agencies faced with great challenges to implementing this approach,
examining and analyzing the culture within the agency, the structure, and the hierarchy
and decision-making process will be an important step in identifying the necessary
changes to make it work.
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