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ABSTRACT 

 

Incidents in interstate work zones can create challenges for incident management, 

especially when temporary traffic barriers and limited shoulder pull-off areas are present. This 

project identified best practices for incident management in interstate work zones, including 

strategies to provide for the detection, response, and clearance of incidents. The researcher 

reviewed the literature, surveyed other state departments of transportation and the Virginia 

Department of Transportation (VDOT) staff, reviewed transportation management plans for 

selected interstate work zones, reviewed incident management after-action reports, and 

developed guidelines for best practices.  

 

From the literature review, the best practices for incident management in work zones are 

similar, and the state departments of transportation survey results demonstrated how they can be 

applied differently based on the geographic location, geometric, and traffic characteristics of the 

work zone. Concise draft guidelines or best practices for incident management in interstate work 

zones were developed based on best practices from the literature review, results of state 

departments of transportation and VDOT surveys, and VDOT staff knowledge and experiences. 

Although some basic principles may apply to all work zones, the uniqueness of each project’s 

location and construction needs should be considered. The estimated potential positive benefit-

cost ratios range from 1.0 to 1.5 based on one scenario developed as part of this effort. It is 

recommended that VDOT implement the guidelines proposed in the report.  
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FINAL REPORT 

 

INCIDENT MANAGEMENT IN INTERSTATE WORK ZONES  

 

Benjamin H. Cottrell, Jr., P.E. 

Principal Research Scientist 

 

 

INTRODUCTION 

 

Incidents in interstate work zones can create significant delays and secondary crashes. 

Effectively providing access for first responders when incidents occur in work zones is often 

challenging because of the presence of temporary traffic barriers and limited shoulder pull-off 

areas. Moreover, the presence of barriers eliminates the potential shoulder space available for 

disabled vehicles or vehicles involved in crashes to be removed from the through lanes during 

incident clearance. The presence of barriers also makes it more difficult for motorists to clear a 

path for first responders to access the incident scene. The concerns and effects are especially 

acute on higher volume roads.  

 

For the Virginia Department of Transportation (VDOT), planning for incident 

management (IM) in work zones begins with the transportation management plans (TMPs) 

developed in conjunction with construction project plans as described in the VDOT Work Zone 

Safety and Mobility memorandum (VDOT, 2017). The work zone management strategies are 

divided into three broad groups: (1) temporary traffic control; (2) public information; and (3) 

transportation operations. IM strategies are a part of the transportation operations strategies in the 

TMP. Work zones with temporary traffic barrier and limited shoulder pull-off areas are included 

under Type C Projects (Significant Projects—Project Management Category V) in the TMP. 

These types of projects are anticipated to cause sustained and substantial work zone impacts 

greater than what is considered tolerable based on policy or engineering judgment. Typical 

projects include long-duration construction or maintenance projects on interstates and freeways 

that occupy a location for more than 3 days with intermittent or continuous lane closures within 

select Transportation Management Areas.  

 

The Virginia Work Area Protection Manual (VWAPM) includes guidance on the 

conditions, frequency, and design of pull-off areas that should be included when construction 

barriers exist on both sides of the roadway (VDOT, 2020). For example, projects that are 2 miles 

or longer with barriers on both sides of the roadway should have a pull-off area every mile. 

However, because VWAPM guidance is a “should” (or recommended) but not a “shall” (or 

mandated) condition, it is possible that the guidance is not implemented. Not implementing this 

guidance would exacerbate IM efforts along such road sections. Figure 1 shows a photo of a 

work zone with barriers on both sides of the roadway. 
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Figure 1. A Work Zone with Barriers on Both Sides of the Road and No Shoulder 

 

The VDOT Traffic Incident Process is described in the VDOT Incident Process Final 

memorandum (VDOT, 2019). The purpose of this document is to describe the steps VDOT and 

its partners use for managing highway incidents 24 hours a day, 7 days a week. An incident is 

defined as an unplanned event that affects traffic. This definition can encompass crashes, motor 

vehicle fluid spills, hazardous and nonhazardous cargo spills, abandoned unknown materials, 

terrorist and criminal actions, fire, and disabled vehicles that occur within VDOT’s right of way 

or that directly affect the roadway system. These incidents are unplanned and require advanced 

preparation and planning to be successfully managed. Incidents are designated by three levels 

based on the time of the resulting lane closures: minor (less than 30 minutes), intermediate (30 

minutes to 2 hours), and major (2 hours or more). As part of implementing this process, incident 

response plans, including detour routes for interstate and limited access highways, are already 

established. This process assumes that personnel have successfully completed the appropriate 

National Incident Management System and VDOT training. 

 

The need exists for consistency statewide in deploying IM in interstate work zones. This 

topic was the highest rated Virginia Transportation Research Council’s (VTRC) Systems 

Operations Research Advisory Committee technical assistance effort needed for fiscal year 2025. 

After an additional review of this topic by VTRC staff, it was converted to an applied research 

project. 

 

 

PURPOSE 

 

The purpose of this project was to identify best practices for IM in interstate work zones. 

This effort included items such as strategies to provide for the detection, response, and clearance 

of incidents. The project also compared the potential benefits and costs of various strategies 

based on some planning-level assumptions. 

 

The scope was limited to interstate work zones initially defined as Type C projects in the 

TMP. Because VDOT has a well-established standard process for addressing incidents, this 
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VTRC effort focused more on strategies to aid and facilitate in addressing incidents in work 

zones and not on the details of the incident process. 

 

 

METHODS 

 

The researcher performed the following tasks to meet the project objectives: 

 

1. Reviewed the literature and surveyed other state departments of transportation (DOTs) 

for information on IM in work zones. 

2. Reviewed select TMPs for major projects, with a focus on the IM plans in TMPs. 

3. Reviewed after-action review (AAR) reports for incidents in or near major construction 

projects. 

4. Surveyed District Traffic Operations Managers (DTOMs) and District IM Coordinators 

(DIMCs). 

5. Developed draft guidelines for best practices. 

6. Estimated the benefits and costs of IM strategies. 

 

Task 1. Literature Review and Survey Other State Departments of Transportation for 

Information on Incident Management in Work Zones 

 

The researcher conducted a comprehensive literature review and survey of state DOTs to 

identify the IM state of the practice in work zones. Academic databases and search engines, such 

as the Transportation Research International Documentation and Google Scholar, were used to 

identify the relevant literature. The researcher searched the Work Zone Safety Information 

Clearinghouse and consulted its staff for assistance. The state DOT survey was sent by email to 

(1) the American Association of State Highway and Transportation Officials Committee on 

Safety, courtesy of VDOT staff on the committee and (2) state DOT staff responsible for work 

zones by Federal Highway Administration (FHWA) staff at the request of VDOT work zone 

safety personnel. 

 

Task 2. Review of Select TMPs for Major Projects, Focusing on Incident Management 

Plans in TMPs 

 

Ideally, TMPs should include a plan to address IM. The researcher requested and 

reviewed selected TMPs for major VDOT projects from VDOT district work zone safety 

coordinators. The types of IM strategies and the consistency of the applications were considered 

during the review, which also included a review of incident management plans (IMPs) and the 

technical requirements for design-build contracts related to the contractor’s incident response 

duties. 

 

Task 3. Review of Incident Management After-Action Review Reports for Incidents in or 

near Major Construction Projects 

 

VDOT archives AAR reports for major incidents (incidents lasting 2 hours or more) to 

partly document the event and identify lessons learned. Reviewing the AAR reports spotted 
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incidents in or near work zones to identify work zone-related IM issues, strategies in work zones 

that were successful, and work zones where IM strategies would have been helpful and were 

recommended after an incident. 

 

Task 4. Survey of District Traffic Operations Managers and District Incident Management 

Coordinators 

 

This researcher surveyed DTOMs and DIMCs by email for information on IM issues 

related to work zones, what worked and did not work based on experiences, and lessons learned. 

The goal of this task was to obtain feedback on the challenges and successes of IM events and 

best practices for IM in interstate work zones based on VDOT experience. 

 

Task 5. Development of Draft Guidelines for Best Practices 

 

Based on the previous four tasks, draft guidelines were developed for best IM practices in 

interstate work zones. Task 1 identified best practices from the literature and other state DOTs. 

VDOT has implemented some best practices identified in tasks 2 through 4. The research 

project’s technical review panel helped develop and then review draft guidelines. The researcher 

then revised the guidelines based on the technical review panel’s feedback. 

 

Task 6. Estimate of the Benefits and Costs of Incident Management Strategies 

 

This task was designed to provide a planning-level estimate of the benefits and costs of 

deploying IM strategies using the guidelines developed in task 5. The VTRC report, Cost of 

Congestion Due to Incidents on Freeways (Lan et al., 2021), was used to provide data to help 

quantify the benefits and costs of the draft guidelines. That VTRC report includes planning-level 

incident congestion cost estimates for interstate highways in Virginia. The per-minute incident 

congestion costs were estimated using economic, traffic, incident, and roadway data. A 

comparison was made of the estimated costs of various strategies in an IM plan with the 

expected benefits in reducing related incident delay. An estimated benefit-cost ratio based on an 

existing project was the output. 

 

 

RESULTS 

 

Literature Review and Survey of Other State Departments of Transportation 

 

Literature Review 

 

The research obtained approximately 25 documents, including those related to IM in 

general, TMPs in general, and more specific case studies. The literature review focused on those 

specifically dealing with IM in work zones and guidelines and best practices for work zone IM. 

Some redundancy was observed in the documents because the more recent ones (less than 10 

years old) referenced the older ones (more than 15 years old). The following sections list 

summaries of each of the most useful documents in chronological order. 

 



5 

Guidelines for Developing Traffic Incident Management Plans for Work Zones (Colorado DOT, 

2003; 2008) 

 

This report is the oldest one reviewed from the literature (originally dated 2003, then 

revised in 2008) that focuses on IM in work zones. It is noted that these guidelines for the 

Colorado DOT exceeded the then-current practices of other states. The revised 2008 report 

includes the following sections: History and Background, Introduction, Considerations for 

Developing Traffic IM Plans, The Planning Process, Key Components of a Traffic IM Program, 

Preparedness, Ongoing Management and Maintenance, and an appendix including a sample 

strategy matrix with more than 50 items—many including temporary traffic control, incident 

response, and communications. The report briefly describes several examples of IM in Colorado 

work zones. Important considerations in developing a traffic IM plan include a project’s impact 

on emergency response, access issues for responding to incidents, detour routes, strategies to 

minimize project impact on responders, strategies to minimize incident impacts on the motorists, 

procedures to enhance incident clearance and safety, equipment to improve emergency response, 

and construction project staff coordination and assistance with IM. The document identifies key 

components and phases of the IM planning process, which are detection and verification, 

response, site management, clearance, and motorist information dissemination. The report notes 

determining the appropriate level of detail for the IM plan and considering an IM plan for each 

project phase. The following reports frequently reference the Colorado DOT reports. 

 

Guidebook on Incident Management Planning in Work Zones (Horowitz, 2005) 

 

The authors created this guidebook as a resource for engineers and construction managers 

to use in developing comprehensive IM plans for work zones. The guidebook emphasizes 

flexibility in the planning approach because of the wide variety of work zones and environments. 

Moreover, the guidebook states that the fundamental principles presented should be customized 

for each situation to consider the work zone and environment. The guidebook is based on the 

experiences and practices of engineers who have developed IM plans and adapted techniques for 

typical IM for work zones. The guidebook’s sections are Introduction, Regulations, Laws and 

Guidelines, Planning Principles, and Options for Improving IM. The option for improving IM 

includes a comprehensive and exhaustive list of more than 100 techniques in seven groups: (1) 

detection and verification, (2) response, (3) site management, (4) clearance, (5) information 

dissemination, (6) training and education, and (7) documentation and evaluation. An expert panel 

from 10 states, including VDOT staff, evaluated the IM strategies and used the results to develop 

recommendations for 29 of the techniques the panel supported. The panel highly supported 

closed-circuit television (CCTV) cameras, motorist assistance patrols (called safety service 

patrol [SSP] by VDOT), portable changeable message signs (PCMSs), and alternate route 

planning techniques. 

 

Traffic Incident Management in Construction and Maintenance Work Zones (Balke, 2009) 

 

This report is part of an FHWA series of primers known as the Safe, Quick Clearance 

Primer Series. This primer supports traffic IM practitioners, with a focus on addressing IM needs 

and concerns in work zones. The primer benefits not only those implementing IM plans and 

strategies but also those involved in planning and designing construction and maintenance 
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projects. The other four primers in the series focus on other aspects of IM not specifically related 

to work zones. This particular primer describes TMPs for work zones, IM concepts, 

preconstruction strategies and activities, IM strategies and techniques for work zones, and 

enhancing future IM with performance monitoring, evaluation, debriefings, and lessons learned. 

It provides background on defining a TMP, when and why a TMP is needed, who is involved in 

developing a TMP, and the project development process. Developing a TMP is an iterative 

process in which the TMP is revised multiple times as the project is developed. The report 

describes examples of how IM can be incorporated into the design of construction projects and 

techniques and strategies to handle incidents in work zones. Thirty-four commonly used IM 

strategies are listed in five groups: (1) detection and verification; (2) response; (3) site 

management; (4) clearance; and (5) information dissemination. 

 

Guidelines for Work Zone Designers—Designing for Incident Management (Shaw et al., 2018) 

 

To address the lack of national work zone design guidance, this report was created as part 

of a series of guidelines intended for work zone designers on various work zone design topics. It 

is intended as a reference document to supplement or enhance agency policies and guidance. The 

guidelines are considered the best state of the practice based on existing literature and state 

design manuals. The 67-page report is divided into five sections: Introduction, Back-of-Queue 

Protection, Geometric Design to Support IM, Managing Site Access, and Contractual and 

Operational Provisions to Support Work Zone Traffic IM. Designers play a key role in 

addressing incidents in the work zone, and this targeted effort is useful. Two items in the 

geometric design section were the value of maintaining a shoulder, even a reduced one, to 

facilitate access for emergency responders and emergency pull-off areas in the absence of 

shoulders. The report notes using construction access points for IM, considering a secondary 

means for access if the usual path is blocked, and enhancing reference markers. 

 

Highway Work Zone Traffic Incident Management: A Document for First Responders, 

Transportation Agencies, and Contractors (Shaw et al., 2021) 

 

This document is the most recent, and it provides a comprehensive overview of the 

overall process for planning and responding to incidents in work zones for all parties involved. 

The five sections in this 36-page FHWA report are Introduction, Implementing the Work Zone 

Traffic Incident Management Process, Notable Examples of Work Zone IM Practices, Case 

Studies, and Further Reading. It acknowledges the potential challenges for responders to access 

the incident because of traffic backups and construction closures. It emphasizes the need for 

DOT staff, contractors, and first responders to work together to prevent incidents and to be 

prepared to respond when incidents occur. Activities to achieve this objective include 

preplanning, administrative procedures that coordinate decision-making, consideration of site-

specific conditions, regular communication on project updates and available access points, 

training and tabletop exercises, and post-incident review. It includes tables and figures for 

preparedness actions, response planning questions and strategies, and roles and responsibilities 

by task for all parties for a generic work zone incident. It describes four examples of best 

practices and two case studies. 
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The literature shows similarities in the guidance and approach for IM in work zones. The 

more recent guidelines reference the oldest ones outlined in the Colorado DOT report, which 

serves as a benchmark to some extent. The reports differ in structure and level of detail mainly 

because of each report’s purpose and the needs of the intended audience. 

 

Survey of Other State Departments of Transportation 

 

The researcher sent the state DOT survey by email to members of (1) the American 

Association of State Highway and Transportation Officials Committee on Safety and (2) state 

DOT staff responsible for work zones via FHWA staff. The survey asked the following 

questions: 

 

1. What guidance or policy does your state DOT provide for IM in work zones in general 

and IM in long-term (more than 1 yr), long-distance (greater than 3 miles) construction 

projects on interstate and limited access highways? 

2. What guidance or policy do you have when additional IM strategies are included? 

3. If no written guidance exists, what are the best practices for specific IM strategies in 

work zones, including the conditions when they are used? 

4. What guidance or policy do you have to determine when a standalone incident 

management plan is required and recommended? 

5. Please include any other information or suggestions that you may have regarding this 

topic, including any benefit-cost analysis to support your guidance and practices. 

 

Seven states (Alaska, Connecticut, Delaware, Michigan, Missouri, Montana, and 

Wisconsin) responded to the American Association of State Highway and Transportation 

Officials survey, and seven responses were received via FHWA representing five states (Indiana, 

North Carolina with 2 responses, South Dakota, Utah, and Washington) and one state turnpike 

association (Pennsylvania Turnpike). The response rate for 49 states, not including Virginia, was 

26.5% for the 13 agencies, or 24.5% for 12 agencies without the Pennsylvania Turnpike. 

 

Because the survey questions were open ended, the responses varied a great deal, making 

it difficult to group them. Based on some of the responses and in hindsight, the questions could 

have been more clearly worded to obtain the desired responses. Question 1 included guidance for 

general IM and IM for long-term and long-distance projects. It should have been divided into 

two questions. Most respondents gave one answer, implying no difference existed between the 

scenarios. Question 3 was designed for a response with no written guidance, but most 

respondents with written guidance also responded. For question 1, one state DOT stated that no 

guidance or policy existed. Eight state DOTs have a document that was noted, with two 

highlighting design-build projects. For guidance on using additional IM strategies, four state 

DOTs noted no or limited guidance. 

 

Several states provided relevant information for this project. The Michigan DOT has a 

275-page Work Zone Safety and Mobility Manual that includes identifying and evaluating 

detection, response, and clearance strategies (Michigan DOT, 2024). Wisconsin DOT had four 

elements: a flowchart with TMP development in the project development process, an IM strategy 

matrix, a work zone policy statement with six pages on IM, and a description of IM elements for 
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design-build Requests for Proposals. Montana DOT has a TMP worksheet with IM as a 

component. The Pennsylvania Turnpike has a TMP flowchart with criteria when an IMP is 

needed based on location and temporary traffic control characteristics. Indiana DOT noted the 

uniqueness of each work zone. North Carolina DOT used additional IM strategies for interstate 

projects exceeding $14 million, rural road projects exceeding $100 million, and urban road 

projects exceeding $100 million. North Carolina DOT has IMPs for all design-build projects. 

Washington State DOT requires an IMP for design-build projects, which are usually significant 

projects. Utah DOT often requires the design builder to provide a courtesy patrol for 24 hours, 7 

days a week. 

 

Review of Select Transportation Management Plans and Incident Management Plans for 

Major Projects 

 

The researcher received and reviewed 18 TMPs, including standard plans, and IMPs, 

including a design-build technical proposal, from six districts. The Culpeper District provided 

some TMPs, but they were not for interstate or limited access highways. Table 1 lists the 

documents that were reviewed. 

 
Table 1. Description of TMPs (standard plan) and IMPs by District 

District Document Type Project Description 

Bristol Standard Plan Widening I-81 NB and SB from MM 7–10, Type B 

Bristol Standard Plan I-81 NB extending acceleration lanes MM 48–48.8 

Bristol Standard Plan I-81 SB adding truck climbing lane from MM 32.8–34.3 

Fredericksburg Standard Plan  
I-95 NB Rappahannock River Crossing (1 mile south of 

Route 3 to Enon Road) 

Fredericksburg Standard Plan  
I-95 SB Rappahannock River Crossing (1.3 miles south of 

Route 3 to 0.3 mile north of Truslow Road) 

Hampton Roads IMP 
I-64 Hampton Roads Express Lanes Segment 1A (0.15 mile 

east of Patrol Road to 0.67 mile east of Tidewater Drive)  

Hampton Roads IMP 
I-64 Hampton Roads Express Lanes Segment 4C I-64 from 

MM 265.5–267.8 

Northern Virginia TMP Technical Requirements  I-66 widening inside the beltway 

Northern Virginia TMP 
Route 7 widening and reconstruction from Reston Avenue 

to Jarret Valley Drive (6.8 miles) 

Richmond Standard Plan 
Route 288 SB to Route 360 WB extending auxiliary lane 

and increasing ramp capacity 

Richmond Standard Plan I-95 auxiliary lane extension 

Richmond Standard Plan I-295 bridge project; Type B 

Richmond 
Design-build technical 

proposal 
I-64 Gap A section MM 204.9–215.6 widening I-64 

Staunton Standard Plan I-81 exit 247 Route 33 bridge replacement  

Staunton Standard Plan I-81 exit 300 ramp extension 

Staunton Standard Plan I-81 widening near Strasburg  

Staunton Standard Plan I-81 adding truck climbing lane at Weyers Cave 

Staunton IMP I-81 widening MM 221–225. Design-build project. 

IMP = incident management plan; MM = mile marker; NB = northbound; TMP = transportation management plan 

SB = southbound; WB = westbound. 
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Transportation Management Plan Elements 

 

The TMP includes the standard or base approach to IM. The standard plan description 

was very similar for all the plans, with slight variations in the order and contacts to notify. IM is 

part of the transportation operations plan, and that plan typically includes the following in a 

standard plan sheet: 

 

• Notification of lane closures. 

• List of emergency contacts, including Emergency 911, Virginia State Police, VDOT 

District Traffic Operations Center (TOC), local sheriff or police, and local fire. 

• Procedure to follow for traffic incidents. 

• Process of notification of incidents, including VDOT Area Construction Engineer, VDOT 

Construction Manager, District Work Zone Safety Coordinator, and District 

Communications. In some cases, these points of contact are also included under 

emergency contacts. 

• Process to clear incidents with Virginia State Police or other law enforcement in control. 

• Follow up review and traffic control plan revisions, if needed. 

 

In some cases, TMPs include other local first responder agencies and VDOT staff, as 

determined for the project based on the location and need. The standard plan does not include 

any additional IM strategies but describes the IM process for the contractor. 

 

Figure 2 shows a sample plan from the Richmond District Interstate 95 (I-95) auxiliary 

lane extension project—without the contact names and phone numbers and with some editing. 

Some districts have adopted a distribution list, group text, or chat list for incident notification for 

VDOT staff as an internal enhancement to the notification process. 

 

Incident Management Plan Elements 

 

The IMP provides more details and emphasis on IM and has additional IM components 

throughout the project. The following provides a general outline for an IMP.  

 

1. Introduction and Lane Closure Schedules. 

2. Emergency Contact Information. 

3. Agency and Stakeholder Responsibilities. 

4. Coordination with VDOT TOC. 

5. Coordination with First Responders and Stakeholders. 

6. Law Enforcement, Fire, and Rescue Access. 

7. Response Personnel Contact List. 

8. Incident Detour Routes. 

 

The IMP for the I-64 Hampton Roads Express Lanes Segment 4C is 26 pages and was 

used as the model for this outline. Other IMPs are similar. 
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Figure 2. Richmond District Interstate 95 Auxiliary Lane Extension Project Transportation Operations Plan 

 

  

Richmond District Interstate 95 Auxiliary Lane Extension Project Transportation Operations Plan 

The project personnel notify the District Transportation Operations Center when flagging operations and lane 

closures are started and again when they are ended. The District Transportation Operations Center will, in turn, 

place the information into the 511 system in the Virginia Traffic System. Contact the District Transportation 

Operations Center daily prior to and on completion of a work zone. 

The contractor is to advise the VDOT Project Inspector and Construction Manager of planned road and lane 

closures within a minimum of 24 hours in advance of the proposed closure.  

The Construction Manager is to advise the Residency Manager of proposed road and lane closures. Maintenance 

Manager is to have a VA Traffic operator enter data in VA Traffic and advise the District Transportation 

Operations Center. 

The following is a list of emergency contact numbers: 

• 911 Center. 

• Chesterfield County Police.  

• Virginia State Police. 

• Haz Mat Center—911 (if a spill is involved). 

Procedures to respond to traffic incidents that may occur in the work zone: 

a. Contractor is to notify the state police and VDOT inspector in charge. 

b. Depending on the severity of incident, contractor may have to cease work. 

c. On arrival to the scene, the state police are to determine the response necessary to allow the traveling 

public around the incident. 

d. Inspector is to notify Construction Manager and Area Construction Engineers of the incident and take 

pictures as necessary, especially of contractor’s work zone to verify the proper setup. 

e. The contractor and VDOT personnel will discuss any traffic incident that occurs during the life of the 

project to determine whether any changes need to be made to the traffic control on the project. 

Process of notification of incident to be followed is: 

Contractor to call: 

a. Project Maintenance of Traffic Coordinator (inspector) 804-XXX-XXXX 

b. Construction Project Manager 804-XXX-XXXX 

c. District Construction Engineer 804-XXX-XXXX 

d. Area Construction Engineer 804-XXX-XXXX 

e. Chesterfield Residency 804-XXX-XXXX 

f. Richmond District Work Zone Safety Coordinator 804-XXX-XXXX 

g. Richmond District Communications Hotline 804-XXX-XXXX 

h. Preliminary Engineer Project Manager 804-XXX-XXXX 

i. Interstate Maintenance Office 804-XXX-XXXX 

The state police will take control of the incident and direct its clearing and restoration to normal traffic 

conditions. 

The Residency Administrator will review the state police incident report to determine if any modification of the 

Temporary Traffic Control Plan is necessary. If it is determined that it is necessary to alter the plan, a meeting 

will be called with the contractor, VDOT project personnel, VDOT traffic safety representatives, and the state 

police (if necessary) to discuss modification and implementation of an improved traffic control plan. 

When any major traffic changes are to take place, the Project Administrator will ensure that the local newspapers 

and radio stations are informed of the change 48 hours in advance. 
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Figure 3 describes some major components of the two Hampton Roads IMPs. 

 

 
Figure 3. Major Components of the Hampton Roads Incident Management Plan 

 

For the Richmond District I-64 Gap A project, the design-build technical proposal was 

not an IMP but included elements that would be in an IMP. The following are some such 

elements: 

 

• Have a Contract Incident Manager. 

• Maintain a 7-foot shoulder in all phases of construction. 

• Add two portable CCTV cameras. 

• Use project PCMSs for IM. 

• Hold quarterly meetings with first responders to review IM during construction and 

discuss ways to improve response times, safety, and traffic flow and special meetings 

following any major incidents. 

• Maintain direct lines of communication with VDOT’s TOC during incidents. 

• Designate pre-established staging and clearing areas for wrecker services. 

• Appoint a task force consisting of public relations, IM, and traffic engineering 

professionals to regularly coordinate communication efforts. 

Major Components of the Hampton Roads Incident Management Plans 

• The Contractor (or Construction) Incident Management Coordinator (CIMC) will respond to all incidents 

within the project. The CIMC has the required training and, for HREL 1A, a safety service patrol type 

vehicle. The CIMC will serve as the incident commander until the VDOT IMC arrives. The CIMC will 

keep a record of all incidents on the project and will provide a monthly summary to the VDOT IMC 

specifying the number of crashes, along with the number of events requiring tow service. The CIMC will 

meet with the VDOT IMC on a weekly basis. 

• When long-term stationary work zones are in place, a medium-duty wrecker service will be provided on 

site 24 hours a day. A second medium-duty wrecker service will be provided on site from 5:00 a.m. to 

10:00 p.m. A heavy-duty rotator wrecker will be kept on call from 6:00 a.m. to 6:00 p.m., with a 

maximum 30-minute response time (45 minutes at all other times). The wreckers will deliver disabled 

vehicles to the specified locations. 

• Coordination with first responders: The contractor will have a kick-off meeting with VDOT and first 

responder stakeholders prior to construction mobilization. At this meeting, the contractor will go over the 

incident management plan and establish protocols for communications. The quarterly meetings are to be 

held with VDOT and first responders to review incidents and lessons learned and to provide a brief 

project update, including any major changes in traffic configuration and access. 

• Two portable changeable message signs in each direction of Interstate 64 approaching the project limits. 

• HREL 4C Emergency Contact Information: 

a) Virginia State Police: 911 

b) Hampton Police Office: 911  

c) Hampton Fire and Rescue 

d) VDOT Hampton Roads Traffic Operations Center Supervisor 

e) City of Hampton Public Works Director  

f) VDOT Construction Manager  

g) Wrecker Service Dispatch 
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Review of Incident Management After-Action Review Reports for Major Incidents in or 

near Major Construction Projects 

 

The goal of this task was to obtain feedback on the challenges and successes of IM events 

in interstate work zones based on VDOT’s experience as gathered through AAR reports. The 

archive of AAR reports on the Traffic Operations Division (TOD) SharePoint site was accessed, 

and 82 AAR reports from 2014 to 2024 were identified and reviewed. Five of the reports (6%) 

noted a work zone or construction zone. The following provides brief descriptions of the five 

crashes. 

 

1. On July 8, 2014, on eastbound I-64 at mile post 222 in New Kent County, a work zone 

queue-related crash occurred around 10:30 a.m. with multiple vehicles, including a large 

box truck hauling containers of oils, lubricants, and fluids that ruptured and leaked on the 

roadway. The incident duration was 8 hours. 

2. On March 5, 2019, on the I-64 eastbound widening project at mile post 203 in Henrico 

County at 3:50 p.m., a work zone queue-related crash occurred involving three tractor-

trailers and a car. Group II channeling devices were used to help vehicles pass around the 

incident. The incident duration was 3 hours. 

3. On December 22, 2019, on westbound I-64 at mile post 240 in York County, freezing fog 

(heavy fog and ice) in a construction zone resulted in multiple vehicles crashing 

beginning at 7:51 a.m. The incident lasted 7 hours and 42 minutes. 

4. On September 15, 2021, in an active work zone on westbound I-64 near Mason Creek in 

the city of Norfolk, a vehicle struck a sweeper truck at 2:47 a.m. The incident resulted in 

the fatality of the vehicle’s driver and endured 5 hours and 48 minutes. 

5. On December 13, 2023, on eastbound I-64 at the Tidewater Drive exit in the city of 

Norfolk, a tractor-trailer ran off the road and struck the attenuator and temporary barrier 

at 7:30 a.m. The tractor overturned, and the trailer stayed upright. The tractor-trailer came 

to rest completely inside the construction yard. The left fuel tank was torn from the 

tractor during the crash, causing diesel fuel contamination on two travel lanes and the 

construction yard. All three eastbound travel lanes were closed. The incident duration 

was 11 hours and 15 minutes. 

 

 Two additional crashes involved dump trucks with raised beds that were possibly near 

work zones, although it was not clearly stated in the report. Based on the review, work zones did 

not appear to be noted as a factor that specifically hindered or affected IM in the AAR reports. 

The AAR reports provided no indication or citation that the presence of the work zone delayed 

responders’ access to the incidents, nor were any related lessons learned. Therefore, this task did 

not produce valuable results for developing the guidelines. 

 

Survey of District Traffic Operations Managers and District Incident Management 

Coordinators 

 

The survey of DTOMs and DIMCs included the following questions. Where noted, some 

questions were asked only of the DTOMs. 
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1. What types of issues are you experiencing with incident management in interstate work 

zones? 

2. Please describe specific instances in which the presence of a work zone affected incident 

management. Include suggested solutions to improve incident management in that 

situation. 

3. What would you like to see as best practices for incident management for long-term 

construction work zones? 

4. What are the expected sources for funding these best practices? (DTOMs only) 

5. What guidance or policy do you have to determine when a standalone Incident 

Management Plan is required or recommended? (DTOMs only) 

6. What suggestions do you have for data sources and information on IM experiences in 

your district and VDOT? 

7. Please provide any additional information that may be useful. 

 

All five DTOMs completed the survey. Figure 4 shows IM issues in interstate work 

zones, with lack of shoulders and congestion being the most frequently noted items. 

 

 
Figure 4. IM Issues in Interstate Work Zones Identified by VDOT District Traffic Operations Managers. IM 

= incident management. 

 

For specific IM impacts, two DTOMs noted responders traveling the wrong way to 

access incidents, which requires additional time, planning, and coordination. One each noted 

reduced access and blocked crossovers as an issue, the benefit of a Contractor Incident 

Management Coordinator and onsite staged tow trucks, and added coordination for responders 

with restricted access. Table 2 shows the desired best practices, including two responses each for 

(1) maintaining a shoulder, (2) regular project-related meetings with first responders, (3) speed 

camera enforcement, and (4) adding portable CCTV cameras and PCMSs. 
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Table 2. Desired Best Incident Management Practices DTOMs Identified 

Desired Best Incident Management Practices Number of Responses 

Maintaining a shoulder 2 

Regular meetings with first responders 2 

Adding portable CCTV cameras and PCMSs 2 

Speed camera enforcement 2 

Requiring an incident management plan 1 

Providing more access points 1 

Requiring a Contractor Incident Management Coordinator 1 

Queue warning system with a PCMS 1 

Staged and dedicated tow trucks 1 

CCTV = closed-circuit television; DTOMs= District Traffic Operations Managers; PCMS = portable changeable 

message sign. 

 

One response required or recommended a standalone IMP for each of the following: (1) 

all projects with lane closures on the interstate and primary systems; (2) all major projects, plus a 

dedicated IM coordinator and staged tow service; (3) when determined based on need; and (4) no 

guidance. A variety of means are used to monitor work zones incidents, including: 

 

• A Power Business Intelligence tool. 

• Bi-weekly crash reporting on long-term projects. 

• DIMC incident reports. 

• Documentation of interactions with the IM coordinators and SSPs and possible Advanced 

Traffic Management System incident reports. 

• AAR reports and interviews with IM coordinators and SSPs. 

 

Eight of the nine DIMCs completed the survey. One was new to the position and 

responded not applicable to most questions. Three DIMCs noted no shoulders as an issue. Other 

noted problems were narrow lanes, narrow bridges in curves, potholes and debris in road, 

speeding and the speed variance of vehicles, long sections of barrier, the Virginia State Police 

rotation list for tow service (i.e., a service being next on the list that may not have the resources 

needed and/or is relatively far away), and loss of CCTV camera coverage because of the 

construction. Two DIMCs were concerned with crossovers, one for access for responders and the 

other suggesting designing crossovers for tractor-trailers to turn around. One DIMC viewed 

having a portable CCTV camera or a windshield survey to size up the scene and suggesting a 

route for responders as useful. Three respondents noted desired best practices as (1) having the 

DIMC involved in the planning phase for a project and (2) having a Contractor Incident 

Management Coordinator to respond to incidents, with one adding a note about the Contractor 

Incident Management Coordinator being a qualified person with public safety experience. One 

DIMC added having regular IM stakeholder meetings. 

 

DIMCs made the following suggestions for data sources and information on IM 

experiences: (1) heat maps showing clusters of crashes and incidents, including flat tires from 

debris fields; (2) a VDOT chat group to share information on incidents in place of phone calls, 

including up to 80 people in the district and central offices; (3) use of Microsoft Teams to 
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communicate with all stakeholders in each county during an incident, including fire and police 

departments, emergency medical services, and VDOT staff; and (4) development of a reporting 

system for IM. Three respondents emphasized the need to include IM and operations in all 

portions of the project development. One respondent added the importance of direct 

communication with the inspector and project manager at the beginning of project development 

to establish the relationship with the DIMC. 

 

Develop Draft Guidelines or Best Practices for Incident Management in Interstate Work 

Zones 

 

The literature review and state DOT survey presented a state of the practice of 

information for IM in work zones. The same basic steps for IM—detection, response, and 

clearance—were in all documents, and these steps are the focus of the guidelines. Two other 

steps—site management and communications—are not included because (1) Virginia State 

Police takes the lead on site management and (2) communications protocols are in place and 

handled by others outside the immediate IM operations staff. The VDOT staff surveys and the 

meetings and communications with VDOT staff involved with work zones and IM were used to 

identify the needs, issues, and practices for VDOT work zones. As noted in the prior task, VDOT 

has many useful practices in place already. The Michigan DOT IM guidance framework that also 

reflects best practices from the literature and other state DOTs influenced the format or structure 

used to develop the VDOT guidance. The experiences conveyed by VDOT staff, especially the 

technical review panel members of this project, and VDOT TMPs and IMPs drove the IM 

strategies proposed in the draft guidelines. The researcher prepared a first draft of the guidelines 

for the technical review panel to review. Comments and discussions by the technical review 

panel led to substantial revisions, including the addition of experimental or innovative IM 

strategies being piloted. The draft guidelines are in the appendix. 

 

The guidelines are divided into five parts: (1) Introduction (background on IM in work 

zones for VDOT); (2) Preparation and Project Development (the process for developing IM plans 

in work zones and when to use a transportation management plan [TMP] and IMP); (3) Incident 

Management Strategies (a listing of IM strategies grouped by detection, response, safe quick 

clearance and support); (4) Monitoring; and (5) Incident Management in a TMP and an IMP 

(elements to include in TMPs and IMPs). The IM strategies are those that VDOT has used or are 

likely to use, and VDOT has some role in requiring or can influence and coordinate with others. 

Some IM strategy lists include motorists calling 911. Although this procedure is certainly an 

important incident detection source, it was not included because VDOT has no role or influence 

on them. 

 

Example of Incident Management Strategies and Actions for an Interstate Project 

 

The following is an example of what a district may typically provide as IM strategies and 

actions planned as part of the TMP and IMP development process and during construction for an 

interstate project. It is based on information from the Staunton District. 
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IM Strategies for Transportation Management and Incident Management Plans 

 

1. Install PCMSs that can communicate with the TOC at predetermined locations to alert 

traffic of crashes and detour information. PCMSs can also alert traffic of conditions 

within a work zone, such as shoulder or lane closures. 

2. Install temporary cameras for the TOC to monitor traffic. 

3. Install emergency pull-off areas per VWAPM guidelines. 

4. Include language for existing emergency crossovers to always remain open or to be 

relocated temporarily if necessary. 

5. Consider entrances and exits designed for construction vehicles for IM needs if 

coordinated with the contractor. 

6. Require towing services to be on site on a regular schedule for specific phases or 

throughout the project or during certain operations, such as slow rolls and road interstate 

closure with detour. 

7. Require specific devices to be on site for assistance in adjusting or moving barriers, such 

as a barrier lifting device. 

8. Maintain at least an 8-foot-wide right shoulder if possible. 

 

Actions 

 

1. Meet with local emergency services representatives to discuss the project plan for 

construction with contractors, potential IM needs, and potential detour routes in advance 

of work activities starting (e.g., the preconstruction meeting) or during plan development, 

or both. 

2. Have preplanned detours from District Operations that detail the routes for incidents in 

particular locations that are applicable to the project. 

3. Include in the TMP or IMP an emergency action plan in case of an incident in the work 

zone. List emergency services numbers (typically 911, project and district staff that 

should be contacted, and so on). 

4. Conduct pre-activity meetings for certain planned activities such as slow roll, interstate 

closure with detour, or phase changes. 

 

Estimate of Benefits and Costs of Incident Management Strategies 

 

This section provides a planning-level benefits and costs estimate for deploying IM 

strategies. VDOT staff provided the costs for IM strategies in Table 3 using the VDOT statewide 

bid tab query, current contracts for SSPs from the Northern Virginia District, and contracts for 

towing from the Hampton Roads District bridges and tunnels. 
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Table 3. Incident Management Strategies Cost Estimates 

Incident Management 

Strategy 
Hourly Daily Monthly 

Total 

Cost 
Source 

PCMS $20   $30,000 Statewide Bid Tab Query  

Portable CCTV camera  $200 $6,000 $30,000 Statewide Bid Tab Query 

SSP operator  $54    NOVA TOC/SSP Contract 

SSP truck with PCMS  $104 $2,920  NOVA TOC/SSP Contract 

SSP operator and truck  $135    NOVA TOC/SSP Contract. 

Estimated with indirect costs 

Rollback tow truck $125 $2,604 $78,120  Hampton Roads District Contract 

for bridges and tunnels 

Truck mounted 

attenuator truck 
 $2,604   Hampton Roads District Contract 

for bridges and tunnels 

Heavy wrecker $225 $5,208 $156,240  Hampton Roads District Contract 

for bridges and tunnels 

Rotator (50 tons) $350    Hampton Roads District Contract 

for bridges and tunnels 

CCTV = closed-circuit television; NOVA = Northern Virginia; PCMS = portable changeable message sign; SSP = 

safety service patrol; TOC = Traffic Operations Center. 

 

Using the information from VTRC report Cost of Congestion Due to Incidents on 

Freeways (Lan et al., 2021), Table 4 shows the average statewide cost per incident minute for six 

conditions by three time periods (a.m. peak, p.m. peak, and weekends) and two blocking 

scenarios (lane blocking and non-lane blocking). The average congestion cost ($ per incident-

minute) for all six conditions is $236.94. 

 
Table 4. Congestion Cost for Various Scenarios ($ per incident-minute) 

Scenarios Statewide Average 

a.m. peak lane blocking $447.21 

a.m. peak non-lane blocking $30.30 

p.m. peak lane blocking $528.71 

p.m. peak non-lane blocking $23.32 

Weekend lane blocking $380.66 

Weekend non-lane blocking $11.46 

Average for all conditions $236.94 

 

Because this calculation is an estimate, it was rounded up to $250 per incident-minute. 

An additional assumption was that the average incident lasts 20 minutes. 

 

Example Project with Incident Management Strategies 

 

This example was largely based on the I-64 Gap A project in the Richmond District. It 

was determined that four CCTVs, five PCMSs, and one tow truck staged at the site 24 hours per 

day, 7 days per week were the chosen IM strategies for the project. The project was also along an 

existing SSP route that served the project at no additional cost. Table 5 shows the estimated 

annual costs for each IM strategy and the total. It was assumed that these IM strategies would 

reduce the amount of delay by 25%. This value was based on feedback from the technical review 

panel informed by VDOT’s experience. 
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Table 5. Incident Management Strategies and Annual Costs 

Incident Management Strategies Annual Costs 

4 closed-circuit television cameras $120,000 

5 portable changeable message signs $150,000 

Staged tow truck 24 hours, 7 days a week $930,000 

Total $1,200,000 

 

Based on the previously described scenarios, Table 6 presents the estimated annual delay 

cost, reduced annual delay cost of 25%, annual delay savings, and annual IM cost for 10 to 120 

incidents per month. This range was used based on the current construction project in which a 

staged tow truck is deployed two to three times per day and extended to 10 to 120 times per 

month for illustrative purposes. 

 
Table 6. Estimated Annual Delay and Incident Management Cost Based on Incidents per Month 

Incidents per 

Montha 

Annual Delay 

Costs 

Reduced Annual 

Delay Cost With 25% 

Reduction 

Annual Delay 

Savings 
Annual IM Cost 

10 $600,000 $450,000 $150,000 $1,200,000 

20 $1,200,000 $900,000 $300,000 $1,200,000 

30 $1,800,000 $1,350,000 $450,000 $1,200,000 

40 $2,400,000 $1,800,000 $600,000 $1,200,000 

50 $3,000,000 $2,250,000 $750,000 $1,200,000 

60 $3,600,000 $2,700,000 $ 900,000 $1,200,000 

70 $4,200,000 $3,150,000 $1,050,000 $1,200,000 

80 $4,800,000 $3,600,000 $1,200,000 $1,200,000 

90 $5,400,000 $4,050,000 $1,350,000 $1,200,000 

100 $6,000,000 $4,500,000 $1,500,000 $1,200,000 

110 $6,600,000 $4,950,000 $1,650,000 $1,200,000 

120 $7,200,000 $5,400,000 $1,800,000 $1,200,000 

IM = incident management. a It is assumed that an average incident is 20 minutes, and the cost per incident-minute is 

$250. 

 

The last two columns of Table 6, annual delay savings and annual IM cost, are plotted in 

Figure 5. At 80 or more incidents per month, the delay savings exceed the IM cost. This estimate 

could be used to define when the benefit exceeds the cost. For 80 to 120 incidents, the benefit-

cost ratio range is 1.0 to 1.5. The motorists, not VDOT, receive the savings. This example 

estimates the benefit of reduced incident response time and the potential for fewer secondary 

crashes due to reduced delays. It conceptually demonstrates how the benefits of IM strategies 

may be estimated with a benefit-cost ratio range of 1.0 to 1.5. 
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Figure 5. Estimated Annual Delay Savings and IM Costs. IM = incident management. 

 

 

DISCUSSION 

 

The researcher developed draft guidance as a framework for adding more IM-based 

information into the Work Zone Safety and Mobility memorandum (VDOT, 2017). The 

guidelines are concise, but more information may be desired or needed. Options include, among 

others, (1) providing more detailed information in a separate document, (2) developing guidance 

specifically for design-build, design-bid-build, and public-private partnership contracts, (3) 

incorporating the draft guidelines into the Work Zone Safety and Mobility memorandum(VDOT, 

2017), and (4) a combination of the aforementioned options. 

 

 

CONCLUSIONS 

 

• From the literature review, the best practices for IM in work zones are similar across 

studies, and the state DOT survey results demonstrated how they can be applied differently 

based on the geographic location, geometric, and traffic characteristics of the work zone. 

 

• Much of the selection of VDOT IM strategies and techniques in work zones is based on 

engineering judgment and the past experiences of VDOT district personnel. 

 

• Concise draft guidance and best practices were developed based on best practices from the 

literature review, results of the state DOT and VDOT surveys, and VDOT staff knowledge 

and experiences, especially the project technical review panel. Although some basic 

principles may apply to all work zones, the uniqueness of each project’s location and 

construction needs should be considered. 

 

• Estimated potential positive benefit-cost ratio values range from 1.0 to 1.5 based on one 

scenario developed as part of this effort. 
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RECOMMENDATION 

 

1. VDOT’s TOD should implement the guidance described in the appendix, Draft Guidelines or 

Best Practices for Incident Management in Interstate Work Zones. 

 

 

IMPLEMENTATION AND BENEFITS 

 

Researchers and the technical review panel (listed in the Acknowledgments) for the 

project collaborate to craft a plan to implement the study recommendations and to determine the 

benefits of doing so. This process is to ensure that the implementation plan is developed and 

approved with the participation and support of those involved with VDOT operations. The 

implementation plan and the accompanying benefits are provided here. 

 

Implementation 

 

The TOD’s Work Zone Safety Program Manager and the Assistant Division 

Administrator for Traffic Operations and Incident Management have agreed to implement the 

guidance in Recommendation 1. TOD will implement guidelines or best practices in the plan 

development phase for such work zones. This revision may be done to the Work Zone Safety and 

Mobility memorandum to be developed in coordination with the Location and Design Division or 

as a standalone Instructional and Informational Memorandum or document related to IM best 

practices (VDOT, 2017). New or updated Instructional and Informational Memorandums will 

follow the typical process for feedback from others in VDOT. Using the guidance, TOD will 

develop a plan and implement the results of this study within 24 months of this report’s 

publication. No implementation obstacles are anticipated. 

 

Benefits 

 

Implementing the results of this study will improve IM practices and response time and 

potentially reduce secondary crashes and congestion costs to the motorists. A comparison of the 

costs of various IM strategies with expected benefits in reduced incident delay demonstrated a 

potential benefit-cost ratio estimate of 1.0 to 1.5. This estimate includes the potential benefit of 

reducing incident response time and secondary crashes caused by the delay. 
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APPENDIX: DRAFT GUIDELINES OR BEST PRACTICES FOR INCIDENT 

MANAGEMENT IN INTERSTATE WORK ZONES 

 

The guidelines are divided into five parts: (1) Introduction; (2) Preparation and Project 

Development; (3) Incident Management Strategies; (4) Monitoring; and (5) Incident 

Management in a transportation management plan (TMP) and an incident management plan 

(IMP). 

 

Introduction 

 

Incident management (IM) consists of a planned and coordinated multi-disciplinary 

process to detect, respond to, and clear incidents to restore traffic flow as safely and quickly as 

possible. Effective IM reduces the duration and effects of traffic incidents; improves the safety of 

motorists, crash victims, and emergency responders; and reduces the frequency of secondary 

crashes. 

 

IM can be challenging on any roadway, but it is particularly challenging in work zones. 

The frequency of incidents may increase when conditions such as closed or narrowed lanes or 

shoulders, lane shifts, temporary pavement markings, increased congestion, or rough pavement 

are present. When incidents in work zones occur, they can create significant delays and 

secondary crashes. Responding to the incident is often challenging because of a temporary traffic 

barrier and limited shoulder pull-off areas. The presence of a barrier eliminates the potential 

shoulder space available for disabled vehicles or vehicles involved in a crash to be removed from 

the through lanes during incident clearance. The concerns and effects are especially acute on 

higher volume roads. 

 

The Virginia Department of Transportation (VDOT) Work Zone Safety and Mobility 

memorandum outlines recommended procedures to be followed and identifies responsibilities to 

achieve safer work zones with minimal effect on the traveling public (VDOT, 2017). IM is part 

of the traffic operations strategies within a TMP. The guidance focuses on Type C Projects 

(Significant Projects—Project Management Category V) in the TMP. These types of projects are 

anticipated to cause sustained and substantial work zone impacts. Typical projects include long-

duration construction or maintenance projects on interstate and freeway projects that occupy a 

location for more than 3 days with intermittent or continuous lane closures within select 

Transportation Management Areas. 

 

The VDOT Traffic Incident Process memorandum defines the steps VDOT is to use for 

managing highway incidents, including crashes (VDOT, 2019). The Virginia Work Area 

Protection Manual (VWAPM) includes guidance on the conditions, frequency, and design of 

pull-off areas that should be included when temporary traffic barriers exists on both sides of the 

roadway (VDOT, 2020). For example, for projects 2 miles or longer with barriers on both sides 

of the roadway, every mile should have a pull-off area. VWAPM guidance is a “should” 

(recommended) not a “shall” (mandated) condition, so it is possible that the guidance is not 

implemented. Not implementing this guidance would exacerbate the IM effort along such road 

sections. This guidance supports both Instructional and Informational Memorandums and 

VWAPM. 
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Preparation and Project Development 

 

District Traffic Engineering staff should work with District Operations and Incident 

Management staff during all project development process phases (initial scoping, preliminary 

field inspection, public hearing, field inspection, and pre-advertisement conference) to include 

language, infrastructure, technology, strategies, and resources in the project documents to assist 

with IM. 

 

IM can either be incorporated into the TMP or addressed in a standalone document, 

namely an IMP. The TMP includes the standard or base approach to IM. An IMP provides more 

details, emphasizes IM, and has more IM components during the project. 

 

An IMP should be required for all interstate projects—including design-bid-build, design-

build, and public-private partnerships contracts—that will last at least a full construction season 

and meet one or both of the following criteria: 

 

1. Reconstruction of an interchange with an arterial or another limited-access highway. 

2. Other projects that, in the opinion of district staff, have the potential to significantly 

increase incidents during construction. These projects include but are not limited to 

projects with significant traffic impacts near (a) medical centers or other significant 

emergency responder land uses, (b) major traffic generators such as amusement parks, 

arenas, or centers that host significant events, and (c) land uses that generate very high 

tractor-trailer volumes (for example, truck stops, quarries, large warehouse distribution 

facilities, and so on). 

 

Non-interstate limited-access highways are eligible for the previously listed criteria. 

VDOT will determine the components of the IM plan, including the recommended IM strategies, 

during the project development process. After the contract is awarded, the contractor should 

develop the IMP, which is then accepted and approved by the Area Construction Engineer in 

conference with the District Traffic Engineering and District Traffic Operations Director. 

 

Incident Management Strategies 

 

Some of the following strategies are well proven and have been best practices for several 

years, whereas others are cutting-edge and in research or pilot phases of use. 

 

1. Detection—Several strategies commonly used to improve incident detection are: 

 

• Permanent cameras and detection systems. 

• Temporary portable cameras. 

• Portable traffic detector and sensors integrated with the Traffic Operations Center 

(TOC). 

• Smart Work Zones (e.g., queue warning system and IM). 

• Connected work zone devices (e.g. connected arrow boards, connected portable 

changeable message signs (PCMSs), or devices attached to cones or drums) that 

transmit data in the Work Zone Data Exchange format. This method could provide 
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data to the TOC and alert drivers in advance who are relying on 511 Virginia or third-

party navigation applications such as Waze or Apple Maps. 

• Informal or secondary sources, such as crowd-sourced data from Waze or Google 

Maps. 

 

Before the IM response can begin, it is important to verify that an incident has occurred and the 

location of the incident. 

 

2. Response—Strategies commonly used to improve work zone IM response are: 

  

• Safety service patrol (SSP) and dedicated response vehicles. 

• Wrecker service special provisions that require the contractor to maintain access to 

tow trucks on site or at nearby staging locations. 

• Emergency personnel resource list. 

• Equipment and material resource lists and nearby staging. 

• PCMSs that are integrated with the TOC. 

• Connected work zones if the SSP vehicle or others have a device that can push out 

information on a lane closure or similar condition as part of the incident response. 

• Unmanned aircraft system, such as a “drone in a box,” to monitor the incident and 

situational awareness. 

 

3. Safe, quick clearance—Safe, quick clearance strategies for improving traffic incident 

clearance in work zones are: 

 

• Emergency pull-off areas. 

• Vehicle refuge areas and drop-off sites for disabled vehicles that are safely towed off 

site. 

• Crash investigation sites.  

• Wrecker service special provisions, such as onsite tow trucks, or the Towing and 

Recovery Incentive Program. 

• Emergency turnarounds or crossovers and access gates. 

• SSP and dedicated response vehicles. 

• Alternative emergency response access routes. 

• Predefined staging areas for IM personnel and equipment. 

• Traffic responsive signal control plans. 

• Agreements with localities along the detour route to allow for the quick 

implementation of alternative signal timing plans if a major incident results in a 

significant increase in traffic volumes and the detour route includes locally owned 

traffic signals. 
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Some of these areas or sites could serve multiple purposes. 

 

4. Other Support: 

 

• Initial meeting with the contractor, VDOT (project staff and Incident Management 

Coordinator), and first responders before work begins and regular meetings 

throughout the project. 

• VDOT and Contractor Incident Management Coordinator. 

• Incident response team. 

• Planned detour routes, including permanent detour signs. 

• Incident and emergency response plan. 

• Maintenance of at least an 8-foot shoulder, when possible. 

• Mile markers, including temporary project-specific markers, such as on top of the 

barrier every one-tenth or two-tenths of a mile. 

• Crossovers that can accommodate tractor-trailers. 

• Entrances and exits to construction sites for work vehicles that may be used for IM if 

coordinated with the contractor. 

• Glare screens to reduce rubbernecking delays and crashes in the opposite direction. 

 

This list of strategies is not all inclusive but provides comprehensive options to consider. 

Although some basic principles may apply to all work zones, the uniqueness of each project’s 

location and construction needs should be considered. 

 

Strategies to highly consider are: 

 

1. Maintaining at least an 8-foot shoulder, when possible. 

2. Staging at least one tow truck on site and have a drop-off site for towed vehicles where 

access to an incident in a work zone is expected to be challenging. 

3. Adding portable closed-circuit television, or CCTV, cameras to supplement gaps in 

permanent CCTV camera coverage or extend the coverage. 

4. Adding PCMSs to assist with providing information on possible incidents and detour 

routes. 

5. Adding emergency pull-off areas at least every mile per VWAPM and open access to 

crossovers for emergency vehicles and queue clearing. 

6. Developing and maintaining regular communications between VDOT, contractor staff, 

and first responders. 

 

Monitoring 

 

During the project, the following actions should be considered to monitor, improve, and 

support IM: 

 

• Conducting periodic meetings with the contractor, VDOT staff, and first responders, 

including planning for upcoming changes in construction phasing. 
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• Assessing incident and crash experiences monthly to identify needs and lessons learned 

to prepare for the next incident, including the required after-action review reports for 

major incidents and the overall incident experience. 

• Adding IM strategies or modifying the plan as needed to address gaps or deficiencies 

(e.g., increasing or decreasing SSP coverage or wrecker service or adding cameras or 

PCMSs). 

• Maintaining travel lanes (e.g., pothole patching) with regular drive-throughs to review the 

traffic control plan, including temporary pavement markings. 

 

Incident Management in Transportation Management and Incident Management Plans 

 

The TMP includes the standard or base approach to IM. In the standard plan notes, the 

following are typically listed for IM: 

 

• List of emergency contacts. 

• Procedure to follow for traffic incidents. 

• Process of notification of incidents. 

• Process to clear incidents. 

• Follow up review and traffic control plan revisions if needed. 

 

An IMP provides more details and emphasis on IM and has more IM components during 

the project. A general outline for an IMP is: 

 

1. Introduction and lane closure schedules. 

2. Emergency contact information. 

3. Agency and stakeholder responsibilities. 

4. Coordination with VDOT TOC. 

5. Coordination with first responders and stakeholders. 

6. Law enforcement, fire, and rescue access. 

7. Response personnel contact list. 

8. Incident detour routes. 

 


