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1 SCOPE 

1.1 Introduction 
The Massachusetts Department of Transportation (MassDOT) Highway Division 
deploys Smart Work Zones (SWZs) to alert road users about construction activities on 
large, long-term, permanent lane closure construction projects. In an effort to more 
consistently deploy SWZs, MassDOT is developing this Concept of Operations 
(ConOps) for a SWZ Program. This ConOps guides planners and designers in 
determining if a SWZ should be applied to a project, and if so the recommended SWZ 
application to be deployed. The aim of the SWZ Program is to consistently consider and 
apply Work Zone (WZ) Intelligent Transportation Systems (ITS) to all construction WZs 
that meet a specific impact level and a pre-set scoring criteria. 

A SWZ uses portable ITS technology to monitor and improve WZ performance, increase 
safety in WZs, and provide motorists with relevant travel information. 

SWZs, when properly designed and implemented: 

• Better inform motorists and reduce their frustrations; 
• Encourage motorists to take alternate routes; 
• Reduce congestion and allow for more freely flowing traffic; 
• Clear incidents more quickly, thereby reducing secondary incidents; and 
• Make work zones safer for highway workers and motorists.1 

MassDOT has developed and adopted Smart Work Zone (SWZ) Standard Operating 
Procedures, Version 1.1, February 2016 and Smart Work Zone (SWZ) Design 
Standards, Version 1.1, February 2016. The SWZ Standard Operating Procedures 
document communicates the general steps for contractors to design, deploy, and 
operate SWZs. The SWZ Design Standards document provides guidance for 
designing SWZ layouts that are helpful to the public and capable of collecting data for 
performance measurement. This SWZ Program Concept of Operations document 
complements these two documents and provides the high-level view of the SWZ 
Program.  

1.2 Document Overview 
This ConOps document records the goals for the SWZ Program and describes the high-
level operations of WZ ITS technology from the perspective of its stakeholders. This 
document will answer the who, what, where, when, why, and how questions about the 
SWZ Program, and will be a reference document for the Systems Engineering Process 
(SEP). This ConOps explains when, how, and why SWZs should be deployed on 
construction projects throughout the state. 

                                            
1 Federal Highway Administration, Smart Work Zone Systems, October, 2015, 
http://www.ops.fhwa.dot.gov/wz/workshops/accessible/Pant_paper.htm 

http://www.ops.fhwa.dot.gov/wz/workshops/accessible/Pant_paper.htm
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As the foundation for detailed planning and design of WZ ITS deployments, this 
ConOps provides a solid basis for their design and deployment in construction work 
zones. 

The structure of the ConOps document combines elements from the Institute of 
Electrical and Electronics Engineers (IEEE) Standard 1362-1998 and the American 
National Standards Institute (ANSI) ANSI/AIAA G-043-1992 document standard.  

This document is divided into 8 sections: 

• Section 1 (this section): introduces the project scope and vision; 
• Section 2: describes the current state of practice in both Massachusetts and the 

nation; 
• Section 3: details the needs, goals, and objectives; 
• Section 4: describes the concept for the SWZ Program; 
• Section 5: describes the Stakeholder’s roles and responsibilities; 
• Section 6: details the operational scenario for the SWZ Program; 
• Section 7: lists the documents referenced within this ConOps; and 
• Section 8: presents appendices to this document. 

1.3 Stakeholders 
Based on their involvement with SWZs, eight (8) primary stakeholder groups were 
identified prior to developing the SWZ Program ConOps. The stakeholder groups 
include SWZ planners and designers; the SWZ field oversite and management experts 
from the districts; SWZ set up, operations, and maintenance personnel; and SWZ 
equipment providers. Stakeholders are also responsible for disseminating work zone-
related information within MassDOT and other agencies as well as to the motoring 
public. 

The SWZ Program stakeholders include the following groups: 

MassDOT Highway Division - Traffic And Safety Engineering 

The Traffic and Safety Engineering section is responsible for overseeing the traffic 
engineering activities for MassDOT to ensure that the roadway and bridge construction 
and maintenance program comply with the federal, state, and local engineering 
standards and the Commonwealth of Massachusetts General Laws. 

The Traffic and Safety Engineering section is also responsible for reviewing 
construction documents for Department projects, reviewing and/or designing TMPs and 
Work Zone Management plans for all types of MassDOT projects. This unit is also 
responsible for WZ inspections. 
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MassDOT Highway Division - District Offices 

MassDOT’s Highway Division is divided into six geographical districts, all of which 
operate under the direction of the central office, located at 10 Park Plaza, in Boston. 
Each district employs a District Highway Director (DHD) who reports to the Chief 
Engineer. The district offices supervise all construction and maintenance, including WZs 
within their respective jurisdictions. 

MassDOT Highway Division - Highway Operations Center (HOC) 

The Highway Operations Center (HOC), located in South Boston, is the hub of the 
statewide ITS. It is responsible for monitoring state roadways and facilities on a 365-
day, 24-hour basis. The HOC detects roadway incidents, responds to facility alarms, 
and coordinates traffic operations, maintenance, and emergency response activities 
with the district offices as well as other transportation and public safety agencies. The 
HOC collects, stores, and disseminates traffic operations and incident data to roadway 
users. 

MassDOT Highway Division - Intelligent Transportation Systems (ITS) Programs 
Section 

The ITS Programs Section is responsible for deploying and using ITS throughout the 
state. ITS technology has become an integral part of managing and operating critical 
roadways. ITS technologies provide valuable information and play an important role in 
high profile work zone construction projects. 

MassDOT Highway Division - Construction Section 

The Construction Section is responsible for the overall management of all aspects of the 
MassDOT Highway Division construction program to ensure that all construction 
complies with the Highway Division plans and specifications and to ensure that 
construction proceeds safely and in accordance with established schedules and 
budgets. This includes the handling of all technical issues related to Highway Division 
construction including advertising, opening, and evaluating bids, recommending 
contract awards, processing contract modifications, and coordinating responses to 
technical questions that arise during construction. 

Other Transportation Agencies 

Within the Commonwealth of Massachusetts, other transportation agencies and 
divisions of MassDOT operate with separate and distinct mission statements and 
leadership. These agencies, which include the Massachusetts Bay Transportation 
Authority (MBTA), the Department of Conservation and Recreation (DCR), MassPort, 
and the Massachusetts State Police, often coordinate in managing large construction 
projects, which include SWZs that have cross-agency repercussions. 
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Design Consultants 

Design Consultants assist MassDOT in meeting their mission, and become an 
extension of staff by providing design and engineering services to many of the sections 
within the Highway Division of MassDOT. Many design consultants are tasked with 
developing the Plans, Specifications, and Estimate (PS&E) packages that are bid for 
construction. Depending on the construction project, these contracts may include 
specifications for a SWZ component.  

SWZ System Vendors 

Many of the larger, long-term construction projects undertaken by MassDOT include 
specifications for a SWZ component. Construction contracts are selected by low bid. 
When a construction contract includes the deployment of a SWZ, this work is typically 
sub-contracted to a vendor who specializes in SWZ deployments. Representative SWZ 
system vendors include companies such as ASTI Transportation Systems, iCone 
Products LLC, Ver-Mac, and PDP Associates. 

1.4 Background 

1.4.1 Systems Engineering Process 
The development of this ConOps document adheres to the Federal Highway 
Administration (FHWA) Systems Engineering Process (SEP), as described in federal 
regulation 23CFR940, Intelligent Transportation System Architecture and Standards. 
The SEP was developed on the basis that a project is more likely to succeed if 
stakeholders develop a vision for the final product before the design stage is initiated. 
This approach requires stakeholders to clearly define the operational needs, and the 
system’s goals and objectives at the onset of the project – ensuring that they are met 
when the system is designed and implemented. The “V” model, shown below in Figure 
1 is a commonly-used representation of the SEP. As the project progresses from one 
step to the next in the SEP, the system details become more specific yet still logically 
“trace” back to previous steps. 
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Figure 1: Systems Engineering Process, “V” model2 

1.4.2 Massachusetts Regional Architecture 
Most systems engineering processes start with the development of a Regional 
Architecture. MassDOT completed four Regional ITS Architectures, consistent with the 
National ITS Architecture, for Massachusetts in 2005 and updated them in 2010. The 
regional ITS architectures were developed to provide guidance on planning, 
implementation, and operations of individual ITS deployment projects, along with 
ensuring systems’ compatibility and interoperability and emphasizing collaboration 
between relevant entities.  

SWZs can be implemented anywhere in the state, so all four Regional ITS Architectures 
apply to SWZ projects. The SWZ Program ConOps document incorporates 
stakeholders, elements, and flows from the various Massachusetts Regional ITS 
Architectures. These are identified and discussed later in this section. Two service 
packages (previously called market packages) in the ITS Architecture are applicable to 
the proposed system concept for the SWZ Program. These include the service 
packages on work zone management and work zone safety monitoring. Service 
packages provide a service-oriented view of the National ITS Architecture that identifies 
the pieces of the architecture that are required to implement a particular service.3  

The complete Massachusetts Regional ITS Architectures are available on the MassDOT 
website at MassDOT Regional ITS Architecture. 

The service packages relevant to the SWZ Program are: 

• MC08: Work Zone Management 
• MC09: Work Zone Safety Management 

These service packages are discussed in more detail below, with the relevant 
stakeholders, package descriptions, service package diagrams, and a description of the 
relevant data flows included for each. The service package diagrams are taken from the 
Massachusetts Regional ITS Architectures, with the relevant elements and flows 
highlighted.  

                                            
2 Federal Highway Administration, System Engineering for ITS, 
http://ops.fhwa.dot.gov/publications/seitsguide/section3.htm#s3.3 
3 Federal Highway Administration, Regional ITS Architecture Guidance Document, 
http://ops.fhwa.dot.gov/publications/regitsarchguide/4gatherdata.htm 

http://www.massdot.state.ma.us/regionalitsarchitecture
http://ops.fhwa.dot.gov/publications/seitsguide/section3.htm#s3.3
http://ops.fhwa.dot.gov/publications/regitsarchguide/4gatherdata.htm


Smart Work Zone Program Concept of Operations 

 
MassDOT – Highway Division   January 2017 
 6  

Table 1: Service Package Descriptions 

Package Title 
Relevant 

Stakeholders Package Description Relevant Elements & Flows 
MC08 – Work 
Zone 
Management 

Traffic and 
Safety 
Engineering, 
Design 
Consultants, 
District 
Offices 

- Outlines the flow of 
information and the 
coordination involved in 
managing work zones and 
nearby roadways and the 
dissemination of related 
information to the public. 

- Work zones need to be 
designed in consideration 
of the ITS Application that 
is chosen for 
implementation. 

MC09 – Work 
Zone Safety 
Management 

Traffic and 
Safety 
Engineering, 
Design 
Consultants, 
District 
Offices 

- Outlines how to improve 
work crew safety and 
reduce collisions between 
the motoring public and 
maintenance and 
construction vehicles in the 
work zone. 

- Work zones need to be 
designed in consideration 
of the work crew safety. 
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1.4.2.1 MC08: Work Zone Management 
The MC08 service package manages work zones, controlling traffic in areas of the 
roadway where maintenance, construction, and utility work activities are underway. 
Traffic conditions are monitored using Closed-Circuit Television (CCTV) cameras and 
controlled using Variable Message Signs (VMS), Highway Advisory Radio (HAR), gates 
and barriers. Work zone information is coordinated with other groups (e.g., 
Massachusetts State Police, MassDOT Traffic and Safety Engineering, MassDOT 
HOC). Work zone speeds and delays are provided to the motorist prior to the work 
zones. This service package provides control of field equipment in all maintenance and 
construction areas, including fixed, portable, and truck-mounted devices supporting both 
stationary and mobile work zones.4 

 
Figure 2: MC08 – MassDOT Regional ITS Architecture5  

                                            
4 US DOT ITS Joint Program Office, http://www.iteris.com/itsarch/html/mp/mpmc08.htm 
5 MassDOT Office of Transportation Planning, Metropolitan Boston Regional Architecture, 2010, 
http://www.massdot.state.ma.us/regionalitsarchitecture/boston/files/mpimages/MC08-3.html 

http://www.iteris.com/itsarch/html/mp/mpmc08.htm
http://www.massdot.state.ma.us/regionalitsarchitecture/boston/files/mpimages/MC08-3.html
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1.4.2.2 MC09: Work Zone Safety Management 
The MC09 service package includes systems that improve work crew safety and reduce 
collisions between the motoring public and maintenance and construction vehicles. This 
service package detects vehicle intrusions in work zones and warns crew workers and 
drivers of imminent encroachment or other potential safety hazards. Crew movements 
are also monitored so that the crew can be warned of movement beyond the designated 
safe zone. The service package supports both stationary and mobile work zones.6 

 
Figure 3: MC09 – MassDOT Regional ITS Architecture7  

                                            
6 US DOT ITS Joint Program Office, http://www.iteris.com/itsarch/html/mp/mpmc09.htm 
7 MassDOT Office of Transportation Planning, Metropolitan Boston Regional Architecture, 2010, 
http://www.massdot.state.ma.us/regionalitsarchitecture/boston/files/mpimages/MC09-1.html 

http://www.iteris.com/itsarch/html/mp/mpmc09.htm
http://www.massdot.state.ma.us/regionalitsarchitecture/boston/files/mpimages/MC09-1.html
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2 CURRENT STATE OF THE PRACTICE 

2.1 Massachusetts 
There were 5 fatal motor vehicle traffic crashes in work zones out of a total of 328 fatal 
crashes in Massachusetts in 2014.8 Reliable, accurate work zone crash nonfatal injury 
data is not presently available in Massachusetts; however, efforts are being made to 
improve data systems to enable the reporting of these statistics.9 

Work zones are a necessary part of maintaining and rehabilitating transportation 
infrastructure. The planning, design, and preparation of contract documents for 
modification of the normal traffic and pedestrian patterns during construction is known 
as work zone traffic control. TMPs are the result of this planning and design. The 
primary consideration in work zone traffic control is safety for pedestrians, bicyclists, 
motorists, and personnel on the work site.  

Long-term stationary WZs provide time to install, and benefit from a full range of traffic 
control procedures and devices, including ITS technologies. As part of the design 
process TMPs are prepared and approved for all construction projects. Work zones 
create challenges for moving traffic smoothly and safely, and create the need for finding 
new ways to enhance work zone traffic management. MassDOT is making an effort to 
manage traffic in and around work zones more efficiently by deploying ITS technologies. 

In 2010, MassDOT developed the Work Zone Transportation Management 
Procedures10 to ensure compliance with the 2004 FHWA Work Zone Safety and 
Mobility Rule 23 CFR 630 Subpart J11. The rule required agencies to use work zone 
safety and operational data to improve projects and agency policies, processes and 
procedures regarding work zone safety and mobility management.  

The MassDOT work zone procedures established clear and comprehensive project 
impact categorization criteria with a designated impact level between one and four. An 
impact level of one designates minimal or no traffic delays due to road work and 
increases up to an impact level four which designates inevitable/unavoidable traffic 
delays. Under these procedures, all bridge/road construction and maintenance work 
that is categorized as having impact levels three or four require construction contractors 
to provide a SWZ system to enable real-time monitoring of the WZ, which includes an 
ITS Monitoring Plan (IMP). Impact levels 1 & 2 may utilize work zone ITS devices. The 
figure below shows the type of SWZ application to be considered for the various impact 
levels. 

                                            
8 Fatality Analysis Reporting System (FARS), 2014 ARF, NHTSA, https://www.workzonesafety.org/crash-information/workzone-
fatalities/workzone-fatalitiesmotor-vehicle-traffic-crashes-2014/  
9 MassDOT, Massachusetts Strategic Highway Safety Plan, September, 2013, page 19, 
http://www.massdot.state.ma.us/Portals/8/docs/traffic/shsp/shspSeptember2013.pdf  
10 MassDOT Work Zone Transportation Management Procedures, July 2010 
11 Federal Register, U.S. Department of Transportation, FHWA, 23 CFR Part 630, Sept, 2004, 
http://www.ops.fhwa.dot.gov/wz/docs/wz_final_rule.pdf 

https://www.workzonesafety.org/crash-information/workzone-fatalities/workzone-fatalitiesmotor-vehicle-traffic-crashes-2014/
https://www.workzonesafety.org/crash-information/workzone-fatalities/workzone-fatalitiesmotor-vehicle-traffic-crashes-2014/
http://www.massdot.state.ma.us/Portals/8/docs/traffic/shsp/shspSeptember2013.pdf
http://www.ops.fhwa.dot.gov/wz/docs/wz_final_rule.pdf
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Figure 4: MassDOT Impact Level with Recommended SWZ Application12 

Deploying SWZs on long-term, level three or four construction projects has been 
successful on many projects around the state, including: 

The Fast 14 Project – This project replaced fourteen bridges in Medford over the 
course of ten weekends between June and August, 2011. MassDOT used several 
innovations, a detailed traffic management plan including SWZ technologies and a 
comprehensive communications plan to complete the bridge work safely, efficiently, 
economically, and in a manner that caused the least possible construction-related 
impact and congestion.  

Fairhaven I-195 Full Deck Replacement Project – Accelerated construction project 
that took place over 4 weekends during a 6 week period beginning in March of 2013. 
Using SWZ technology a Queue Detection System was implemented to monitor the 
project, which reduced the roadway to two lanes in each direction over the duration of 
the project. 

Callahan Tunnel Rehabilitation Project – Accelerated construction project that closed 
the Callahan Tunnel in Boston from December 2013 to March 2014. Following the SEP, 
SWZ technology was successfully deployed to manage and control traffic for the 
project. 

I-91 Viaduct Rehabilitation Project - In December 2015, MassDOT implemented a 
series of lane and ramp closures to begin major rehabilitation of the I-91 Viaduct in 
Springfield. Generally, the number of lanes on I-91 has been reduced by one in each 
direction; two travel lanes will remain open in each direction for the duration of the 
project south of the I-291 Interchange. The traffic management for the work zone is 
accomplished with SWZ technologies. Queue Warning and Dynamic Lane Merge 
Systems have been implemented for this project 

Whittier Bridge/I-95 Improvement Project - MassDOT understands the importance of 
minimizing construction impacts. TMPs which included SWZ technology were 
developed in close consultation with local officials to reduce impacts to local roads 
                                            
12 MassDOT Smarter Work Zone Technology Application presentation, March 8, 2017, page 16, 
http://www.massdotinnovation.com/Pdfs/2016/Session2C.pdf 

http://www.massdotinnovation.com/Pdfs/2016/Session2C.pdf
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resulting from the construction. For this ongoing project, the traffic management and 
sequencing plans account for peak travel times for this area, especially during summer 
weekends. 

Commonwealth Avenue Bridge Reconstruction – This project includes an 
automated, portable, real-time traffic management (RTTM) system for the WZ. The WZ 
ITS application that will be implemented is a Queue Warning System. Sensors, portable 
variable message sign boards and cameras will be deployed as part of the work zone 
system. 

MassDOT plans to enhance the Work Zone Management Procedures and Impact Level 
Criteria with the scoring criteria for WZ ITS recommended by the U.S. DOT FHWA 
Work Zone Intelligent Transportation Systems Implementation Guide13. Using the 
scoring criteria, tailored for MassDOT, will allow for the use of WZ ITS technology to be 
considered for all Level 1 through 4 projects in the design and planning of all 
construction projects. This work flow will be required for all construction projects as part 
of the traffic management design process. 

2.2 Nationwide 
Nationwide, in 2010, there were 514 fatal motor vehicle crashes in work zones, resulting 
in 576 fatalities. As a nation, states are making progress toward improved safety in work 
zones. As the amount of work zone-related roadwork has increased, the number of 
fatalities in work zones has been decreasing since 2002.14 

• The 576 fatalities equate to one work zone fatality every 15 hours (1.6 a day). 
• The number of fatalities is a 13.6% decrease from 2009 (667 fatalities), a 20% 

decrease from 2008 (720 fatalities), a 31% decrease from 2007 (831 fatalities), a 
43% decrease from 2006 (1,004 fatalities), and a 46% decrease from 2005 
(1,058 fatalities).15 

There were 37,476 injuries in work zones in 2010. This equates to 1 work zone injury 
every 14 minutes (over 102 per day), or about 4 people injured every hour. More than 
20,000 workers are injured in road construction work zones each year.16 

Work zone safety has been improving due to several factors: 

• Earlier, more comprehensive planning for WZs;  
• Greater emphasis on WZ management strategies; and  

                                            
13 U.S. DOT, FHWA, Work Zone Intelligent Transportation Systems Implementation Guide, page 25, Jan 2014, 
http://www.ops.fhwa.dot.gov/publications/fhwahop14008/fhwahop14008.pdf 
14 Federal Highway Administration, Work Zone Fatalities: A National Snapshot, Tracy Scriba, May 2012, 
http://www.ops.fhwa.dot.gov/wz/workersafety/wzfrwebinar/fhwa/wzfr_fhwa.pdf 
15Federal Highway Administration, Work Zone Management Program, Facts and Statistics, July 2016, 
http://www.ops.fhwa.dot.gov/wz/resources/facts_stats/safety.htm 
16 Federal Highway Administration, Work Zone Management Program, Facts and Statistics, July 2016, 
http://www.ops.fhwa.dot.gov/wz/resources/facts_stats/safety.htm 

http://www.ops.fhwa.dot.gov/publications/fhwahop14008/fhwahop14008.pdf
http://www.ops.fhwa.dot.gov/wz/workersafety/wzfrwebinar/fhwa/wzfr_fhwa.pdf
http://www.ops.fhwa.dot.gov/wz/resources/facts_stats/safety.htm
http://www.ops.fhwa.dot.gov/wz/resources/facts_stats/safety.htm


Smart Work Zone Program Concept of Operations 

 
MassDOT – Highway Division   January 2017 
 12  

• Growing use of data to identify and understand safety issues. 

What is not known is how many crashes are prevented each year by: 

• Well-designed traffic control plans; 
• Well-maintained traffic control devices and set-ups; 
• Good advance warning signs (static and dynamic); 
• Good public outreach and traveler information; and 
• Effective use of operational strategies like ITS, queue management, 

enforcement, signal timing adjustments17 

Massachusetts is among the leaders in using and adopting smarter work zones into 
their business model.  

Other state leaders include: 

Colorado Department of Transportation  

The I-90 Veterans Memorial Tunnel has an Average Annual Daily Traffic (AADT) of 
45,000 with 7% truck traffic. Traffic was detoured onto a narrow frontage road for 24 
hours per day for 7 ½ months. A travel time system was implemented through the use 
of 8 portable VMS boards, 10 portable detectors, and 9 portable CCTV cameras. 
Messages to drivers were reported as “normal”, “stop & go”, or “slow traffic ahead.”18 

Florida Department of Transportation 

Florida Department of Transportation along with Florida International University 
developed a Lane Closure Information System (LCIS) to coordinate simultaneous lane 
closures. It is a web-based system with functionality to request lane closures, to 
manage the approval process, and to provide notification request status, mapping 
capability, and integration with other systems.19 

Illinois Department of Transportation 

During November 2010 – June 2012 the Illinois DOT deployed one umbrella “Real Time 
Monitoring System” to cover three construction projects. The construction project was 
located in Southern Illinois on 30 miles of a bi-directional mainline interstate roadway on 
I-55 from I-70 to IL 140. The goal of the project was to reduce the number of queuing 

                                            
17 Federal Highway Administration, What We Know About Work Zone Fatalities, Tracy Scriba, Jan 2010, 
https://sites.google.com/site/trbcommitteeahb55/Welcome/discussions-threads/2010annualmeeting/WZSafetyData-
WhatWeKnowandDoNotKnow%28ver2%29.ppt?attredirects=0 
18 Smarter Work Zones Webinar Series, Webinar 10: Designing ITS Based on Identified Need, Feb, 2016, 
https://www.workzonesafety.org/files/documents/SWZ/webinar10_slides.pdf 
19Smarter Work Zone Webinar Series, Webinar 11: Lane Closures and Permitting, March, 2016, 
https://www.workzonesafety.org/files/documents/SWZ/webinar11_slides.pdf 

https://sites.google.com/site/trbcommitteeahb55/Welcome/discussions-threads/2010annualmeeting/WZSafetyData-WhatWeKnowandDoNotKnow%28ver2%29.ppt?attredirects=0
https://sites.google.com/site/trbcommitteeahb55/Welcome/discussions-threads/2010annualmeeting/WZSafetyData-WhatWeKnowandDoNotKnow%28ver2%29.ppt?attredirects=0
https://www.workzonesafety.org/files/documents/SWZ/webinar10_slides.pdf
https://www.workzonesafety.org/files/documents/SWZ/webinar11_slides.pdf
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type (rear-end) accidents with a secondary function to alert traffic to delay times and 
suggest alternate routes when delay times warranted this action.20 

Iowa Department of Transportation (Iowa DOT) 

The Iowa Department of Transportation (Iowa DOT) Traffic Critical Projects (TCP) 
program was deployed to address safety and mobility challenges within work 
zones. This program identifies key work zones that will require an enhanced TMP, with 
components such as work zone ITS, limited construction hours, night work, lane rental 
contracting mechanisms, and Traffic Incident Management (TIM) plans.21 

Michigan Department of Transportation (MDOT) 

MDOT has approached project coordination systematically since adopting a tracking 
process a few years ago. This tracking process was established in response to delays 
on I-94 resulting from multiple work zones. Prior to this effort, MDOT’s focus was largely 
based on project deadlines; it has since shifted to an operations focus by tracking 
mobility impacts along the entire corridor, and determining whether the cause of delays 
is incident or work zone-related. In the process of implementing work zone coordination, 
the agency determined that buy-in from internal and external stakeholders is critical due 
to the significant resources and planning required. To that end, MDOT has established 
a statewide goal to ensure that all stakeholders are working towards the same 
objectives.22 

Texas Department of Transportation 

SWZs were deployed on I-35 for 64 miles of roadway with 14 road segments and 17 
projects on a corridor with an Average Daily Traffic (ADT) of 55,000 to 111,000 and 25-
30% truck traffic. The planning and design phase focused on corridor construction 
coordination, including monitoring conditions, estimating delay, and disseminating 
information to drivers.23 

2.2.1 WZ ITS Applications 
WZ ITS applications are comprised of field components, communication links, software, 
an operation center, and live and archived data. The ITS components are put together 
to customize a solution that is specially designed to meet a precise traffic management 
need. WZ ITS applications are continuously evolving to better address issues. Sample 
WZ ITS applications, including a brief description are shown in the table below:  

                                            
20 Queue Warning Systems in WZs, Enterprise, June 2014, 
http://enterprise.prog.org/Projects/2010_Present/iwz/QueueWarning_Summary_FINAL_June2014.pdf 
21 National Work Zone Safety Information Clearinghouse, SWZ: Technology Application: Lead State Information, 2016, 
https://www.workzonesafety.org/swz/swztechnology-application/lead-state/ 
22 National Work Zone Safety Information Clearinghouse, SWZ: Project Coordination: Lead State Information, 2016, 
https://www.workzonesafety.org/swz/swzproject-coordination/lead-state/ 
23 Smarter Work Zones Webinar Series, Webinar 3: SWZ Corridor-based Project Coordination, Oct, 2015 
https://www.workzonesafety.org/files/documents/SWZ/webinar3_slides.pdf 

https://sites.google.com/site/iowatcp/home
https://sites.google.com/site/iowatcp/home
http://enterprise.prog.org/Projects/2010_Present/iwz/QueueWarning_Summary_FINAL_June2014.pdf
https://www.workzonesafety.org/swz/swztechnology-application/lead-state/
https://www.workzonesafety.org/swz/swzproject-coordination/lead-state/
https://www.workzonesafety.org/files/documents/SWZ/webinar3_slides.pdf
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Table 2: Work Zone ITS Applications24 

Work Zone ITS Brief System Description ITS Components Issue(s) being 
Addressed 

Real-Time Traveler 
Information 

Drivers provided information 
about current travel 
conditions; can be used to 
encourage diversion 

• Traffic data 
• Variable Message 

Signs (VMS) 
• Communications 

• Congestion/delay 
• Safety 
• Driver awareness 

Queue Warning Signs provide warnings to 
drivers about stopped or 
slow traffic ahead 

• Traffic data 
• CMS 
• Communications 

• Safety (crashes) 

Dynamic Lane 
Merge, (early 
merge, late merge) 

Signs encourage drivers to 
merge at a specified point 
based on current conditions 

• Traffic data 
• CMS 
• Communications 

• Delay 
• Aggressive Driving 

Behavior 
• Safety 
• Queue Length 

Incident 
Management 

Enables faster detection of 
incidents for quicker 
response time and clearance 
time 

• Cameras 
• Traffic data 
• CMS 
• Communications 

• Incident Response 
and Clearance Time 

• Delay 
• Secondary crashes 

Variable Speed Limit 
(VSL) 

Can provide speed 
harmonization and calm 
traffic for slow or stopped 
traffic ahead 

• VSL CMS 
• Traffic data 
• Communications 

• Speed Management 
• Safety 

Automated 
Enforcement 

Automated system detects 
and captures images of 
speeding vehicles for 
enforcement purposes 

• Cameras 
• Radar 
• Communications 

• Speed Management 
• Safety of law 

enforcement 
personnel 

Entering/Exiting 
Vehicle Notification 

Signs can warn drivers of a 
slow-moving construction or 
emergency vehicle entering 
or exiting the roadway 

• Sensors 
• CMS 
• Communications 

• Safety 

Performance 
Measurement 

Monitor and archive traffic 
conditions data to support 
real-time traveler 
information, modify 
operations, and support 
evaluation 

• Sensors 
• Communications 
• Archive database 

• Congestion/delay 
• Safety 
• Evaluation 

                                            
24 U.S. DOT, FHWA, Work Zone Intelligent Transportation Systems Implementation Guide, page 3, Jan 2014, 
http://www.ops.fhwa.dot.gov/publications/fhwahop14008/fhwahop14008.pdf  

http://www.ops.fhwa.dot.gov/publications/fhwahop14008/fhwahop14008.pdf
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The benefits resulting from WZ ITS applications include: informed travelers; decreases 
in congestion and delays; and an increase in safety. The table below shows examples 
of benefits associated with a specific WZ ITS application. 

Table 3: FHWA Examples of Benefits for Various SWZ ITS25 

Work Zone ITS 
Issue(s) being 

Addressed 

States with 
Studies of 
Example 

Deployments Example of Benefits 

Real-Time Traveler 
Information 

• Congestion 
• Delay 
• Safety 

CA, DC, NE, OR 16-19% reduced traffic volumes 
(diversion) on affected route (CA) 

Queue Warning • Safety (crashes) IL Significantly reduced speed 
variance; reduced vehicle conflicts; 
queueing crashes reduced 14% 
despite an increase in both lane 
closures and vehicle exposure 

Dynamic Lane 
Merge, (early 
merge, late merge) 

• Delay 
• Aggressive Driving 

Behavior 
• Travel Speed 
• Safety 
• Queue Length 

FL, MI, MN Reduced forced and dangerous 
merges by factors of 7 and 3, 
respectively (MI) 

Incident 
Management 

• Incident Clearance 
Time 

• Delay 

NM Reduced average time to respond 
and clear incidents from 45 
minutes to 25 minutes (NM)  

Variable Speed Limit 
(VSL) 

• Speed 
Management 

• Safety 

VA, UT Greater speed compliance vs. 
static signs; reduced average 
speed and variation (UT) 

Automated 
Enforcement 

• Speed 
Management 

MD, IA, IL, OR Significantly reduced speeds by 3-
8 mph (IL) 

Entering/Exiting 
Vehicle Notification 

• Safety MN, PA Signs warn drivers of a slow-
moving construction or emergency 
vehicle entering or exiting the 
roadway to reduce crash risk 

                                            
25 Smarter Work Zone Webinar Series, Webinar #10, February 24, 2016, 
https://www.workzonesafety.org/files/documents/SWZ/webinar10_slides.pdf 

https://www.workzonesafety.org/files/documents/SWZ/webinar10_slides.pdf
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3 NEEDS, GOALS, AND OBJECTIVES 

3.1 User Operational Needs 
Congestion caused by road construction can be planned for and controlled to a certain 
extent. Road construction projects across the state that may cause significant safety or 
mobility issues to the traveling public should be identified and addressed using WZ ITS 
technologies where applicable. Work Zone ITS should be intentionally applied as a 
carefully designed solution to a well-defined problem which reduces or eliminates 
potential safety and/or mobility concerns. 

For the SWZ Program the following user needs have been identified: 
 

Table 4: SWZ Program User Needs by Benefit Impact Area 

Benefit Impact 
Area 

User Needs 

1. Safety 
 

1.1. Improve work zone safety. 

1.2. Reduce queuing that is anticipated as a result of the work zone. 

1.3. Reduce aggressive driving behavior. 

1.4. Exceed traditional MUTCD traffic control capabilities. 
2. Mobility 2.1. Improve work zone mobility. 

2.2. Reduce travel time delay and queue lengths. 
3. Productivity 3.1. Provide construction vehicles safer and improved access to the 

work zone. 
3.2. Effective work zone management and operations. 

3.3. Manage work zone hours of operation.  

4. Regulatory 4.1. Reduce work zone delays to within 12 minutes. 

4.2. Reduce and enforce lower speed limits in the work zone. 

4.3. Establish performance targets for work zones. 

4.4. Meet requirements for MassDOT Work Zone Safety and Mobility 
Policy. 

4.5. Meet federally-mandated performance measures monitoring 
requirements for work zones. 

5. Customer 
Satisfaction 

5.1. Enable public outreach and traveler information for the work zone. 
5.2. Give control back to the driver to choose an alternate route. 
5.3. Provide travel time information through the work zone. 
5.4. Provide local residents, regional and long distance travelers with 

information about construction delays. 
5.5. Provide proactive management of work zone VMS boards. 
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3.2 Goals and Objectives 
The overall vision for the SWZ Program is to provide safe, reliable, and efficient travel 
through construction and maintenance work zones throughout Massachusetts’ highway 
system. Keeping the vision in mind, the mission for the SWZ Program is to identify and 
implement traffic management strategies that address safety and mobility challenges 
encountered in construction and maintenance work zones. In addition to MassDOT’s 
vision and mission, the goals and objectives listed below have been influenced by input 
from leaders within MassDOT’s SWZ Stakeholder team and interviews with personnel 
involved in SWZ planning, design and deployment. 

The goals and objectives identified below will drive the concept for the MassDOT SWZ 
Program.  

Table 5: Goals and Objectives for the SWZ Program 

Benefit Impact 
Area Goals Objectives 

Safety 

Aim for zero work zone 
fatalities. 

- Quantify the safety impacts of the SWZ 
Program through the use of performance 
measures. 

- Track the number of active work zone fatal 
injuries and Property Damage Only (PDO) 
crashes. 

- Track significant changes in roadway 
geometry due to work zones. 

Provide a safe 
environment for roadway 
users’ and workers’ 
safety. 

- Reduce rear-end crashes. 
- Reduce secondary crashes. 
- Implement incident management strategies in 

work zones. 
- Apply WZ ITS mitigation strategies to address 

safety concerns. 

Mobility 

Facilitate the movement 
of all vehicles through 
the work zone. 

- Apply WZ ITS mitigation strategies to reduce 
the variability of travel times within the WZ. 

- Apply WZ ITS mitigation strategies to address 
mobility concerns. 

Facilitate the movement 
of emergency and 
construction vehicles 
through the work zone. 

- Apply WZ ITS mitigation strategies to reduce 
the variability of travel times within the WZ. 

- Apply WZ ITS mitigation strategies to address 
safety concerns. 

 
Productivity 

Mainstream Scoring 
Criteria for WZ ITS into 
project planning and 
design stage for 
construction projects 
with impact levels 3 or 4. 

- Establish a method for WZ ITS planning and 
design. 

- Improve procedures for considering WZ ITS. 
- Increase the use of WZ ITS in all construction 

work zones on Interstates, major arterials and 
bridge replacements. 
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Benefit Impact 
Area Goals Objectives 

Implement the SWZ 
Program. 

 

- Provide training on the steps involved in 
planning and designing WZ ITS applications 
within WZs. 

- Develop support through establishing an easily 
understandable program. 

- Implement the SWZ Program through easily 
understood procedures. 

Evaluate TMP mitigation 
efforts to determine if 
they are reliable, timely, 
and effective.  

- Manage work zone hours of operation. 
- Implement WZ ITS strategies based on the 

scoring criteria. 

Improve stakeholder 
engagement and buy-in 
for projects during 
project development.  

- Develop a policy for public outreach with 
MassDOT Public Relations Group. 

- Develop a process for stakeholder 
engagement during project development. 

Regulatory 

Develop performance 
measures that can be 
used to establish safety 
goals and travel time 
delay targets. 

- Optimize contractor work periods through the 
use of performance measures. 

- Provide access to historical SWZ data. 
- Provide access to SWZ performance data. 
- Consistently report SWZ performance 

measures. 

Monitor work zone 
operations and safety 
performance in real-
time. 

- Implement WZ ITS applications by designing 
WZs based on the scoring criteria. 

- Streamline SWZ monitoring workflows for 
MassDOT personnel. 

- Provide real-time access to WZ ITS monitoring 
systems. 

Reduce work zone 
delays to within 12 
minutes. 

- Provide access to allow for monitoring work 
zone operations in real-time. 

- Implement clear operational procedures for 
shutting down an active work zone. 

Customer 
Satisfaction 

Provide roadway users 
real-time work zone 
information. 

- Establish a web-site or mobile app for pre-trip 
information. 

- Establish communication and post real-time 
information to motorists via VMS. 

Give control back to the 
driver to choose an 
alternate route. 

- Provide information to the public so that 
motorists can make informed decisions. 

- Improve consistency of SWZ traffic information 
shared with the public. 
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4 CONCEPT FOR SMART WORK ZONE PROGRAM 

4.1 Concept 
The purpose of the SWZ Program is to mainstream the use of ITS technology in all WZs 
that meet a pre-set criteria. This will be accomplished by establishing the feasibility for 
WZ ITS based on the WZs impact level designation and a pre-set scoring criteria 
worksheet. Once a construction project designer assesses the best TMP strategy to 
address the construction project staging, the impact level designation and scoring 
criteria worksheet will be completed to determine if ITS technology will provide a benefit 
to the work zone. 

The steps in the process are highlighted in the figure below.  

 
Figure 5: Steps in the SWZ Program Process 

4.1.1 Step 1 – Assessment of SWZ Needs 
The first step in the process is to assess the impact level designation and complete the 
scoring criteria sheet shown below, by answering each question related to the specific 
construction project that is under design. To determine the impact level designation, the 
following information is required: 

• Posted Speed 
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• Impacts to the public way based on the proposed construction staging 
• Anticipated duration of construction 
• Anticipated impacts to the existing transportation network 
• Anticipated impacts to high traffic volume generators and adjacent abutting 

property access26 
If the project is determined to have an impact level of 3 or 4, the project will include an 
ITS Monitoring Plan (IMP). If the project has an impact level of 1 or 2, then the project 
may utilize WZ ITS devices. Further analysis is determined by completing the scoring 
criteria worksheet, shown in the Figures 6 and 7 below. 

                                            
26 MassDOT Work Zone Transportation Management Procedures, July 2010 
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Figure 6: MassDOT Scoring Criteria for Work Zone ITS, page 1 
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Figure 7: MassDOT Scoring Criteria for Work Zone ITS, page 2 
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Once the impact level designation and scoring criteria sheet is completed and a 
decision to implement WZ ITS is made based on the impact level and the score. The 
score determines if ITS technology will provide, or is likely to provide significant benefits 
relative to costs for the procurement.  

If the project score totals 30 or greater, then ITS is likely to provide significant benefits 
relative to costs for procurement and should be added to the construction project. The 
designer should move onto step 2 in this process when the project score totals 30 or 
greater. 

If the project score totals between 10 and 30, ITS may provide some benefits and 
should be considered as a treatment to mitigate impacts. If the project scores in this 
range, a WZ ITS application may be suitable for the project, but the relative cost of the 
ITS application for the procurement must also be considered along with the location of 
the project and any other safety-related information that is available that can be used to 
justify a decision for moving forward with or without WZ ITS technology. 

If your project score totals less than 10, ITS may not provide enough benefit as a 
treatment to justify the associated costs. In this case, the designer should continue with 
designing the TMP without WZ ITS technology.  

The SWZ application will be determined in step 3. 

4.1.2 Step 2 – Identify Project Characteristics 
The scoring criteria sheet will help in determining some of the user needs for the 
construction project. At this step in the process, a meeting with project stakeholders 
should be held to discuss the user needs, goals, and objectives for the traffic 
management component of the construction project. The stakeholders must agree on 
the user needs and set the goals and objectives for the construction project that is 
under design.  

The critical project characteristics should be documented by the stakeholders, as this 
will help with the decision to choose a specific WZ ITS application to implement. A 
figure of critical project characteristics paired with specific potential WZ ITS Applications 
is shown below. 
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Figure 8: Critical Project Characteristics for WZ ITS Application 
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* Use of variable speed limits (regulatory) are not currently statutorily allowed.  However, Work Zone Limits with the "when flashing" indication can be used.

** Massachusetts currently can not use Automated Speed Enforcement for work zones, only for toll facilities.

• Characteristic could be addressed with this portable Work Zone ITS application.

◦ Characteristic could be addressed with a portable Work Zone ITS application if some modification(s) were made or  real-time actions taken by the operator.

 February 2016 Source: Battelle / FHWA Work Zone ITS Guide

Critical Project Characteristics

Work Zone ITS Applications

Little or no acceleration lane is available for construction vehicles entering the travel lanes from the work 
space

Capacity reductions in the work zone now create an oversaturated condition due to
merging ramp vehicles

Temporary ramp geometrics have constrained acceleration lane lengths

Work activities have temporarily disabled one or more permanent ramp meters within the limits of an 
operational ramp metering system

Project documents include traffic mobility performance requirements (i.e., maximum
allowable delays) that must be monitored to ensure and quantify compliance.  Incentive or Disincentive 
payments are used (performance specifications) based on mobility impacts [delays or queues]

Traffic speeds through the project vary widely due to oversaturated conditions during the peak period, 
and the timing and extent of congested travel will vary significantly day to day

A reduced speed (and thus speed limit) is believed to be necessary because of work zone hazards that are 
not readily apparent to motorists and so will not likely result in lower speeds driven

The project plans limit ability of enforcement to operate (no shoulders, barrier on both
sides, long stretches between interchanges)

Access to and from the work space occurs directly from the travel lanes

A high number of construction vehicle deliveries into the work space will be required during the project

The location and design of the access points could create confusion for motorists (i.e., access to the work 
space looks like an exit ramp and is near an existing actual exit ramp)

Having an operator able to view an incident within the project and assist responders in bringing 
appropriate equipment to the site will significantly reduce incident duration

A long-term lane closure will create a v/c condition that is very close to 1.0, and improved flow rates 
through the lane closure could reduce the likelihood that a queue would form, or reduce its duration 
significantly when a queue did form

The potential exists for queue spillback from the work zone into upstream interchanges or intersections 
(and resulting increase in cross-street congestion and rear-end crashes) due to an unequal utilization of 
all lanes, such that the encouragement of the use of all lanes for queue storage would reduce that 
probability of spillback conditions.

Work activities will frequently occur for which lower speed limits would be beneficial to have on a 
temporary basis (i.e., during temporary lane closures on freeway mainlanes, for temporary full road 
closures, during periods construction vehicle/equipment access into and out of the work space from the 
travel lanes, etc.)

Frequent planned lane closures are expected, which will create queues that cause high speed 
differentials between queued and approaching traffic

Emergency shoulders will be closed through the work zone and frequent stalls and fender-benders are 
expected to occur that will cause queues because they cannot be quickly moved to the shoulder

Travel times and delays through the work zone will be highly variable and real-time information can 
improve pre-trip and real-time route choice, departure time, and possibly mode choice decisions

Roadway access for emergency response vehicles will be significantly constrained by the project, 
increasing response and clearance times

Frequent incidents are expected to occur within the project
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4.1.3 Step 3 – Choose ITS Application to Implement 
Based on the user needs, goals, and objectives documented by the stakeholders and 
project designer, along with the critical project characteristics, identified in step 2, the 
next step is to determine which WZ ITS application(s) should be recommended by the 
designer and chosen by the stakeholders. The chosen WZ ITS application(s) will be 
included in the construction project package. The WZ ITS application(s) to be 
implemented fall into three benefit impact areas related to Mobility, Safety, and Planning 
and Monitoring as shown in the figure below. 

 
Figure 9: WZ ITS Application by Benefit Impact Area27 

The WZ ITS Application(s) are chosen based on the user needs, goals and objectives 
and critical project characteristics identified in the previous steps. The WZ ITS 
Applications are as follows: 

• Queue/Speed reduction warning; 
• Real-time traveler information; 
• Incident Management; 
• Dynamic lane merge; 
• Variable speed limit (regulatory, not statutorily allowed); 
• Construction vehicle entrance/exit warning; 
• Temporary ramp metering; and 
• Performance Measurement. 

                                            
27 MassDOT Smarter Work Zone Technology Application presentation, March 8, 2017, page 11, 
http://www.massdotinnovation.com/Pdfs/2016/Session2C.pdf 

http://www.massdotinnovation.com/Pdfs/2016/Session2C.pdf
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4.1.4 Step 4 through Step 7 
Follow the MassDOT SWZ Design Standards and SWZ Standard Operating Procedures 
document to complete the layout and design of the SWZ application, and to define the 
SWZ specifications. Both Step 6 (deploying, calibrating and testing the SWZ system) 
and Step 7 (operating and maintaining the SWZ system) are completed once the 
construction project begins. 

4.1.5 Step 8 – Create Performance Measure Reports 
Once the SWZ technology is deployed and real-time information is being collected and 
stored in a data warehouse, this data can be used to create performance measure 
reports. In Step 8, standardized performance measure reports will be developed. This 
reporting will allow for assessing overall work zone operations, and the information can 
be used to improve the current operations or assist with better informed future SWZ 
deployments.  

4.2 Assumptions 
The following assumptions influence the implementation of the SWZ Program. 

• MassDOT is willing to provide funding for more expensive work zone setups. 
• There is an operational need to collect performance measures on work zones. 
• MassDOT has the ability to train designers to accept and follow the process of 

mainstreaming SWZs into construction projects. 
• MassDOT has the ability to train district offices to learn and understand the 

technology involved in deploying, calibrating and testing as well as operating and 
maintaining a SWZ system throughout a construction project. 

4.3 Operational Policies and Constraints 
Several of the MassDOT legal and policy issues related to SWZ deployments are 
discussed below.  

Current Massachusetts State Law does not allow for automated speed enforcement. 
MassDOT, working with the Construction Industries of Massachusetts (CIM), has 
created a Task Force to develop a report focused on safety, which includes WZ 
fatalities. The results from this Task Force will be used to approach legislators and 
propose changes to the state law to include automated speed enforcement. This task 
force is also looking at regulating lower speed limits within work zones. This would allow 
enforcement agencies to issue tickets to drivers in work zones traveling above the work 
zone speed limit. 

MassDOT has developed a Project Development & Design Guide (Guidebook).28 The 
purpose of this Guidebook is to provide designers and decision-makers with a 
framework for incorporating context sensitive design and multi-modal elements into 
transportation improvement projects. The planning, design, and preparation of contract 
documents for modification of the normal traffic and pedestrian patterns during 
                                            
28 MassDOT Roadside Design Guide, 2006, https://www.massdot.state.ma.us/Portals/8/docs/designGuide/CH_17.pdf 

https://www.massdot.state.ma.us/Portals/8/docs/designGuide/CH_17.pdf
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construction is commonly known as work zone traffic control. TMPs are the result of this 
planning and design. Through the TMP process, MassDOT requires all portable VMS 
messages, to be displayed in a SWZ set-up, to be pre-approved by the State Traffic 
Engineer. This approval takes place prior to the deployment of the SWZ system by the 
contractor. 

The Federal Highway Administration (FHWA) issued the Final Rule on Work Zone 
Safety and Mobility (23 CFR 630 Subpart J). To ensure compliance with this rule, the 
MassDOT Highway Division developed and adopted the Work Zone Transportation 
Management Procedures document in July 2010. This document established a clear 
and comprehensive process for evaluating and mitigating the impacts of construction 
work zones on the safety and mobility of both workers and the general public during 
design and construction. These procedures provide a systematic approach to designing, 
permitting and managing work zones to provide the highest possible level of safety, 
mobility, and public information outreach. 

MassDOT issued an Engineering Directive on June 2, 2003, which implemented 
“Measures to Limit Motorist Travel Delays through Construction Work Zones”.29 This 
directive reinforces procedures necessary to limit motorists travel delays through 
construction work zones of over twelve (12) minutes beyond what are considered the 
normal travel delays for the affected roadway(s) are considered unacceptable. 
MassDOT Resident Engineers must remain sensitive to motorist travel delays caused 
by construction operations and must take appropriate actions to limit such delays. 

MassDOT work zones are included in the federally-mandated biannual process review 
yearly as required under United States Code of Federal regulations Title 23 Section 
630.1008.30  As part of the process, each District office submits two work zones to be 
considered in the review, including a completed survey regarding standard practices 
with traffic management. The process review includes a field inspection of the specific 
work zones for several on-going construction projects under MassDOT jurisdiction. The 
intention of the site visits are to examine the traffic control devices used for traffic 
management, but not to do an official “compliance review” for the Manual on Traffic 
Control Devices (MUTCD). The most common issue in both rural and urban areas was 
a lack of communication between projects that border each other. Signs from multiple 
projects presented multiple contradictions between work zones.31   

MassDOT is working towards creating measurable performance targets for work zones, 
which can be tracked and reported on yearly. These performance measures will be 
developed through a real-time data dashboard Concurrently, MassDOT is working to 
archive SWZ system data in a data warehouse to evaluate performance and to make 
available to partner agencies and the public.  

                                            
29 MassHighway, Engineering Directive, E-03-002, Measures to Limit Motorist Travel Delays Through Construction Work Zones, 
June 2003, http://www.massdot.state.ma.us/Portals/8/docs/engineeringDirectives/2003/e-03-002.pdf 
30 Legal Information Institute, State-level processes and procedures,  https://www.law.cornell.edu/cfr/text/23/630.1008 
31 MassDOT Work Zone Process Review Report, November 2014, Executive Summary, page 2 

http://www.massdot.state.ma.us/Portals/8/docs/engineeringDirectives/2003/e-03-002.pdf
https://www.law.cornell.edu/cfr/text/23/630.1008
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4.4 System Overview 
The implementation of a SWZ Program differs from the traditional implementation of a 
software system. The SWZ Program is a new process that is being implemented to 
mainstream the use of WZ ITS technology in all construction projects. This program lays 
out a consistent process, to be followed, in determining the most effective work zone 
management strategy for all construction projects within the state. WZ ITS is one 
possible operational strategy of many potential solutions that MassDOT can include in a 
transportation management plan (TMP). 

Highway WZs present both safety and mobility challenges. WZs reduce roadway 
capacity, causing congestion and traveler delay. However, WZs are a necessary part of 
maintaining the transportation infrastructure. Moving traffic safely through WZs 
increases the need to find new ways to manage WZs. The implementation of the SWZ 
Program within MassDOT seeks to address these safety and mobility challenges  
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5 STAKEHOLDERS’ ROLES AND RESPONSIBILITIES 
Many stakeholders will play an active role in SWZ Program including MassDOT Traffic 
and Safety Engineering Division, design consultants, Boston construction, District 
construction, and the HOC. 

Table 6:  Stakeholders’ Roles and Responsibilities 

Stakeholder Roles and Responsibilities 

Traffic and Safety Engineering 
- Participate in the SEP to determine needs, goals, 

objectives, and requirements for construction projects. 
- Work with designers to implement the steps in the 

SWZ Program process.  
- Track SWZ performance monitoring and reporting. 
- Use SWZ data to view historical data for WZ planning. 
- Provide training as necessary related to SWZ Program. 

District Construction 
- Work with construction contractors on the deployment, 

calibration, and testing of the SWZ. 
- Coordinate with construction contractors to ensure 

SWZs are properly maintained. 
- Use the SWZ system to view traffic conditions at 

construction sites. 
- Use the SWZ systems deployed to post messages to 

VMSs and view camera feeds in WZs. 
Highway Operations Center 
(HOC) Management & Staff - Situational awareness of SWZs throughout the state. 

- Use cameras and other ITS technology deployed as 
part of the SWZ. 

- Use of ITS technology for congestion monitoring. 
Design Consultants 

- Implement the steps in the SWZ Program process 
when designing all work zones. 

- Use SWZ data to view historical data for WZ planning. 
Boston Construction 

- Coordinate with Traffic and Safety Engineering to 
provide additional funding for SWZ implementations in 
construction projects. 

- Coordinate with district construction offices to 
implement SWZs in construction projects. 
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6 OPERATIONAL SCENARIO 
The operational scenario in this section is a narrative that demonstrates the workflow 
that will be adopted under the new SWZ Program. 

The scenario presented below shows the differences between the current and future 
operational flow process. A list of potential benefits/impacts is also documented.  

This scenario was written based on discussions, information-gathering meetings and 
review of documentation and existing procedures.  

Assumption: 

• SWZ information has been stored in a Data Warehouse for several years to 
provide a significant amount of historical SWZ data. 

This operational scenario is focused on the workflows that are relevant to the SWZ 
Program. 
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Table 7: SWZ Program Process 

Phase Step Current Operational Process Future Operational Process Benefit/Impact 

Planning  

 

Step 1 – Assessment of 
SWZ Needs 

Design Engineer receives 
a scope of work to 
develop the PS&E for the 
project, including 
developing the TMPs. 

• Design engineer categorizes 
the project into 1 of 4 impact 
levels using the evaluation 
criteria (If project has an impact 
level 3 or 4, an ITS Monitoring 
Plan is required). 

• Design Engineer categorizes 
the project into an impact level 
designation between 1 and 4 
and completes the scoring 
criteria sheet (a score of 30 
points determines that ITS will 
provide a benefit to the work 
zone. A score between 10 and 
30 points may provide benefit. 
A score of less than 10 points 
implies no ITS technology 
would be included in the 
construction project WZ). 

• Scoring criteria is 
numeric and therefore 
less open to 
interpretation by the 
designer. 

• There is a clear and 
distinct process to be 
followed for every 
construction project 
that requires a TMP. 

•Decision on SWZ 
technology inclusion is 
documented. 

Step 2 – Identify Project 
Characteristics 

Stakeholder meeting is 
held. 

• Stakeholders meet and agree 
that the project has an impact 
level of 3 or 4 and commit to 
implementing a SWZ application 
to assist in managing the 
project. 

• Stakeholders meet and 
identify the user needs, goals 
and objectives, and critical 
project characteristics. 

• User needs, goals and 
objectives, and project 
characteristics are 
documented. 

Step 3 – Choose ITS 
Application to Implement 

Stakeholders and design 
engineer agree on SWZ 
application(s) to 
implement 

• Stakeholders and design 
engineer agree on SWZ 
application to implement using 
the SWZ Design Standards. They 
choose from mobility, safety 
and/or planning, and monitor 
applications. 

• Stakeholders and design 
engineer choose SWZ 
application based on user 
needs, goals and objectives, 
and the project characteristics, 
from Figure 8. 

• A documented 
process is followed. 
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Phase Step Current Operational Process Future Operational Process Benefit/Impact 

Design, 
Deploy, 
Calibrate, 
Test, 
Operate, 
and 
Maintain 

Step 4 – Step 7 

Design of SWZ 
application, SWZ 
specifications, SWZ 
deployment, calibration 
and testing, and 
operations and 
maintenance process 
remain the same 

• The Procedure presented in 
MassDOT Smart Work Zones 
Standard Operating Procedures 
and Smart Work Zones Design 
Standards documents is 
followed.  
(Process remains the same) 

• The Procedure presented in 
MassDOT Smart Work Zones 
Standard Operating Procedures 
and Smart Work Zones Design 
Standards documents is 
followed.  
(Process remains the same) 

•N/A 

Evaluation 

Step 8 – Performance 
Monitoring 

Design engineers 
evaluate SWZ data 

 

• Design engineers evaluate 
SWZ data. There are no 
requirements so evaluations are 
completed inconsistently. 

• Design engineers are 
required to report on various 
performance measures. 

• Consistent 
performance 
monitoring is achieved. 

• Performance 
measures and historical 
SWZ data can be used 
to assist with planning 
future projects. 
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