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1.0 INTRODUCTION 
The North/West Passage Transportation 

Pooled Fund Study1 focuses on cross-border 

intelligent transportation systems (ITS) 

coordination along the I-90 and I-94 corridors 

through the states of Washington, Idaho, 

Montana, Wyoming, North Dakota, South 

Dakota, and Minnesota.  See Figure 1. The 

North/West Passage functions as major 

corridors for commercial and recreational 

travel and are predominantly rural.   

From 2010-2014, there were 42 fatal crashes in work zones on Interstate routes within the North/West 

passage states. Work zone management practices continue to evolve, particularly those involving the use 

of technology to manage traffic queues, merging and traveler information. Recognizing that effective work 

zone management improves both safety and mobility for travelers, the North/West Passage members 

initiated this project to better understand work zone management practices, as well as intelligent work 

zone (IWZ) experiences, along the I-90/I-94 corridor. 

IWZ applications are defined by the Federal Highway Administration as “…strategies for managing work 

zones and work zone traffic that can minimize travel delays and help maintain motorist and worker 

safety…using technology applications to dynamically manage traffic in the work zone environment.” IWZ 

strategies are distinct from other, traditional technology applications in that they are dynamic and require 

the collection and use of real-time data. For example, a portable message sign displaying only “ROAD 

WORK AHEAD” does not constitute an IWZ, but a message displaying the distance to a stopped queue or 

real-time travel times on that same sign are two IWZ strategies.  

The context and needs of a planned work zone are important in 

that there may be more than one approach to address an 

expected need and an IWZ strategy may not be the best solution 

to mitigate the issue. IWZ strategies can vary significantly in scale 

and approach, and need not be overly complex. Table 1 below 

adapted from the FHWA Work Zone ITS Implementation Guide2 

summarizes IWZ strategies presented in this report, the typical 

technology components required for a deployment, and the issues in the work zone that are addressed 

by the deployment. IWZ strategies should be intentionally applied as warranted by the issues expected in 

a work zone. Thus, in addition to IWZ strategies and experiences, this project also presents current work 

zone management practices in the North/West Passage states. 

  

Figure 1: North/West Passage Members 

In addition to IWZ strategies and 

experiences, this project also 

presents current work zone 

management practices in the 

North/West Passage states. 

http://www.nwpassage.info/
http://www.nwpassage.info/
https://ops.fhwa.dot.gov/publications/fhwahop14008/
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Table 1: Summary of IWZ Strategies, Components, and Issues being Addressed 

IWZ Brief System Description ITS Components Issues being Addressed 

Variable Speed 
Limits (VSL) 

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

• VSL Changeable 
Message Sign (CMS) 

• Traffic data / sensors 

• Communications 

• Speed management 

• Safety 

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

• Traffic data / sensors 

• CMS 

• Communications 

• Delay 

• Aggressive driving 
behavior 

• Safety 

• Queue length 

Queue Warning 
Systems 

Signs provide warnings to drivers 
about stopped or slow traffic 
ahead 

• Traffic data / sensors 

• CMS 

• Communications 

• Safety (rear-end 
crashes) 

Traveler 
Information 
Systems 

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

• Traffic data / sensors 

• CMS 

• Communications 

• Congestion/delay 

• Safety 

• Driver awareness 

Reduced Speed 
Systems and 
Automated 
Enforcement 

Automated system detects and 
displays vehicle speed and/or 
captures images of speeding 
vehicles for enforcement purposes 

• Cameras 

• CMS 

• Radar 

• Communications 

• Speed management 

• Safety of law 
enforcement 
personnel 

Entering/exiting 
vehicle 
notification 

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

• Sensors 

• CMS 

• Communications 

• Safety (slow-moving 
conflicts) 

Performance 
Measurement 

Monitor and archive data about 
traffic conditions to modify 
operations and support 
evaluation. 

• Sensors 

• Communications 

• Archive database 

• Congestion/delay 

• Safety 

• Evaluation 

 

This report presents the findings based on interviews conducted in January/February 2017 with the 

North/West Passage states and a review to identify IWZ practices in other states. In addition, a webinar 

was held on April 26, 2017 to summarize the interviews as well as highlight IWZ experiences in Minnesota 

and Iowa. The organization of this report consists of the following sections:  

• 2.0 North/West Passage: Work Zone Management Practices and IWZ Experiences 

• 3.0 IWZ Strategies in Other States for Future Consideration  

• 4.0 Select Resources 

• 5.0 Key Takeaways  
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2.0 NORTH/WEST PASSAGE WORK ZONE PRACTICES AND IWZ 

EXPERIENCES 
In January and February 2017, phone interviews were conducted with the North/West Passage states.  

The purpose of the interviews was to learn what work zone management practices including IWZ 

applications have been used on I-90 and I-94 as well as other interstates throughout their state.   

The following individuals participated in the interviews: 

• Idaho Transportation Department (ITD) 

o Justin Wuest 

• Minnesota Department of Transportation (MnDOT) 

o Adam Wellner, Jeff Rieder, and Tom Dumont 

• Montana Department of Transportation (MDT) 

o Mike Miller and Jim Wingerter 

• North Dakota Department of Transportation (NDDOT) 

o Brandon Beise, Doug Schumaker, and Travis Lutman 

• South Dakota Department of Transportation (SDDOT) 

o Christina Bennett 

• Washington State Department of Transportation (WSDOT) 

o Steve Haapala 

The subsequent sections highlight the work zone management guidance and practices used by the 

North/West Passage states as well as highlights IWZ experiences gathered from the interviews. 

2.1 Work Zone Management Guidance and Practices  
This section presents information regarding general work zone 

management practices and guidance used by agencies to select specific 

strategies. A common theme among the states is that few, if any, ITS 

technology applications or IWZ practices have been implemented on I-90 

and I-94. Specifically, the states noted that the rural, low-volume nature 

of these freeways may not make the deployment of such systems 

necessary or cost effective for limited mobility or safety issues.  

2.1.1 Work Zone Management Guidance 
Several states noted work zone management guidance that are used or being developed in their states to 

support staff with selecting work zone strategies and developing Transportation Management Plans 

(TMP). 

• The WSDOT Design Manual3 provides direction for developing work zone strategies and plans to 

address a project’s safety, mobility and constructability issues, although engineering judgement 

is required for making specific decisions about avoiding delays and establishing project work 

hours.  

• MDT created a Work Zone Safety and Mobility Toolbox4 to provide guidance, design tools, design 

training, and construction tools to increase safety for department employees, construction 

workers, and the public while improving the mobility of the traveling public as well as goods and 

The rural, low-volume 

nature of I-90 and I-94 

may not make IWZ 

deployments necessary 

or cost effective for 

limited mobility or 

safety issues.  

http://www.wsdot.wa.gov/publications/manuals/fulltext/M22-01/design.pdf
http://www.mdt.mt.gov/visionzero/people/workzone-mobility.shtml
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services. MDT’s detail drawings are also posted online. These drawings incorporate MDT’s 

construction practices, which typically exceed the standards of the Manual of Uniform Traffic 

Control Devices (MUTCD). For example, Montana often uses twice as many regulatory and 

warning signs in mobile work zones than what is specified by the MUTCD.  

• NDDOT has a handbook with standard layouts for short-term work such as maintenance. 

• MnDOT is in the process of rolling out a lane closure manual that is similar to the manual used in 

the Minneapolis-St. Paul metro area, but with looser restrictions for the smaller volumes of traffic 

in rural districts.  In 2008, MnDOT created an Intelligent Work Zone (IWZ) Toolbox5 as a 

preliminary guideline for selecting appropriate IWZ systems for existing work zone traffic issues 

and to mitigate anticipated issues on scheduled projects. Each IWZ system in the Toolbox includes 

standard drawings and images and uses a collection of standard components for collecting data, 

verifying data accuracy, transmitting data, storing and managing data, analyzing data, and 

providing data to motorists which have been combined to produce a useful real-time system. 

2.1.2 Work Zone Management Practices 
The following work zone management practices were identified by North/West Passage states as those 

commonly used on I-90 and I-94. 

• WSDOT sometimes utilizes median crossovers, avoids active 

work zones during peak hours, and maintains full lanes during 

peak hours. Most work is completed at night to avoid peak 

hours and minimize queueing, except perhaps during the first 

working hour of each shift. 

• ITD typically conducts I-90 construction projects from Coeur 

d’Alene to the Washington state line at night to minimize 

daytime mobility impacts, given heavier traffic between 

Spokane and Coeur d’Alene.  

• MDT uses general traffic management practices and completes most construction projects and 

highway maintenance during daylight hours. Highway striping is an ongoing area of concern due 

to the high-speed differential with traffic, even though advanced warning signs and shadow 

vehicles are used; striping contractors may perform some work during night hours, if necessary. 

Otherwise, night work is rare, but may be conducted in an urban area or in the case of an 

emergency. The most commonly used technical equipment by MDT for temporary closures is 

portable changeable message signs (PCMS), also known as portable variable message signs 

(portable VMS) or portable dynamic message signs (PDMS). MDT has also used two 12” flashing 

beacons to light work zone signs; these flashing beacons have been replaced with LED lights 

mounted on the outside edge of the face of flagger ahead graphic signs. MDT tried using intrusion 

alarms on cones but with little success as the noise in construction zones was too loud to hear an 

alarm.  

• NDDOT uses standard traffic management practices. NDDOT has implemented some night 

closures to complete work, but this is not a common practice. PCMS are used in work zones when 

they are available. Radar sensors have been used internally without communicating information 

to motorists. 

• SDDOT has no formal plans to restrict construction work, however, an upcoming pavement 

marking project in Sioux Falls may require working at night or at least avoiding the morning and 

ITD typically conducts I-90 

construction projects from 

Coeur d’Alene to the 

Washington state line at 

night to minimize daytime 

mobility impacts, given 

heavier traffic. 

 

https://docs.google.com/viewerng/viewer?url=http://www.dot.state.mn.us/trafficeng/workzone/iwz/MN-IWZToolbox.pdf
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afternoon peaks. In addition, SDDOT has an internal policy to restrict lane closures along their 

interstates to 3 miles. At that point both lanes must be open for a 3 mile gap before a lane can be 

closed again. This policy provision is documented in their plans for the contractor. If an interstate 

project must reduce the number of available lanes for more than 3 miles an exception must be 

provided.  

• MnDOT projects continue to be completed during the day the 

majority of the time, especially on the I-90 corridor. Though 

construction and maintenance operations completed at night 

are used infrequently, they are becoming more common. For 

example, bridge maintenance crews may complete work at 

night to minimize the impact on traffic.  

2.2 IWZ Experiences 
This section presents the states’ IWZ experiences. Experiences are categorized into the following six IWZ 

strategies that have been deployed in North/West Passage states focused on I-90 and I-94: 

• Variable Speed Limits 

• Merge Systems 

• Queue Warning Systems 

• Traveler Information  

• Reduced Speed Systems 

• Entering/Existing Construction Vehicle Systems 

 

2.2.1 Variable Speed Limits  
WSDOT has used existing infrastructure to implement VSL through a work zone on I-90 at Snoqualmie 

Pass6. See Figure 2. WSDOT work zones also use VSLs with static signs for lane closures or temporary 

reductions during an active work zone. In Seattle, stretches of I-90, SR 520, and northbound I-5 have lane 

control signs over each lane about every half-mile that can be used to actively manage speed limit 

reductions; while primarily used for recurring congestion, they have been used for work zones also. 

 

Figure 2: Washington – Variable Speed Limit on I-90, Snoqualmie Pass 

MnDOT implemented a VSL during a project on I-35 a couple of years ago. With this system, the work zone 

VSL was only in effect when vehicles were within a certain distance of a work crew. Other areas within 

the work zone continued to use the speed limit posted on regulatory signs. MnDOT also deployed an 

advisory VSL system on I-494 in the Twin Cities metro area in 2006. 

MnDOT projects continue 

to be completed during 

the day the majority of the 

time, especially on the I-

90 corridor. 

http://www.wsdot.com/traffic/passes/snoqualmie/default.aspx
http://www.wsdot.com/traffic/passes/snoqualmie/default.aspx
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2.2.2 Merge Systems 
MnDOT has several experiences with merge systems. An I-94 project completed in 2016 required that 

traffic merge from two lanes into one lane between St. John and St. Cloud. MnDOT implemented an active 

zipper merge combined with a PCMS stop delay message. MnDOT created an independent system with a 

PCMS every mile along the project that showed “Stopped Traffic Ahead” and “Use Both Lanes” to help 

motorists make informed decisions about their routes. Other MnDOT merge system experiences include: 

• Use of a zipper merge on I-35 in Cambridge to accommodate weekend and holiday traffic.  

• Experimenting with a dynamic zipper merge on Highway 52, including some queue warning and 

PCMS. 

• Use of a static zipper merge on I-90, when necessary.  

Additionally, MDT is beginning to implement the zipper merge in urban areas to encourage traffic to use 

both lanes until the merge.  

2.2.3 Queue Warning Systems  
WSDOT has used a shadow vehicle with a mounted CMS as a queue warning system to provide motorists 

with advanced warning of slowed or stopped traffic for I-90 work zone projects. Additionally, the lane 

control signs on I-90, SR 520, and northbound I-5 in Seattle are used as a queue warning system and can 

be used to close lanes in advance of a work zone.  

The SDDOT has used an advanced queue detection system to help warn motorists of stopped traffic on I-

90 caused by high traffic volumes during the Sturgis Rally. SDDOT has a TMP document for Sturgis that 

allows SDDOT to track vehicle speeds, identifies the CMS message that should be given, and provides 

options for different levels of congestion. SDDOT tries to avoid construction and maintenance around the 

Sturgis area during the Rally. Aside from the Sturgis Rally, SDDOT generally has no backup issues except 

perhaps for a lane closure situation.  

Finally, MnDOT has had a couple recent projects on I-35 that utilized a dynamic queue warning system 

with static signs and flashers.  

2.2.4 Traveler Information  
MnDOT had a large project on I-94 in 2013 from St. Augusta to Clearwater that was completed during 

daytime hours. Weekend traffic volumes over this section of interstate increased up to 30%, growing from 

a 40,000 weekday ADT 

to a 55,000 weekend 

ADT. Traffic on I-94 was 

reduced to one lane 

and diverted into the 

opposing direction of 

travel during con-

struction using “late 

merge” criteria. This 

reduced capacity and caused significant backups on weekends. MnDOT also implemented a travel 

information system that used a combination of permanent and PCMS, static signs, and static signs with 

dynamic elements to communicate the travel time to either St. Cloud or Clearwater every mile, as shown 

in Figure 3. On the east side of the project, nearer the Twin Cities, communication nodes with sensors and 

Figure 3: Minnesota - Dynamic Signs Identifying Travel Time for Rural I-94 Work Zone 
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cameras are located approximately every 1 ½ miles. MnDOT changed the westbound signs to include both 

distance and travel time messages. Where possible, MnDOT asked the contractor to integrate the 

project’s information system with TMC data to allow motorists to exit the interstate and take an alternate 

route or continue through the work zone. MnDOT did not recommend an alternate route for motorists to 

follow, however, when travelers saw a 4-5 mile backup they tended to find their way around even without 

a recommended route.  

MnDOT on another project used existing, permanent CMS on an I-94 project east of Monticello to 

communicate delay information to motorists. Most project work occurred between 8 PM and 5:30 AM, 

but significant backups were experienced in the westbound direction until midnight. 

NDDOT used TrafficCast’s BlueTOAD to collect Bluetooth signals during a project in Fargo. The project 

provided a website for motorists to check current and historic travel times in the area but did not use CMS 

or queue warning signs to disseminate information to motorists.  

ITD has used CMS on construction projects to inform motorists of the expected travel times in work zones 

and to communicate ramp closures.  Additionally, ITD installed WiFi detectors as part of an I-90 project at 

Lookout Pass to determine vehicle travel times and understand whether modifications were needed. 

Although information collected from the WiFi detectors was not reported to motorists, ITD would 

consider doing so if it were cost effective. 

WSDOT has permanent travel time signing east and west of Snoqualmie Pass on I-90.  See Figure 4.  In 

addition to mountain pass delays, work zones could also be addressed.  This same area also has a 

permanent variable speed limit system.  

 

Figure 4: Minnesota - Dynamic Signs Identifying Travel Time for Rural I-94 Work Zone 

Additionally, leveraging 511 traveler information websites to post road construction information is a 

strategy used by several North/West Passage States: 

• Idaho 511 lists electronic signs used along the roadways, and identifies the message on the 

website when it is communicated on the sign. 

• Montana’s 511 conveys construction maintenance and lane closure information to motorists in a 

similar manner to winter road conditions and through interactive maps.  

• Minnesota’s 511 posts all construction projects in the state, as well as the majority of 

maintenance projects, and gives details about lane restrictions and camera images for many areas 

of I-94. Projects with a major impact to motorists often have their own project website and are 

communicated to the public through the Public Affairs Coordinator who works with newspaper, 

radio, and television media to convey the project information. 
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2.2.5 Reduced Speed Systems 
MTD used a dynamic reduced speed display on PCMS for a project on northbound I-15 that required 

motorists to decrease their speed from 70 mph to 35 mph. The PCMS displayed the posted speed limit in 

static mode, the vehicle speed for motorists approaching the work zone, and, if the approach speed 

exceeded the 

posted speed limit, 

flashed “SLOW 

DOWN” as shown in 

Figure 4. The speed 

display message 

sign helped to 

increase driver 

compliance with 

the posted speed 

limit, as depicted by 

the braking vehicle 

in the photo in Figure 5. MDT has also used variable speed message boards that flash if a vehicle enters a 

work zone too fast.  

ITD has also used radar speed detection on signs to encourage motorists to reduce speeds in work zones.  

2.2.6 Entering/Exiting Construction Vehicle Systems  
MDT deployed dual-head temporary traffic signals on 

a project in Missoula County to stop northbound and 

southbound traffic on Highway 93 and allow slow-

moving construction haul trucks to safely turn left 

and enter the highway, as shown in Figure 6. Cameras 

mounted on the dual-head temporary signals were 

monitored off-site during operations so temporary 

signal phasing only began when an empty haul truck 

was staged to cross the highway. The dual-head 

temporary signals eliminated the need for and 

hazards of traffic control devices or workers on the 

roadway during peak hour volumes. PCMS were also 

used to help reduce the speed limit from 65 mph to 

45 mph, alerted motorists that a temporary signal was 

ahead, and advised motorists to be prepared to stop.  

MDT has also used temporary traffic control signals with dual-heads work zones that are remotely 

operated and not intended for normal use. Their purpose is to help transition motorists from 2-way to 1-

way driving.  

Additionally, MnDOT has developed IWZ Conflict Warning System Guidelines, Operational Strategy, and 
Specifications7.  

 

Figure 5: Montana - Displays for approaching vehicles (left) and for  

vehicles exceeding the speed limit in the work zone (right) 

Figure 6: Montana – Dual Head Temporary Signals 

http://www.dot.state.mn.us/trafficeng/workzone/iwz/IWZ-ConflictWarningSystem-June2005.pdf
http://www.dot.state.mn.us/trafficeng/workzone/iwz/IWZ-ConflictWarningSystem-June2005.pdf
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3.0 IWZ STRATEGIES FOR FUTURE CONSIDERATION  
Although the use of IWZ strategies has been limited among the 

North/West Passage states to-date, there was an interest in 

exploring new technologies and strategies, particularly if they 

can be shown to be cost effective.  

For example, one research effort8 that the University of 

Minnesota Transportation Studies is investigating includes the 

use of inexpensive Bluetooth low-energy (BLE) tags to provide in-

vehicle warnings to drivers they are entering a work zone. 

This section includes technology strategies for work zones that North/West Passage members are 

interested in as well as IWZ strategies used by other states. 

3.1 North/West Passage Plans for IWZ Strategies 
Practitioners noted specific topics of interest that their agency is pursuing or interested in exploring. 

Specifically: 

• WSDOT is particularly interested in methods to determine realistic speed limit reductions so 

drivers comply.  

• WSDOT is considering reducing speed limits in work zones beyond the typical 10-15 mph 

reduction from the posted speed limit, and may try using a speed display trailer to implement a 

VSL to reduce speeds to 45 mph from the 70 mph posted speed.  

• ITD expects to include speed detectors and PCMS with VSLs with upcoming projects and is trying 

to finalize the specs for communicating with PCMS in the work zone. 

• ITD is considering the use of crossovers as a sort of “express lane” and staging the work to prevent 

long queues between Idaho and Washington on I-90 in summer 2017 during a full reconstruction 

project, since work must be done during the day and large traffic volumes require more than one 

lane. 

• Future MDT construction projects are not expected to incorporate ITS applications, given low 

traffic volumes that do not require technology solutions. While automated devices that improve 

safety are of interest, these are typically not cost effective for MDT. 

• NDDOT is considering the use of smart cones and is working with a vendor to procure vibrating 

wrist bands for workers. The cone has a camera installed to detect vehicle intrusion into the work 

zone and send a vibrating signal to workers via these wrist bands. 

• NDDOT has explored using dynamic merge and queue warning strategies, but they have not been 

shown to be cost effective.  

• NDDOT may need a queue warning system in Fargo and Bismarck to alert motorists about 

upcoming safety concerns. Wait time or major detour information would not be a part of the 

queue warning system. 

• SDDOT experiences minimal congestion in work zones, but is interested in how the speed 

differential on I-90 between the posted 80 mph speed limit and the work zone speed limit affects 

safety. If SDDOT closes a lane the speed limit is lowered to 65 mph, but if construction workers 

are in the area the speed limit drops to 45 mph. SDDOT is trying to use ITS technology to manage 

Common Theme: 

 NWP members are interested in 

trying new technologies and 

strategies, particularly if they can 

be shown to be cost effective. 

http://www.cts.umn.edu/publications/catalyst/2017/april/workzone
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speeds in work zones, and may use a radar speed and motorist feedback display to encourage 

drivers to slow down. 

• For the last 2 years, SDDOT has discussed using smart cones to track speeds in work zones and 

develop a baseline to see if extra law enforcement is needed to help enforce decreased work zone 

speed limits. The data collected could help SDDOT, work zone contractors, and law enforcement 

with traffic management; travelers do not appear to need the information yet. SDDOT may track 

work zone speeds and use CMS to address any issues that come up on a summer 2017 project on 

I-90 east of Sioux Falls.  

• SDDOT also has scheduled a project on I-90 in Sioux Falls that will use a full advanced queue 

warning system with Wavetronix radar or smart cone drones with a message to motorists.  

• A future I-94 MnDOT project is currently experiencing high level discussions about how to 

maintain interstate capacity. MnDOT is unable to condense traffic to one lane for this unbonded 

overlay project from Clearwater to Monticello. One option being discussed is to build temporary 

lanes to accommodate traffic, however, this is very expensive and a final decision has not yet been 

made. The project is scheduled to affect eastbound lanes in 2021 and westbound lanes in 2022. 

An emergency contract to complete temporary concrete planning at night is also being 

considered.  

3.2 IWZ Strategies in Other States 
Various approaches to IWZ strategies that could be leveraged and considered for future projects in the 

North/West Passage states are presented below including IWZ guidance and costs. References to 

resources are given to help agencies identify what strategies might be most appropriate for them. These 

strategies generally incorporate traditional ITS components like PCMS and sensors to automate work zone 

management operations based on real-time conditions, and may employ CCTV cameras to assist with 

monitoring activities that may be required to confirm current conditions. 

3.2.1 Guidance and Costs 
In addition to the MnDOT Intelligent Work Zone Toolbox9 and MDT Work Zone Safety and Mobility 

Toolbox10 presented above, similar resources have been developed to assist with selecting appropriate 

IWZ technologies to deploy for expected needs in a work zone.  The FHWA Work Zone ITS Implementation 

Guide11 includes sample scoring criteria12, presented in Table 2 below, to help an agency determine the 

feasibility of deploying IWZ technologies; specific IWZ strategies to consider for various critical project 

characteristics13 are also presented. 

• The North/West Passage hosted a summary webinar on April 26, 2017 for this project that 

included a presentation by the Iowa DOT.  The Iowa DOT has developed a program entitled Traffic 

Critical Projects (TCP) that identifies projects that will have higher impacts and may benefit from 

a deployed IWZ technology.  Additional information can be found in this case study14 and on the 

Traffic Critical Project website15, which includes system layouts16 and evaluation reports17 

documenting the benefits and lessons learned of the program. 

• The Massachusetts DOT has developed several resources for deploying Smart Work Zone 

technology where appropriate, including a Critical Projects Characteristics Matrix18 to identify 

project needs and appropriate IWZ mitigation strategies, customized Scoring Criteria19 based on 

that presented in Table 2 below to identify whether an IWZ technologies would be beneficial, 

https://docs.google.com/viewerng/viewer?url=http://www.dot.state.mn.us/trafficeng/workzone/iwz/MN-IWZToolbox.pdf
http://www.mdt.mt.gov/visionzero/people/workzone-mobility.shtml
http://www.mdt.mt.gov/visionzero/people/workzone-mobility.shtml
https://ops.fhwa.dot.gov/publications/fhwahop14008/
https://ops.fhwa.dot.gov/publications/fhwahop14008/
https://ops.fhwa.dot.gov/publications/fhwahop14008/step2.htm#table6
https://ops.fhwa.dot.gov/publications/fhwahop14008/step2.htm#table7
https://ops.fhwa.dot.gov/publications/fhwahop14008/step2.htm#table7
https://www.workzonesafety.org/files/documents/SWZ/IA_TA_case_study.pdf
https://sites.google.com/site/iowatcp/home
https://drive.google.com/file/d/0Bzt5enYIA4xOLURCcXRBUFpidjQ/view
https://sites.google.com/site/iowatcp/reports-documents
https://www.workzonesafety.org/files/documents/SWZ/wz_its_applications_MassDOT.pdf
https://www.workzonesafety.org/files/documents/SWZ/wz_its_scoring_criteria_MassDOT.pdf


Work Zone Management Practices for I-90/I-94 – Project 11.3 

Page 11 

 

Smart Work Zone Design Standards20 including layouts, and Standard Operating Procedures21 to 

help contractors understand expectations for operations.  

Table 2: Example of possible criteria for assessing feasibility of work zone ITS22 

Criteria Score 

Factor 1 – Duration of work zone: Long-term stationary work will have a duration of: 
• >1 construction season (10 points) 
• 4-10 months (6 points) 
• <4 months; procurement and installation timeline is available prior to work starting (3 

points) 

 

Factor 2 – Impact to traffic, businesses, other destinations, or other users (e.g., extremely long 
delays, high risk of speed variability, access issues) for the duration of work is expected to be: 
• Significant (10 points) 
• Moderate (6 points) 
• Minimal (3 points) 

 

Factor 3 – Queuing and Delay: Queue lengths are estimated to be: 
• ≥2 miles for periods ≥2 hours per day (8 to 10 points) 
• 1-2 miles for periods of 1-2 hours per day (6 to 8 points) 
• ≤1 mile, or queue length estimates are not available but pre-construction, recurring 

congestion exists for periods <1 hour per day (4 points) 

 

Factor 4 – Temporal Aspects of Traffic Impacts: Expected traffic impacts are: 
• Unreasonable for a time period that covers more than just peak hours (10 points) 
• Unreasonable during most of both morning and afternoon peak hours in either direction (6 

points) 
• Unreasonable during most of a peak hour in either direction (3 points) 
• Unpredictable; highly variable traffic volumes (1 point) 

 

Factor 5 – Specific Issues Expected (0 to 3 points each based on judgment) 
• Traffic Speed Variability 
• Back of Queue and Other Sight Distance Issues 
• High Speeds/Chronic Speeding 
• Work Zone Congestion 
• Availability of Alternate Routes 
• Merging Conflicts and Hazards At Work Zone Tapers 
• Work Zone Hazards/Complex Traffic Control Layout 
• Frequently Changing Operating Conditions for Traffic 
• Variable Work Activities (That May Benefit From Using Variable Speed Limits) 
• Oversize Vehicles (Percent Heavy Vehicles >10%) 
• Construction Vehicle Entry/Exit Speed Differential Relative to Traffic 
• Data Collection for Work Zone Performance Measures 
• Unusual or Unpredictable Weather Patterns Such as Snow, Ice, and Fog 

 

TOTAL SCORE:  

If the total score is:  
• ≥30 – ITS is likely to provide significant benefits relative to costs for procurement 
• ≥10 and <30 – ITS may provide some benefits and should be considered as a treatment to mitigate 

impacts 
• <10 – ITS may not provide enough benefit as a treatment to justify the associated costs 

 

https://www.workzonesafety.org/files/documents/SWZ/swz_design_standards_MassDOT.pdf
https://www.workzonesafety.org/files/documents/SWZ/swz_standard_operating_procedures_MassDOT.pdf
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The costs to deploy IWZ can vary widely based on the type of deployment, location, scope of the overall 

work zone, procurement method, and system goals.  Most IWZ systems require similar components, i.e., 

some combination of PCMS and sensors, as well as communications and data software to support 

operations specific to the type of IWZ strategy.  The FHWA Work Zone ITS Implementation Guide23 notes 

that costs could range from several thousand dollars to several million dollars, and provides some rough 

estimates: 

• Purchasing a few sensors could cost $5,000 plus an additional $5,000-$10,000 to integrate them 

with an existing TMC system.  

• A queue warning system of four sensors, a PCMS, and operations support for communications 

and data software might cost $125,000.  

•  A queue warning system of eight sensors, two PCMS, and operations support for communications 

and data software might cost $200,000. 

The Iowa DOT presents detailed IWZ cost 

information in Appendix C of the Traffic Critical 

Projects Program 2015 Final Report24. The Iowa DOT 

had three separate contracts that included varying 

costs for the three regions of the state for the 

provision of IWZ components; the range of the 

established unit costs for these three contracts are 

presented in Table 3. The average rural IWZ 

deployment included six PCMS, three sensors, and 

two CCTV cameras. Most IWZ deployments in Iowa 

were for queue warning systems, but also included 

monitoring, alternate route planning, speed 

feedback, speed management, and truck entering 

notification. While costs might be higher for 

agencies that do not have longer, established IWZ 

contracts or for work zones in particularly remote 

areas, these component unit costs provide a 

reasonable starting point for estimating the cost of most IWZ strategies described in the following 

sections.  

3.2.2 Variable Speed Limits 
In addition to the MnDOT and WSDOT experiences presented above, other agencies have also deployed 

VSLs, including:  

• The Utah DOT developed a Concept of Operations for VSLs in work zones25 and currently operates 

18 trailer-mounted static speed limit signs with dynamic elements for VSLs in work zones, as 

described in a FHWA Smarter Work Zones webinar26. With many highways having an 80 mph 

speed limit, the goal of this effort is to improve worker safety by having drivers slow to 45 mph 

only in the segment of the active work zone, generally 1.5-2 miles long.  Not wanting to decrease 

driver safety by increasing speed variance, the VSL algorithm displays a speed limit that is 10 mph 

under the average vehicle speed within an established range that is typically 45-70 mph.  Utah 

 
Table 3: Iowa DOT IWZ Costs by Item 

Item Unit Cost Range 

PCMS 

Deployment and 

Integration per device 
$2600-$3200 

Operation and 
Maintenance per day 

$20-$23 

Relocation per move $480 

Portable 
Traffic 
Detector 
Sensor 

Deployment and 
Integration per device 

$2200-$2800 

Operation and 
Maintenance per day 

$18-25 

Relocation per move $480 

CCTV 
Camera 
Unit 

Deployment and 
Integration per device 

$2600-$3200 

Operation and 
Maintenance per day 

$20-$23 

Relocation per move $480 

https://ops.fhwa.dot.gov/publications/fhwahop14008/
https://drive.google.com/file/d/0Bzt5enYIA4xOaVM1SC1UTzh1bG8/view
https://drive.google.com/file/d/0Bzt5enYIA4xOaVM1SC1UTzh1bG8/view
https://www.workzonesafety.org/files/documents/SWZ/VSL_use-Utah.pdf
https://connectdot.connectsolutions.com/p1rhnco4915/
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DOT will incorporate a double drop in the speed limit through the work zone using static signage 

first ahead of the VSL, so that drivers are never expected to drop more than 25 mph in speed at 

once. An evaluation27 of an earlier pilot for work zone VSLs found them to be effective. 

• The Texas DOT deployed VSLs in 2014-2015 at three pilot sites for recurring congestion, road 

construction, and weather. A subsequent evaluation28 found them to be effective, given improved 

safety and driver understanding of the systems.  

3.2.3 Merge Systems 
In addition to the MnDOT and MDT experiences presented above, other available guidance and agency 

experiences are documented in the following resources:  

• The American Traffic Safety Services Association (ATSSA) has published Guidance for the Use of 

Dynamic Lane Merging Strategies29. 

• Maryland State Highway Administration has an evaluation30 of a dynamic lane merge deployment. 

• Florida DOT conducted an evaluation31 of a dynamic lane merge deployment,  

3.2.4 Queue Warning Systems 
In addition to the WSDOT, SDDOT, and MnDOT experiences presented above, many resources are 

available, including bid specifications, deployment plans, and case studies, including the following: 

• The Iowa DOT presented on the queue warning systems they use as an IWZ strategy during the 
North/West Passage webinar on April 26, 2017. Additional information can be found in this case 
study32 and on the Traffic Critical Project website33, which includes a system layout34 and 
evaluation reports35 documenting the benefits and lessons learned. 

• The Illinois DOT has a relatively long history with queue warning systems, as documented in this 
case study36, presentation37, and FHWA Smarter Work Zones webinar38. Several Illinois DOT 
Districts have on-call contracts, similar to this example bid-specification39, to deploy queue 
warning systems for shorter-duration work zones, lasting less than two weeks, that may 
experience queues but do not have a project budget large enough to support the IWZ 
deployment.  

• The Michigan DOT has used queue warning systems, as described in this FHWA Smarter Work 

Zones webinar40, and has posted an example of a deployment plan package41 and bid 

specification42.    

• The Texas DOT deployed a successful queue warning system on I-3543, and has posted examples 

of deployment plans, with portable rumble strips44 and without portable rumble strips45, as well 

as a bid specification46.    

3.2.5 Traveler Information Systems 
In addition to the MnDOT, NDDOT, and ITD experiences presented above for presenting traveler 

information, many other agencies have developed similar IWZ technologies, including: 

• Massachusetts DOT deployed a traffic management system47 to assist with dynamic alternate 

routing and reduce congestion, that met the bid specification48.  

• Michigan DOT developed a bid specification for a  work zone travel time system49.  

• Arkansas deployed an automated work zone information system50 using highway advisory radio 

(HAR).  

• Caltrans51 has deployed automated traveler information systems in work zones. 

http://www.udot.utah.gov/main/uconowner.gf?n=4180006415394582
https://static.tti.tamu.edu/tti.tamu.edu/documents/TTI-2015-10.pdf
https://www.workzonesafety.org/training-resources/fhwa_wz_grant/atssa_dynamic_lane_merging/
https://www.workzonesafety.org/training-resources/fhwa_wz_grant/atssa_dynamic_lane_merging/
http://trrjournalonline.trb.org/doi/abs/10.3141/1948-10
http://www.fdot.gov/research/Completed_Proj/Summary_CN/FDOT_BD548-24_rpt.pdf
https://www.workzonesafety.org/files/documents/SWZ/IA_TA_case_study.pdf
https://www.workzonesafety.org/files/documents/SWZ/IA_TA_case_study.pdf
https://sites.google.com/site/iowatcp/home
https://drive.google.com/file/d/0Bzt5enYIA4xOLURCcXRBUFpidjQ/view
https://sites.google.com/site/iowatcp/reports-documents
https://ops.fhwa.dot.gov/publications/fhwahop14007/chap2.htm
https://ops.fhwa.dot.gov/wz/webinars/itsoverview013014/nemsky/index.htm
https://www.workzonesafety.org/files/documents/SWZ/webinar4_slides.pdf
https://www.workzonesafety.org/files/documents/SWZ/bid_specs_D9-78450-147%20Illinois.pdf
https://www.workzonesafety.org/files/documents/SWZ/webinar4_slides.pdf
https://www.workzonesafety.org/files/documents/SWZ/webinar4_slides.pdf
https://www.workzonesafety.org/files/documents/SWZ/deployment_plan_Michigan.pdf
https://www.workzonesafety.org/files/documents/SWZ/special_provision_12OF800%28A020%29_rev1_Michigan_0.pdf
https://www.workzonesafety.org/files/documents/SWZ/special_provision_12OF800%28A020%29_rev1_Michigan_0.pdf
https://www.workzonesafety.org/publication/innovative-end-of-queue-warning-system-reduces-crashes-up-to-45/
https://www.workzonesafety.org/files/documents/SWZ/deployment_plans_Waco_prs.pdf
https://www.workzonesafety.org/files/documents/SWZ/deployment_plans_Waco.pdf
https://www.workzonesafety.org/files/documents/SWZ/special_specs6079.pdf
https://www.workzonesafety.org/files/documents/SWZ/MA_TA_case_study.pdf
https://www.workzonesafety.org/files/documents/SWZ/Item-856.3.pdf
https://www.workzonesafety.org/files/documents/SWZ/SP_12IT800%28A180%29_02-02-12.pdf
https://www.workzonesafety.org/files/documents/SWZ/addendum_bb0602.pdf
http://trrjournalonline.trb.org/doi/abs/10.3141/1911-08
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3.2.6 Reduced Speed Systems and Automated Enforcement  
In addition to the MDT and ITD experiences presented above, other agencies have deployed technology 

systems for reducing work zone speeds. 

• During the North/West Passage webinar on April 26, 2017, the Iowa DOT noted that portable 
speed feedback trailers and PCMS with radar detection are two strategies in their IWZ program. 

• Automated enforcement52 is an effective strategy for reducing vehicle speeds in work zones.  
Illinois53 and Maryland have mature automated enforcement programs for work zones, and 
Washington State conducted a successful pilot.  However, legislative considerations can be a 
barrier to implementation. 

3.2.7 Entering/Exiting Construction Vehicle Notification Systems 
In addition to the MDT dual-head signal technology system presented above, other states have deployed 

ITS for similar purposes to improve safety in a work zone for entering or exiting construction vehicles.   

• The Iowa DOT presented on a truck entering warning system deployed in Council Bluffs on I-29 as 
an IWZ strategy during the North/West Passage webinar on April 26, 2017.  

3.2.8 Performance Management 
Although not listed in Chapter 2 as a separate section, some North/West Passage agencies have deployed 

sensors in work zones to collect data to monitor performance.  Data collection can alert agencies on when 

modifications are needed to improve mobility, for example, and have a better understanding of work zone 

conditions.   

• Utah DOT has used ITS for monitoring a mobility performance specification54, to determine if the 

contractor was maintaining specified mobility thresholds during the project. 

• Michigan DOT tracks work zone-related delay performance measures55 for projects in the I-94 

corridor in order to make modifications to the work zones, as necessary, to improve mobility to 

an established threshold. The success of early performance measurement efforts using first a 

stopwatch/probe vehicle approach and later screenshots of Google Traffic and state traveler 

information website MiDrive to calculate estimated travel delay helped to justify the purchase of 

better software and Regional Integrated Transportation Information System (RITIS) that is now 

used to generate these measures.  

https://www.workzonesafety.org/files/documents/training/courses_programs/rsa_program/RSP_Guidance_Documents_Download/RSP_AutomatedSpeed_Guidance_Download.pdf
https://www.ideals.illinois.edu/bitstream/handle/2142/45957/FHWA-ICT-10-064.pdf?sequence=2
https://ops.fhwa.dot.gov/publications/fhwahop14007/chap3.htm
https://www.workzonesafety.org/files/documents/SWZ/MI_PC_case_study.pdf
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4.0 SELECT RESOURCES 
Several resources available from the FHWA Work Zone Management Program may help agencies 

interested in general work zone management practices, including: 

• The Transportation Management Plan Effectiveness Framework and Pilot56 and Sample 

Transportation Management Plans and Templates57 may be used to help agencies identify and 

meaningfully document mitigation strategies that best suit the anticipated needs of their projects. 

• The Guide to Project Coordination for Minimizing Work Zone Mobility Impacts58 presents project 

coordination strategies that could be applied by North/West Passage corridor agencies to a single 

project, or among multiple projects within the corridor, network, or region, and possibly across 

agency jurisdictions, to minimize work zone impacts and produce time and cost savings.  

• The Work Zone Management Capability Maturity Framework59 is an interactive tool that can help 

an agency assess the institutional strengths and weaknesses in six key areas, and identifies actions 

to help improve agency practices. 

• Guidance on Using TMCs for Work Zone Management60 provides agencies eight strategies for 

leveraging TMC resources during all phases of the work zone process.  

• In addition to the state-specific resources described in this document, agencies can also find 

higher-level work zone management guidance from FHWA at Developing and Implementing 

Transportation Management Plans for Work Zones61.   

The resources below present information specific to the deployment of IWZs.   

• The FHWA Work Zone ITS Implementation Guide62 follows a six-step systems engineering process 

to assist agencies in the successful deployment of appropriate IWZ technologies in work zones, 

including steps for needs identification, planning and design, procurement, and operations, 

maintenance, and evaluation. This Guide has been successfully used and adapted by multiple 

agencies for deployment of IWZ applications. 

• The Great Lakes Regional Transportation Operations Coalition (GLRTOC) documented practices 

for corridor members to deploy six IWZ applications: VSLs, dynamic merge systems, dynamic 

speed monitoring displays (i.e., speed feedback signs), intrusion alarms (e.g., collision warning, 

obstacle avoidance), incident management reroute, and connected vehicles, regardless of scale.  

GLRTOC also developed a customized summary of the key steps in the FHWA Work Zone ITS 

Implementation Guide to meet their needs.   

• The ENTERPRISE Transportation Pooled Fund Study compiled a Synthesis of IWZ Practices63 that 

provides resources, uses and benefits, and examples of four IWZ applications: VSLs, dynamic 

merge systems, queue warning systems, and alternate routing. 

• Additionally, the IWZ Toolboxes developed by MnDOT and MDT, Massachusetts DOT, and Iowa 

DOT have many publicly available resources that can be readily applied or customized by other 

agencies, including standard layouts, screening criteria, and evaluation reports of benefits and 

lessons learned. 

• The National Work Zone Safety Information Clearinghouse64 houses a wealth of resources, 

including training materials, data, reports, and webinars, as well as all resources developed as a 

part of the FHWA Every Day Counts (EDC-3) Initiative for Smarter Work Zones65. Smarter Work 

https://ops.fhwa.dot.gov/publications/fhwahop16062/index.htm
https://ops.fhwa.dot.gov/wz/resources/final_rule/tmp_examples/sample_tmps/tech_report.htm
https://ops.fhwa.dot.gov/wz/resources/final_rule/tmp_examples/sample_tmps/tech_report.htm
https://ops.fhwa.dot.gov/publications/fhwahop16013/index.htm
https://ops.fhwa.dot.gov/tsmoframeworktool/tool/wzm/index.htm
https://ops.fhwa.dot.gov/publications/fhwahop15032/fhwahop15032.pdf
https://ops.fhwa.dot.gov/wz/resources/publications/trans_mgmt_plans/index.htm
https://ops.fhwa.dot.gov/wz/resources/publications/trans_mgmt_plans/index.htm
https://ops.fhwa.dot.gov/publications/fhwahop14008/
http://www.enterprise.prog.org/Projects/2010_Present/iwz/ENT_SynthesisofIWZPractices_FINALReport_June2014.pdf
https://www.workzonesafety.org/
https://www.workzonesafety.org/swz/
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Zones Technology Application resources include case studies, fact sheets, webinars, deployment 

plans, and bid specifications. 

• The FHWA Work Zone Management Program website includes a page for ITS & Technology66 that 

provides a number of resources, case studies, and assessments.  

 

5.0 KEY TAKEAWAYS 
This project presented an opportunity for the North/West Passage members to exchange information on 

work zone management practices on I-90 and I-94 including IWZ applications, summarizing agency IWZ 

experiences to date and plans in the future for deploying IWZ strategies.  Some of the key takeaways from 

this effort include: 

• IWZ strategies are distinct from other, traditional technology applications in that they are 

dynamic, requiring the collection and use of real-time data. That is, while a portable message sign 

displaying only “ROAD WORK AHEAD” does not constitute an IWZ, but a message displaying the 

distance to a stopped queue or real-time travel times on that same sign are two IWZ strategies.  

• The context and needs of a planned work zone are important in that there may be more than one 

approach to address an expected need and an IWZ strategy may not be the best solution to 

mitigate the issue. IWZ strategies can vary significantly in scale and approach, and need not be 

overly complex. IWZ strategies should be intentionally applied as warranted by the issues 

expected in a work zone.  

• Few, if any, ITS technology applications or IWZ practices have been implemented in NWP states 

on I-90 or I-94 since the nature of the rural, low-volume freeways in their states does not make 

the deployment of such systems necessary or cost effective for the limited mobility or safety 

issues. 

• North/West Passage members are interested in trying new technologies and strategies, 

particularly if they can be shown to be cost effective. 

• A variety of IWZ strategies have been successfully deployed by many agencies, including many on 

rural corridors.   

• The demonstrated benefits of IWZ strategies have set the foundation for the creation of some 

work zone programs, such as those by Illinois DOT or Iowa DOT, that may include support 

contracts or on-call ITS vendors to facilitate the deployment of ITS in work zones, when needed.  

• Data collected for operations of IWZ strategies can also be used for performance management 

purposes. 

• Many high-quality resources have been developed to facilitate the successful deployment of IWZ, 

including the FHWA Work Zone ITS Implementation Guide and IWZ toolboxes with system 

descriptions and typical layouts from MnDOT and Iowa DOT. 

  

https://ops.fhwa.dot.gov/wz/its/index.htm
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