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OVERVIEW

SUMMARY REPORT

On September 9, 2004, the Federal Highway Admatisin (FHWA) amended its regulation (23
CFR Part 630) that governs traffic safety and miphih highway and street work zones. One of
the provisions of the rule is for states to colketl analyze both safety and mobility data to
support the initiation and enhancement of agenegtlprocesses and procedures addressing
work zone impacts. Specifically, states are toetlgy and implement systematic procedures that
assess work zone impacts in project developmedtstates need to manage safety and mobility
during project implementation. Presently, manynages have little experience in collecting,
analyzing, and utilizing work zone performance ddtavas believed that those agencies would
benefit greatly by learning how other agenciesag@roaching this task. As a result, a domestic
scan of practices pertaining to work zone assessmata collection, and performance
measurement was proposed and selected for fundithey theNCHRP 20-68A Domestic Scan
Program.

A 10-member team from both state departments ngpartation (DOTs) and the Federal
Highway Administration (FHWA) was recruited to carmad the scan, as listed below:

J. Stuart Bourne, North Carolina DOT (co-chair)
* Chung Eng, FHWA (co-chair)

* Diana Gomez, California DOT

« Dave Holstein/Reynaldo Stargell, Ohio DOT

* Ron Lipps, Maryland DOT

* Denise Markow, New Hampshire DOT

+ K.C. Mathews, Colorado DOT

* Tracy Scriba, FHWA

* Brian Zimmerman, Michigan DOT

" Dave Holstein participated in the scan duringfitet week, and Reynaldo Stargell participated
in the scan during the second week.

Accompanying the team was Gerald Uliman, who seagethe subject matter expert (SME)
charged with preparation of the reports and pregiemt documenting the scan efforts and
findings, and Thomas Dowd of Arora and Associatds) provided on-site logistical and other
support throughout the duration of the scan.

The scan was designed to investigatst practices in work zone assessment, data doleand
performance measuremeand how practices are being employed to ensuetysafd minimize
congestion in work zones. The scan team identfbed main themes to target:

= How does your agency assess the safety and comgegterational performance of your
work zones? In other words, how do you know if yaark zones are operating well
(safely/smoothly/efficiently)?

* How is your agency collecting the data for thesasnees?

* How is your agency using/planning to use the datadake improvements in work zone
performance and management?
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* What processes, methods and/or tools your ageniog tesassess impacts during various
stages of project development (planning, designsitaction?

A desk scan was performed in Fall 2009 to ideradgncies across the country that had
implemented or were implementing procedures underas more of these themes. Through this
effort the team identified agencies that were piéipy noteworthy and might serve as an
example to other agencies striving to improve theicedures in this area. Based on that effort,
a total of 14 agencies were identified for furthrerestigation during the field scanning phase of
the project:

» California DOT

* Florida DOT

* lllinois Tollway Authority
* Indiana DOT

* Maryland DOT

* Michigan DOT

* Missouri DOT

* New Hampshire DOT

* New Jersey DOT

* New York State DOT

» Ohio DOT

* Pennsylvania DOT

e Oregon DOT

* Washington State DOT
* Wisconsin DOT

A combination of on-site interviews, reverse scamsere the agency travels to meet with the
scan team at a location), and webinars/videoconteewere employed to gather the desired
data from these agencies. The scanning effortomagpleted over two weeks in March 2010.
The Oregon DOT was unable to participate in thesSeat did provide pertinent documents
regarding its processes relative to the topic fmeaonsideration by the scan team.

SUMMARY OF INITIAL FINDINGS

The scan team found a range of approaches beieg takagencies towards work zone impact
assessment, data collection, and performance nerasat, and identified various useful
techniques and tools the agencies have develodedilitate their efforts. The initial findings
of this scan are summarized below.
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Key Role of Management L evel Personnel

Organizations that are successful in addressingsthopic area have support at the executive
management level and have committed to managingrtegstem rather than simply
maintaining their assetsWork zone impact assessment, data collection, arfdiqmance
measurement does not happen without a signifidéort &y agency staff. As budgets continue
to tighten and workloads increase and pull ageted§ i multiple directions, it is important that
upper management make work zone safety and mobibtyagement a priority within the
organization. Such emphasis allows staff to contin@ttime and effort needed to consider and
mitigate the public impacts of work zones throughtbe planning, design, and construction
process. This emphasis also allows agencies to continyamgrove agency processes and
procedures to further reduce public impacts inftitere.

Work Zonelmpact Considerations during the Project Development Process

Agencies have found that the earlier in the projet#velopment process that work zone
impacts are considered, the better end product tisatbtained. Several agencies noted the
importance of identifying the potential for majanpacts of a project as early in the process as
possible (e.g., during project scoping) so thatombayjidge structures can be designed wide
enough and the costs for mitigation efforts camadbequately budgeted into the project scope. In
addition, agencies noted that beginning this proeasly allows for a wider range of options in
accommodating work zone traffic, available mitigatstrategies, etc. For example, early
acknowledgement of potential impacts by some agsritas resulted in changes to the
environmental document or to the right-of-way asgign process. In other instances, early
recognition of the need to reduce traffic demamduph the work zone has influenced work
zone design decisions (and the need to involvd ftiaials in the decision process) as when
and where to implement ramp closures or other ddmatigation strategies. In general, earlier
consideration of possible impacts greatly increéisedlexibility that the agency has to design
and implement a work zone that minimizes publicactp.

Capacity analyses, and permitted lane closure chdrased on capacity analyses and/or other
analytical tools, are used by many agencies to etate or minimize mobility impacts of work
zone projects Some agencies have developed their own in-himagéo facilitate quick analysis
by project designers. Agencies also tended tange complex modeling tools on high-impact
projects in urban areas, and were more likely i@han outside entity (e.g., consultant,
Metropolitan Planning Organization) help on theswarinvolved analyses.

A lack of continuous monitoring capabilities in werzones currently limits the ability of
agencies to move towards work zone safety and/obility performance-based specifications
in project contracts.Even agencies that have fairly sophisticated asttutionalized processes
to analyze work zone impacts continue to use metinatksign specifications rather than

! For simplicity of presentation, the term constimetthroughout this report is meant also to
include reconstruction, maintenance, surveying,@hdr highway activities that are performed
in a area of a highway commonly called a work zone.

4 June 1, 2010



NCHRP 20-68A Domestic Scan Program

Scan 08-4 Best Practices in Work Zone Assessment,

Data Collection, and Performance Measurel SUMMARY REPORT

performance specifications to manage safety andlityainpacts in work zones during
construction.

Work Zone Data Collection Consider ations

Agencies that have good work zone safety and mghilata management systems tend to make
better use of the data than those with less struetlisystems or no system at allhe existence

of data management systems also indicates a conemtifoy the upper management of an
agency to considering safety and mobility impalteughout project development and delivery.
This commitment is important, as data gatheringcessing, and preparation of desired
performance measures does require an outlay afiress In several states, the work zone
safety data assessment systems and processes arerevolved than mobility data assessment
systems, due in large part to the availabilitytateswide crash report data that could allow the
extraction of work zone crashes for periodic assess.

Electronic crash data entry can significantly speag the availability of safety data and makes
it feasible for use in evaluating ongoing projechpacts For ongoing evaluation of current
work zones to occur, the DOT must have prompt actethe crash database. States without
electronic crash entry must rely on staff to malyugdther and analyze crash reports in order to
accomplish the same monitoring activity. This margathering and analysis is a time-
consuming activity and one that is not commonly llygd by agencies. Waiting for crash
reports to be entered into a statewide databasa ofvolves a delay of several months before it
can be accessed. By that time, the work zonges @iready removed or has changed
significantly, limiting the usefulness of the crafdita to identify safety problems and take
remedial actions.

Many agencies have found the development and im@atation of an electronic database
system to track and approve future and current laclesures very useful The database
institutionalizes the notification process of propelividuals and groups within the agency, and
ensures that closures are to be performed duricgptable times during the day. The database
can also be useful for coordinating multiple latesares on a given facility or route, can
facilitate their advance notice to the public, @ad assist in targeting monitoring efforts of
impacts during the closures. However, only a fg@reies are using their databases in this
manner at this time.

For many agencies, the Transportation Managementn@as (TMCs) play a key role in
managing lane closures throughout the region andanming the public about them.TMCs
have staff and other resources that make it thedbfpcal point of information collation and
dissemination to the public. TMCs are also uskfuproviding real-time information to drivers
when traffic queues develop at a project as a wantourage diversion and mitigate the
magnitude of the queues. Unfortunately, TMC cogeria most regions is limited to urbanized
high-volume, high-speed facilities only.

The increased availability of low-cost technologi@sd data sources are making the collection

of mobility data in work zones more feasible foraggies. Although full work zone intelligent
transportation system (ITS) deployments have fiathtly been expensive to implement, the
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expansion of permanent ITS resources and the isedeavailability of low-cost portable devices
to monitor work zones is making the collection afbility data in work zones more accessible to
agencies. In addition, many agencies are obtamegss to third-party mobility data on routes
without agency surveillance and control equipmetiich is also making work zone mobility
data more readily available.

There are continuing challenges in obtaining approate data, which influences the work

zone performance measures that an agency udésth the importance of certain measures and
availability of data drive what performance measwee used by a given agency. However, the
performance measures most desired by an agencyobtaways be usable because the data
needed to compute those measures are not reas@vailibble.

Work Zone Performance M easur e Consider ations

Agencies that have clearly established performanceasures tend to effectively track those
measures and consider them throughout the projeevelopment processConsistent with
previous findings already stated from this scanijritaclearly established goals and performance
measures shows a level of commitment by the agency.

Many agencies are using work zone performance meaaswithout realizing it. Most agencies
have policies and procedures in place that aredo@senobility and/or safety performance
measures. For example, values used in incentsiefdintive clauses and decisions on permitted
lane closure times are typically based on assedsroédelays or queues.

To date, agencies have tended to emphasize eitffetys measures/analyses or mobility
measures/analyses, but not botin some cases, this focus on one type of impaat tbneeother

is a function of limitations in available agencgoarces to devote to work zone performance
measurement and the extent to which data are alaildn other instances, specific events (such
as an unusual number of work zone fatalities invargyear) prompted the additional emphasis
on a particular set of measures.

Presently, work zone safety performance measures t® be developed and examined mostly
at the agency program levellhe scan team did observe a few instances wheydstfere

being made to use safety data and performance mesastithe project level (either in

monitoring impacts of ongoing projects or in comsidg the potential safety concerns of
upcoming projects), but these tended to be thepdiacerather than the rule. Of course, even
when crash data entry are timely, crashes in acpéat work zone are often not frequent enough
to be of use in problem identification or in safpgrformance measurement.

Conversely, work zone mobility performance measuessd to be developed and examined
mostly at the project levelAgencies tend to have tools and methodologiesdoepto evaluate
the potential mobility impacts of individual projeauring work zone design. In addition,
methods and technologies are becoming more widelyadle in work zone monitoring to allow
mobility performance measures to be computed faialsily. However, these computations and
monitoring efforts tend to be sampling activitiey(, estimating the worst-case condition or
noting the existing of unacceptable impacts dumggection). This type of sampling does not
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lend itself easily to consolidating across multiptejects into program-level mobility
performance measures.

Most agencies are moving away from lane rental pgaons in project contracts. A major
reason for this reduction in lane rental considenais due to concerns that contractors will go
ahead and pay excessive fees to close lanes aaté significant mobility impacts. Many
agencies are simply not willing to tolerate suclpacts, and so prefer to use permitted lane
closure times and liquidated damages for violatmithose times.

Use of Performance Measuresand Data for Work Zone Safety and Mobility I mprovement

Having established measures of performance, andexing or having access to data from
which the measures can be computed, allows agenttienonitor and modify their policies,
processes, standard operating procedures, etc.ianurove work zone safety and mobiliffhe
scan team encountered several specific examplegericies that have been successful in
utilizing work zone safety and mobility data andasgres to effectively identify deficiencies or
gaps in their approach to project delivery. Aduially, these agencies have made changes
based on these assessments that were verifiediag laabenefit on future projects. For
instance, entrance ramp design criteria were sagmfly modified when an agency determined
that a disproportionate number of crashes wereraogun its work zones where entrance ramp
acceleration lanes were temporarily removed oreeduramatically.

A correlation was observed between an agency’s sgde real-time data (safety or mobility)
and that agency’s ability to modify existing workimzes to improve safety and mobilitythe
desire to monitor each work zone and ensure tlgbperating safely and with minimal mobility
impacts was a common theme amongst all the ageinciesled in the scan. However, a lack of
timely data, be it delays of several months in ast® crash data occurring at a project or the
inability to constantly monitor and quantify theegies or delays occurring at each project, kept
most agencies from being able to meet those desires

Not all agencies have fully explored the availabjliand usefulness of data it has available for
use in work zone safety and mobility improvemeirt. many instances, agencies that are making
use of work zone safety and/or mobility data redogthat additional analyses could be
performed of the available data to further impragency processes. However, a lack of
resources (time, expertise, other supporting @ata) was often cited as a reason why more was
not done with the data that was available.

RECOMMENDATIONS

In addition to the key findings summarized abote, 4can team also identified some key
recommendations relative to work zone impact assess data collection, and performance
measurement. These recommendations are summabgime.

Work Zone I mpact Considerations during the Project Development Process

Clearly defining how and where work zone safety amability impacts assessment fits into the
project development process increases the chanaisitnpacts will be better mitigated, costs
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will be accounted for, and the project will go mosenoothly. The project development process
followed by many agencies is highly structured. aAhinimum, it is critical to include impact
assessment and mitigation as specific steps iprtbeess in order to ensure that they are
considered at appropriate points by the approppatsonnel. However, the most successful
agencies appear to have integrated the considemttionpacts throughout their processes,
periodically revisiting early assumptions and makiavisions and refinements as project
development progresses.

It is important to scale the level of the transpation management planning effort of a project
to the level of impacts that are anticipateds has been alluded to several times in this
summary report, agency staff and time resourcesexremely limited, and continue to be
strained even further as budgets are regularly Batagencies look for ways to continue to
streamline their operations and become more efficleaving improved data as to which
projects, locations, etc. have resulted in sigaiftdmpacts in the past will aid agencies in better
predicting which projects are most likely to caggmificant impacts and to identify mitigation
strategies that have the best chance of allevisiioge impacts.

Work Zone Data Collection Consider ations

An agency must pursue the collection of quality dah order to engage in effective work zone
performance measurement Specifically, the data must exist (or be eastdgverted) in a
readily-usable format, and must be accurate anelyienough to allow an agency to make
decisions based on that data. Ultimately, agermyagement must ensure that data are collected
in enough detail, frequently enough, and quick ghaio allow it to be useful to its staff.

Transportation management centers (TMCs) can plalgey role in collecting mobility and
safety data, identifying issues that arise, and yicing information to the public regarding
current work zones within its surveillance zonélowever, it is important that TMC staff be
properly trained and procedures established ondaiw collection, monitoring, and public
information dissemination efforts are to occur. yAemporary losses of permanent surveillance
should be offset to the extent possible throughudeeof temporary surveillance devices and/or
third-party data sources. In addition, informatenwork zone activities that are impacting
safety or mobility (e.g., temporary lane closurg@s)uld be meshed with the TMC data in order
to be able to maintain the connection between wzorie project decisions and the resulting
impacts upon the public.

Work Zone Performance M easur e Consider ations

The performance measures used by an agency shoellate to the goals and objectives that

the agency has set for itself relative to mobilagd safety impactsThe scan team uncovered a
number of different work zone safety and perforngagaals specified in agency policies and
procedures (maximum tolerable delays, maximum glengths and durations, no increase in

the crash rate of a roadway section during contstmucetc.). The performance measures tracked
and monitored during the project should relatentiss€ measures.

Work zone performance measures must be used ratign&Vhereas work zone impacts on the
traveling public are key considerations throughbetproject development and construction
process, they are not the only ones an agencycaoustder. Costs, productivity, environmental
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concerns, and other factors also must be considsrédte agency. The use of work zone
performance measures is an important tool for agero use, but must be applied appropriately
within the overall goal of accomplishing the regdiroad work activities.

Use of Performance Measuresand Data for Work Zone Safety and Mobility I mprovement

Agencies should strive to improve how work zoneetafand mobility data that is collected is
fully analyzed and utilized to continuously improagency processes and procedurdis

effort to improve may involve bringing in additidrédata sources, such as work zone exposure
information, to allow the data to be normalizedogsrprojects, roadway types, work activities,
etc.

PLANNED IMPLEMENTATION ACTIONS

In addition to the final report, the scan team tdezad 7 potential dissemination avenues for the
results of this scan. These avenues are listehbel

* Presentation of scan findings at relevant confergrand meetings

* Publication of summary article(s) regarding thensitadings in pertinent journals and
trade publications

» Development and presentation of webinars

» Development of research problem statements andimg¢hem as appropriate into the
funding cycles of various research sponsors

» Development of a summary brochure that can helpKetathe scan report and its
findings to agencies

» Development of demonstration workshops highlightmpvative practices and
technologies identified through the scan

» Development of a marketing video that would railsedwareness of the scan report and
its findings amongst agencies

The following paragraphs give further details adgl dissemination avenues.

A number of potential conferences and meetings vadengtified as priority venues for
presentation of all or part of the scan findin@gecifically, a one-half day workshop is being
tentatively planned for the 2011 TRB annual meetapgpnsored by the work zone traffic control
technical committee. The scan team also considbeetesults of the scan to be appropriate for
peer-to-peer exchanges with agencies looking feis@sice in establishing or improving their
processes and use of work zone monitoring and edioce measurement. Smaller
presentations, utilizing the scan summary presientar a portion thereof, were also identified
as of potential interest to several AASHTO comnagtand subcommittees (e.g., systems
operations and management, traffic engineeringstcoction, maintenance, and design). The
conferences and/or expositions of several tradeparféssional associations were also identified
as potential presentation venues, including:

* American Traffic Safety Services Association (ATSSA
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* American Road Transportation Builders AssociatibRTBA),
* International Municipal Signal Association (IMSA),

» Institute of Transportation Engineers (ITE), and

* Intelligent Transportation Society (ITS) America.

Other possible presentation venues identified bysttan included a meeting of the 1-95 corridor
coalition, local transportation assistance progf(RiAP) meetings, Associated General
Contractors (AGC) meetings, and possibly presariatat one or more of the California DOT
Training Academies. Team members Tracy Scribalardse Markow agreed to take the lead
in coordinating and emphasizing efforts by allleé scan team members in this implementation
strategy.

The scan team viewed the preparation and submis$ione or more articles into journals and
trade publications as another key implementatidiviac Publications initially identified for
targeting include the ITE Journal, Roads and Bsdgagazine, the FHWA Focus and Public
Roads publication, and a short article for incogpion into the TRB Transportation News
magazine. Gerald Ullman and Diana Gomez agresdriee as the coordinators of these efforts.

The scan team was also in agreement that one @ wedsinars would be appropriate for
disseminating the results of this scan. As a mimma TRB-sponsored webinar of the scan
results was envisioned; additional webinars toaffissate the processes and procedures of one
or more agencies scanned as examples of bestgesetere also suggested. These additional
webinars could be conducted as part of outreadtifigralready in place for the FHWA
Highways for Life effort, or as a topic presentbtbugh the National Work Zone Safety
Information Clearinghouse (the latter of which aperienced registrations as high as 600+
viewers for previous webinar offerings). Chung Emgl K.C. Mathews agreed to take on the
leadership role for organizing and coordinatingrswebinar offerings.

At the conclusion of the scan effort, it was cleathe team that many questions remain as to the
best ways and means of work zone monitoring anfpeance measurement. A number of
specific problem statement ideas were generatellidimg:

* Determination of the best method to mesh the varsmurces of data for work zone
performance measurement

» Development of guidelines or best practices orudeeof transportation management
centers (TMC) for work zone monitoring and perfono&a measurement

* Development of guidelines on how to best utilizekvoone performance measures and
data

» Assessment of the benefits of electronic crashrtegpfor work zone safety
performance monitoring and measurement

» Evaluation of the effectiveness of contract incezgifor improving work zone traffic
impacts

Gerald Ullman and Stuart Bourne agreed to takéedw in developing one or more of these
ideas into formal problem statements and identgfyappropriate funding sources to submit the
statements.
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The team discussed the possibility of developibgief overview of the scan activity and key
findings that could be converted into a brochuresfmespread dissemination. This brochure
would serve as a marketing tool to increase awareabout the existence of the scan report and
encourage agencies to look into the topic of wankezsafety and mobility performance
measurement more closely. Stuart Bourne and CRaggagreed to further examine the
feasibility and potential effectiveness of this iempentation effort.

Next, a number of innovative technologies and tewse identified through the scan effort that
would warrant more widespread acknowledgementeif #xistence and potential applicability
to various agencies. Examples include the uskeo€CA4PRS analysis tool and the PeMS traffic
database developed and in use by Caltrans. Choggid Diana Gomez agreed to lead the
effort to identify those tools and technologieshngreatest potential, and to coordinate efforts to
demonstrate those tools and technologies. Postni®nstration venues and mechanisms
include a workshop or presentation as part of derence, or a direct peer-to-peer exchange
effort between agencies.

A final implementation resource identified for catesation was the development of a short
video documenting the purpose and key findinghefsdcan. Such a video could serve as
another marketing tool of the full report regardthg scan, and lead to other implementation
efforts (such as a peer-to-peer exchange activigwever, questions were raised as to the
feasibility and costs of creating such a videoiaBZimmerman and Denise Markow agreed to
take the lead in examining the practicality andraédity of this implementation strategy more
closely.
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