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1. Overview of Michigan DOT Winter Maintenance 

Operations 

This section provides an overview of this Case Study report detailing how the Michigan Department of 

Transportation (MDOT) has implemented Automated Vehicle Locator (AVL) / Global Positioning Systems 

(GPS) technologies on its winter maintenance vehicles for use in monitoring the operations of snow plow 

vehicles.  

1.1 Case Study Background 

This research project is being funded through the Clear Roads pooled fund program to develop Case 

Study Reports documenting how multiple State DOTs have implemented AVL/GPS technologies to 

support their winter maintenance programs.  While the main function of the system is to provide 

automated vehicle location tracking for dispatchers and maintenance supervisors, AVL/GPS systems can 

also provide valuable information on vehicle diagnostics to maintenance supervisors.  Furthermore, 

AVL/GPS systems can be integrated with existing vehicle components used for snow plow operations, 

such as spreader controllers and plow blades to provide reports to maintenance supervisors on plow 

usage and material applied by snow plow operators. 

 

The purpose of the Case Study reports is to help other state DOTs make more informed decisions with 

respect to the implementation of AVL/GPS technology for winter maintenance activities.  The case study 

report is intended to bring to light more nuanced issues related to the use of AVL/GPS technology for 

winter maintenance.  The Case Study report also highlights the types of issues other state DOTs / 

agencies should consider prior to system procurement, provides guidance for successful implementation 

of the technology, and serves as a possible template for agencies to get the best value out of different 

levels their AVL/GPS applications. 

 
In the spring of 2017, a survey was distributed to multiple state DOTs to gather basic, high-level 
information regarding each agency’s level of AVL/GPS implementation, as well as detailed information on 
the planning, processes, steps, and results observed by agencies with their respective systems.  Based 
on the survey responses, agencies were categorized into the following three levels of AVL/GPS 
implementation:   
 

 Tier 1: Basic Location Tracking/Monitoring with or without collection of vehicle diagnostic data 

 Tier 2: Medium implementation with basic location tracking, with limited additional data collection, 

equipment integration, and system reporting features  

 Tier 3: High implementation with added, more complex data collection, integration, and reporting 

features 

 

Upon a review of these survey responses, six agencies representing various tiers of implementation were 

selected to more in-depth interviews and for case studies. The MDOT was categorized into Tier 2 and 

ultimately selected for further in-depth interviews to gather more information on how their AVL/GPS 

system is implemented and utilized.  MDOT’s survey responses are included in Appendix A of this Case 

Study. 

1.2 Agency Characteristics 

MDOT is divided into seven different regions as shown in Figure 1.  MDOT uses both MDOT Direct 

Forces and contract county agencies to perform winter maintenance activities on Interstates and State 

routes.  MDOT winter maintenance personnel operate out of the Region and Transportation Service 



Utilization of AVL/GPS Technology Case Study: Michigan DOT  

2 

Center (TSC) offices and perform snow plowing on Interstates and State routes within each region.  

MDOT contracts individually with many counties in the state as well to perform winter maintenance.  In 

general, MDOT Direct Forces perform snow plow operations on about 30% of the Interstates and State 

routes within the state, while Counties maintain the other 70%, as shown in Figure 2. 

 

On average, MDOT spends roughly $100 million on winter maintenance each season, which represents 

approximately forty percent of its total maintenance budget.1   
 
 

 
 

Figure 1. MDOT Regions2 

 

                                                                                                           
1 Source: https://ops.fhwa.dot.gov/weather/best_practices/casestudies/015.pdf  
2 Source: http://www.michigan.gov/mdot/0,4616,7-151-9623-36042--,00.html  

https://ops.fhwa.dot.gov/weather/best_practices/casestudies/015.pdf
http://www.michigan.gov/mdot/0,4616,7-151-9623-36042--,00.html


Utilization of AVL/GPS Technology Case Study: Michigan DOT  

3 

 
 

 

Figure 2. MDOT and County Partnership 
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1.3 Agency Interviews  

MDOT staff were interviewed on Nov. 30th, 2017 at MDOT offices in and around Lansing, MI.  Table 1 lists 

those individuals that were interviewed for the project. 
 

Table 1. Agency Interview Dates / Times 

Staff Interviewed Date / Time Subjects Discussed 

Melissa Longworth, Michigan DOT 

Ben Hodges, MDOT Maintenance Supervisor 

Mark Crouch, MDOT Maintenance Coordinator 

Matthew Pratt, MDOT Maintenance Coordinator 

Nov. 30th / 

7:30am 

Hardware installation 
Technology issues and testing 
Operations 
Maintenance 

Melissa Longworth, Michigan DOT  
Matthew Pratt, MDOT Maintenance Coordinator 
Greg Perry, MDOT Operations Engineer 
Tim Croze, MDOT Manager of Maintenance 

Services 

Justin Droste, MDOT Asset Management 

Engineer 

Sean Mulligan, Parsons Software Support 

 

  

Nov. 30th / 

10:00am  

Implementation and Integration 
Decisions 
Hardware and Software Selection 
Data Collection, Utilization and 
Management 
Communications 
Implementation Issues 
Operations Issues 
Procurement 
Costs and Benefits 
Recommendations and Lessons 
Learned 

 

 

2. Degree of AVL/GPS Implementation 

2.1 AVL/GPS Project Background 

MDOT executive management expressed a desire to investigate AVL/GPS systems in early 2013 and 
requested operations and maintenance staff to review available system options.  MDOT surveyed other 
states through the Clear Roads program and also through the Maintenance Decision Support System 
(MDSS) Pooled Fund studies on lessons learned in the overall process.   
 
One of the lessons gathered by MDOT was related to the challenges of managing separate contracts for 
both an AVL/GPS system and an MDSS provider, in addition to other contracts for cellular equipment, 
could create issues with the coordination required between multiple contractors for implementation and 
integration.  From this research, MDOT determined to proceed with the procurement of a single contractor 
that would be responsible and accountable for the management of both the AVL/GPS system and the 
MDSS system implementation and operations. 

2.2 Size of AVL/GPS Implementation 

MDOT has procured and installed AVL/GPS equipment on all of its snow plow trucks (approximately 340) 

throughout the state.   As noted previously, MDOT also contracts with Counties throughout the State to 

perform winter maintenance on Interstates and State routes.  The procurement was for MDOT owned 

snow plow vehicles only and didn’t include any County-owned snow plows.  

 

MDOT has also integrated the AVL/GPS system hardware on its snow plows with the following on-board 

winter maintenance equipment:  
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 DICKEY-john ControlPoint spreader controllers  

 RoadWatch pavement temperature sensors 

 Wing plow position sensors 

 Tow plow position sensors, 

 Gate sensors, 

 Hydraulic meter sensors, and  

 Front-facing Logitech vehicle dash-cams.   

 

The AVL hardware is also connected to the existing vehicle on-board diagnostics port (OBD-II port) for 

reading vehicle diagnostic codes. 

2.3 AVL/GPS Vendor Solution 

MDOT selected Parsons as the vendor that was responsible for providing the AVL/GPS hardware and 

software, as well as for the management of the system’s integration with the MDSS software provided by 

Iteris.  Parsons subcontracted with Iteris for MDSS services, Verizon for communication services, and 

partnered with DICKEY-john for spreader controller integration. 

 

3. Level of System Integration 

3.1 Vehicle Hardware 

The vehicle hardware component of the MDOT AVL/GPS is the Parsons MDC-004 hardware which 

includes a touch screen and hardware as pictured in Figures 3 and 4.  The hardware or the “black box” 

contains the cellular modem, power supply, and computer processor to collect and process data from all 

other vehicle equipment, such as spreader controllers and plow position sensors.  This hardware is 

generally installed behind the driver seat or the passenger seat of the vehicle and attached to the vehicle 

in an upright position to allow for access to the cabling leading to the hardware.  Figure 5 illustrates some 

of the views on the touch screen that are available to drivers within the cab of the vehicle. 

 

  

  
 

Figure 3. Mobile Data Computer (MDC) and AVL Hardware (above) and Back View of MDC, 

Antennae and Cable (below) 
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Figure 4. Location of Parsons AVL Hardware in MDOT Snow Plow 

 

 

  
 Review Screen    Weather Radar View 

 

Figure 5. Touch Screen of the AVL System 

 

As noted previously, the AVL hardware was integrated with the following equipment for data reporting:  

 

 DICKEY-john ControlPoint spreader controllers  

 RoadWatch pavement temperature sensors 

 Wing plow position sensors 

 Tow plow position sensors, 

 Gate sensors, 

 Hydraulic meter sensors, 

 OBD-II port, and  

 Front-facing Logitech vehicle dash-cams.   

 

MDC – Located 

Behind Passenger 

Seat 

Touch screen interface 

of MDC-004 
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Figure 6. DICKEY-john Spreader Controller Screen in MDOT Snow Plow Vehicle 

 

The RoadWatch pavement temperature sensors are mounted on the exterior of the vehicle with wires tied 

to side view mirror.  Cabling is run through the vehicle and into the vehicle where it connects with the AVL 

hardware.   

 

   
 

Figure 7. RoadWatch Pavement Temperature Sensors on MDOT Snow Plow Vehicle 

 

Images of an MDOT wing plow and tow plow are provided in the Figure 8. A mercury sensor indicates the 

position of the plow, whether up or down, and the sensor is then wired into the AVL hardware.  MDOT 

snow plows also feature under-belly plow blades for snow clearance.  Given the effectiveness of these 

plow blades, MDOT snow plow vehicles do not have any front-mounted plows like many other agencies. 

 

DICKEY-john 

ControlPoint 

Spreader 

Controller Screen 
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Figure 8. Wing Plow and Under-Belly Plow (above) and Belly Sensor and Tow Plow Sensor (below) 

 

MDOT staff noted that vehicle camera images are taken once a minute and those pictures then appear 

within the AVL / MDSS software interfaces for review by MDOT maintenance supervisors.  The cameras 

are manufactured by Logitech and are provided by Parsons for installation by MDOT vehicle staff.  The 

dash-cams are also wired into the AVL hardware for sending images taken once a minute. 

 

Belly Sensor 
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Figure 9. MDOT In-Vehicle Camera Image of Snow Plow Operations 

 

3.2 System Software and Interface 

MDOT utilizes two separate software packages that are described further within this section: one for the 

AVL/GPS system provided by Parsons, and a separate software interface for the MDSS functionality 

provided by Iteris.   

3.2.1 AVL/GPS System Software  

The AVL software package presents a map-based interface that allows MDOT staff to view the locations 
of snow plow vehicles in the field, which can be filtered in multiple ways (i.e. by region, by county, etc.…).  
The interface allows for selecting specific vehicles on the map and viewing information about that specific 
vehicle.   
 
MDOT staff noted that the map-based interface is not as user-friendly as other Windows-based 
interfaces, and requires training on how to navigate through various features.  Snow plow locations are 
also shared with the public-facing MiDrive traffic information website that presents traffic and roadway 
information with the general public.  It was noted that there is a small lag of about three to five minutes of 
when vehicle locations are reported. 

 

The AVL software can run automated reports that can assist maintenance staff to identify when issues 

may be occurring with AVL hardware.  The reports can be custom-developed to provide alerts on items of 

interest for maintenance staff, which can assist in preventative maintenance of the vehicles.  Through the 

software, MDOT staff can use a filter to view snow plow vehicles at specific garages and then view the 

date and time stamps of specific data elements.  The absence of any data in the software reported from a 

vehicle is often a quick way to identify when antennae may not be functioning or when AVL hardware may 

be malfunctioning.  MDOT maintenance staff can then review that specific vehicle and perform the 

needed repairs, or request assistance from the AVL vendor as needed if replacement parts are required.  
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Figure 10. Parsons AVL System Interface Graphic 

 

 
 

Figure 11. MDOT MiDrive Public Website with AVL Vehicle Locations Shown (Circled) 

 

The most frequently used reports by MDOT staff include reports for blade usage, material usage, and 

speed compliance.  The speed compliance report is an example of a custom-developed report for MDOT 

that can indicate the speeds of snow plows as they apply material.  A recent MDOT study has found that 

25 MPH is the ideal speed to ensure that salt remains on the road and does not scatter outside of the 

travel lanes.  Reports on snow plow drivers can be generated for instances where speeds are detected in 

excess of 25 MPH.  The reports can be used to discuss best practices with the drivers about maintaining 

travel speeds in the desired 25 MPH range. 

 



Utilization of AVL/GPS Technology Case Study: Michigan DOT  

11 

The structure of this speed compliance report, and other reports within the AVL system, were requested 
by MDOT to be provided by the AVL vendor (Parsons) for future analyses by MDOT staff.  These reports 
also help ensure the efficiency of snow plow operations.   

3.2.2 MDSS Software  

The MDSS software interface provided by Iteris is used for monitoring weather forecasts and determining 
the most efficient times and locations for roadway treatment.  Multiple types of alerts can be presented on 
upcoming weather, road conditions, and where blowing snow would be predicted, along with maintenance 
alerts that provided treatment recommendations on material to be applied to specific roadways.   
 
MDOT archives its previous treatment for the past 24 hours and can look ahead to the next 24 hours as 
well and see how past roadway treatment may be impacting recommendations, since a comparison of “no 
treatment” is presented alongside the current treatment by MDOT.   It was also noted that the mobile 
application has been more useful to snow plow drivers than the laptop / PC-based version given that 
drivers do have mobile devices for viewing the interface in the field.   
 
MDOT staff noted that the integration of the AVL functionality and vehicle locations within the MDSS 
software package provides MDOT maintenance supervisors and operations staff with the most effective 
tool for responding to winter weather events.  MDOT staff noted that only a handful of states have 
performed the integration given the integration effort involved, but that it has proven to be effective for 
winter maintenance operations.   

 

 

Figure 12. MDSS Screenshot of Weather Forecast 

 

Precipitation 

Forecast by 

Time 
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Figure 13. Iteris MDSS Screenshot 

 

3.3 Vehicle-to-Center Communications  

The AVL hardware is equipped with a cellular modem for the purpose of communicating vehicle location 

and other data gathered in the AVL system to the servers that store data for presentation on the AVL 

software package.  A cellular antenna is also installed on the roof of the vehicle and wired into the AVL 

hardware inside the vehicle. 

 
It was noted by MDOT staff that the cellular service provided covers all the of MDOT maintenance areas.  
In the event of any gaps in cellular coverage, the AVL hardware stores any data that is gathered and then 
forwards the data once is it is back within cellular coverage. 

 

 

4. System Decision Making Processes 

4.1 Level of Management Involved 

The main impetus behind MDOT’s AVL and MDSS implementation was to provide a tool to allow 
maintenance garage supervisors to make more informed decisions on attacking winter storms using real-
time operational data, current and forecasted weather information and scientific models that predicts how 
the forecasted weather would affect road conditions.  MDOT also desired a system that could assist in 
asset tracking and speed compliance reporting.  MDOT executive management expressed a desire to 
investigate AVL/GPS systems in early 2013 and requested operations and maintenance staff to review 
available system options.  The MDOT Division of Operations Field Services leadership was responsible 
for initiating this project.   
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4.2 Factors Considered  

MDOT desired to implement a system that could help measures positive impacts on labor efficiency, 
material usage, fuel consumption, and asset management.  To gain a better understanding of the 
potential benefits of an AVL/GPS system on winter maintenance operations, MDOT surveyed other states 
using the technologies through the Clear Roads program and the Maintenance Decision Support System 
(MDSS) Pooled Fund Study.  MDOT realized that a comprehensive solution that marries AVL technology 
and MDSS services would deliver the desired results for effective management of its fleet and winter 
operations. 
 
One of the lessons gathered by MDOT was related to the challenges of maintaining separate contracts for 
both an AVL/GPS system and an MDSS provider, in addition to other contracts for cellular equipment, 
could create issues with the coordination required between multiple contractors.  Based on this finding 
along with the desired aggressive implementation schedule, MDOT proceeded with the procurement of a 
single contractor that would be responsible and accountable for the management of both the AVL/GPS 
system and the MDSS system operations. 

 

MDOT decided that it was desirable to allow for the selected AVL/GPS system vendor to store all data 

collected by the system, though MDOT would still retain ownership of all the data collected by the system.  

This arrangement would reduce the amount of coordination required with MDOT internal IT staff and also 

help expedite the deployment of the system prior to the 2013-2014 winter maintenance season. 

 

 

5. Data Collection and Management 

5.1 Data Collection 

All AVL system data communicated from MDOT vehicles is stored on a server managed by Parsons as 
the AVL system provider.  AVL system data is reported from vehicles to the central server once every 
minute.  The data is available for review by MDOT staff through the AVL software interface.  Data 
collected by the AVL system include: 
 

 Vehicle location, speed and direction 

 Air and pavement temperatures 

 Plow/blade positions 

 Wing plow and tow plow usage 

 Types of material applied 

 Material application rate and amount used 

 Engine diagnostic data 

 Dash cam images 

 
MDOT chose to have the AVL vendor store the data on an off-site server due to challenges associated 
with MDOT IT security. MDOT still owns the data and can obtain it at any time. All data were warehoused 
since the beginning and were saved for the lift of the contract. Only 12-month data was kept as “active” 
and the remaining data was archived but still accessible. The AVL system data is shared with and can be 
accessed by MDOT Transportation Operations Centers (TOCs) and MDOT ITS Data Use Analysis and 
Processing (DUAP) program. The data is also fed into the MDSS.  The MDSS accesses the AVL data 
directly through Parsons’ server and uses the data along with other weather information to generate 
weather forecasts and treatment recommendations. 
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MDOT also extracts raw data directly from the AVL software interface for separate analyses and internally 

developed reports on statewide and regional performance related to snow plow operations. 

5.2 Data Accuracy  

MDOT staff have gained experience with the use of the AVL/GPS software interface and the MDSS 

software interface since the beginning of the system installation in the 2013-2014 winter season.  In 

general, MDOT was satisfied with the accuracy of the vehicle location tracking feature.  MDOT noted that 

the accuracy of material usage would be closely related to how snow plow drivers use the system in the 

field.   

 

For example, while the MDSS software can present an estimated amount of material applied by snow 

plow drivers, the measure of material applied is drawn from the operation of the spreader controller, 

regardless of whether material is being applied.  Snow plow drivers may allow the vehicle spreader 

controller to operate throughout an entire driver shift to keep the vehicle augur from freezing up in cold 

temperatures, which results in a higher amount of material usage reported through the software.   

 

In other instances, snow plow drivers are required to report the observed weather and pavement 

conditions using the in-vehicle touch screen display as part of the AVL/GPS system.  Drivers’ inputs, 

along with other AVL data, are valuable data that are used by the MDSS to generate treatment 

recommendations.  A lack of reported inputs from snow plow drivers through the AVL system can lead to 

less accurate treatment recommendations provided to drivers through the AVL/GPS system.   

 

Continued training of MDOT snow plow drivers on proper use of the system can lead to increased 

accuracies of the material usage reported, as well as increases in the accuracy of the treatment 

recommendations.   

5.3 Staffing and Resources  

Staffing and resources needed for data collection and management were not an issue with MDOT since 

all data were stored and managed by Parsons and Iteris.  MDOT maintenance supervisors use the 

software interfaces to access the data to assist in winter maintenance as part of their regular tasks.  

MDOT staff continue working with Parsons and Iteris to enhance the software interface features and 

capabilities.  

 

One of the next steps that MDOT envisions with the MDSS software interface is the creation of a Reports 

module that would be able to run the same kind of reports that MDOT runs through the AVL software 

package.   This will reduce the amount of MDOT staff time spent running two separate software packages 

and improve the efficiency of MDOT maintenance supervisors in reviewing past winter weather events.  

MDOT also desires to implement automated reports within the MDSS software package to reduce the 

amount of time spent completing paperwork that snow plow drivers at the end of their respective shifts.   

5.4 System Data Usage 

MDOT staff use the data from the AVL system and the MDSS for monitoring vehicle locations and road 

weather conditions, staffing and resources allocation and planning, material usage tracking, performance 

monitoring and reporting, research, among others.  Measuring the efficiency of salting operations is one 

key measure that MDOT produces statewide by region and by County where AVL system data is installed.  

Figures 14 and 15 show a statewide summary and the Grand Region summary for reference on FY 2017 

direct force salt efficiency data.  The key salt effectiveness measure MDOT has learned through previous 

research is that salt scatters outside the travel lanes as snow plows travel in excess of 25 MPH while 

applying salt to the travel lanes. 



Utilization of AVL/GPS Technology Case Study: Michigan DOT  

15 

 
 

Figure 14. MDOT Salt Efficiency Data Statewide by Region with Direct Forces 

 

 

 
 

Figure 15. Grand Region Salt Efficiency Data and Speed Compliance Data 
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A summary of other ways in which MDOT utilizes the system data is presented below. 

 

 The AVL system is used to track vehicle engine hours to schedule preventive maintenance for winter 

maintenance trucks. 

 MDOT uses the AVL data to identify issues with system malfunctions, such as using missing data to 

investigate if antenna is not working properly or MDC is malfunctioning. 

 The AVL data is used to track snow plow vehicle speed and location. Vehicle location information is 

also shared on the MiDrive website to the public. 

 The AVL data is used to record types of material applied and application rates.  MDOT supervisors 

use the AVL software to generate material usage reports. 

 The AVL data is used for salting speed compliance reporting. 

 The system data is also used for tracking blade usage. 

 MDOT supervisors use the data for operational and resource planning according to the MDSS 

weather forecasts and treatment recommendations.  MDOT supervisors monitor weather events, 

determine the optimal time to call in snow plow drivers, and determine the best course of material 

application. 

 MDOT also uses the data for post-storm reviews.  It allows MDOT to review the effectiveness of 

roadway maintenance activities and identify lessons learned, areas for improvement and best 

practice. 

 Dash cam images are used by supervisors to view the conditions of the roadway or corridors as 

experienced by the snow plow driver. 

 MDOT also uses the data for research. For example, MDOT was able to use the system data to 

conduct a research project to determine which speed was optimal for spreading materials such as 

salt, brine, sand, and other de-icing chemicals. 

 System data are shared with MDOT TOCs.  TOCs use the near real-time operational data from snow 

plows to observe roadway conditions and improve incident response. 

 

Figures 16 and 17 on the following page present a statewide summary for FY 2017 on MDOT County and 

Garage winter material usage, where a FY17 year-to-date (YTD) measure of salt usage is compared 

against a 5-year average of salt usage.  The measures allow readers to compare how MDOT regions are 

performing with respect to each other and to their respective 5-year averages. 

Figures 18 and 19 present a similar type of summary for the MDOT Grand Region for FY 2017.  Figure 19 

presents at a more detailed level as how each County and Garage within the MDOT Grand Region 

performed with respect to their 5-year average. 

Those reports illustrate how MDOT uses data gathered from the AVL / GPS system to monitor and report 

performance measures on material usage and efficiency across multiple regions and counties over time. 
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Figure 16. MDOT Statewide Reports of County and Garage Material Usage 

 

 
 

Figure 17. Detailed Material Usage Reports for MDOT Counties and Garages 
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Figure 18. MDOT Grand Region County and Garage Material Usage 

 

 
 

Figure 19. MDOT Grand Region Detailed Material Usage Reports for MDOT Counties and Garages 
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5.5 Agency Policy and Agreements for Data Sharing 

Snow plow locations reported by the AVL/GPS system are shared with the public-facing MiDrive traffic 

information website that presents traffic and roadway information with the general public.  It was noted 

that there is a small lag of about three to five minutes of when vehicle locations are reported to the 

general public.  MDOT cited public transparency was a key reason for sharing the snow plow locations 

with the public. 

 

MDOT shared the system data with its TOCs for traffic operations and management purposes.  The 

system data was not shared with other agencies outside of MDOT.  However, MDOT has provided MDSS 

access and training to their contract Counties as a partnering effort.  Counties can use the MDSS web 

interface to obtain location specific weather information and can see MDOT trucks and routes information 

that may border their maintenance areas.  Some counties expressed interest in adding MDSS 

maintenance forecast routes in County maintained areas.  MDOT is current exploring the possibility of this 

expansion. 

 

 

6. System Implementation Process 

6.1 Implementation Steps  

Through initial research and survey of other AVL and MDSS users, MDOT noted many agencies 

administered separate contracts for AVL implementation and MDSS services.  In some cases, agencies 

also managed separate contracts for cellular communications and data storage and management.  

Administering multiple contracts and vendors requires more agency staff time and takes away staff 

attention in efficiently managing the overall project. As such, MDOT management determined that the 

best approach to procure the system is to use a single all-encompassing contract. 

 

MDOT released an RFP in spring of 2013 and requested a single point of contact from a Contractor that 

would be responsible for implementing an AVL system, the MDSS services, communications, data 

storage and management and system integration, as a means of ensuring accountability in delivering a 

fully integrated system by the selected Contractor.   

 

The RFP included: 

 

 AVL equipment and services for MDOT winter maintenance trucks 

 AVL equipment for MDOT’s light fleet 

 Communication services 

 Data storage and management 

 Statewide MDSS services 

 Training to MDOT staff 

 
MDOT expressed its desire for the integration of the AVL system with other equipment and technology on 
the winter maintenance vehicles from the beginning of the contract start date and allowed the Contractor 
to determine the most optimal plan for delivering the integration for MDOT winter maintenance operations.  
Through frequent meetings and communication with the Contractor and its project team, MDOT achieved 
the desired outcome of implementing the system prior to the 2013-2014 winter season. 
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MDOT staff performed the installation of AVL/GPS hardware on as many MDOT vehicles prior to the 

2013-2014 winter season as possible.  Training was provided from the vendor on installation procedures 

to be followed by MDOT vehicle mechanics. 

 
Training on the system functions and operations was provided by Parsons during initial system 
installation. Continued training sessions, both formal and informal, were provided annually. The MDSS 
vendor also provided in-person training to MDOT staff on the use of the MDSS system interface. 

6.2 Procurement Methods and Process 

Prior to issuing an RFP for the project, MDOT consulted with other state DOTs through the Clear Roads 

pooled fund group to survey other states and discuss best practices for the implementation of this project.  

AVL/GPS and MDSS system requirements were gathered from other states that had recently gone 

through a procurement process for similar systems.  MDOT reviewed the AVL/GPS and MDSS system 

requirements from other agencies prior to developing MDOT’s requirements in the RFP package. 

 
The RFP was competitively bid utilizing the MDOT best value procurement process.  Proposals were 
reviewed by a Joint Evaluation Committee (JEC), and ratings were given based on requirements outlined 
in the RFP.  The final award determination was based on a formula that included the committee’s ratings 
on the technical portion of the proposal as well as the pricing. 
 
The best value selection method helped MDOT select a vendor that could meet the overall technical 
requirements of the project based on past project experience, as well as provide the project management 
services to work to meet the proposed aggressive schedule of the project.   

6.3 Procurement Documents 

The AVL/GPS system requirements from MDOT’s RFP package are included in Appendix B, and the 

MDSS system requirements can be found in Appendix C. 

 

7. System Benefits and Costs 

7.1 Implementation Costs 

A summary of the AVL equipment costs provided to MDOT in 2013 are provided in Table 2.  Unit costs 

presented in the table pertain only to MDOT Winter Maintenance Trucks (WMTs).  The WMT AVL package 

provided by the contractor included the AVL hardware in addition to other sensors and equipment 

installed on the vehicles.   

 

Given that MDOT was requesting a single contractor to be accountable for the combination of AVL/GPS 

system integration with the MDSS software package, MDOT also requested project management costs in 

addition to installation, website training, and other vendor services.  The total cost of the services over the 

span of the three year life span of the contract entered into by MDOT in 2013 is presented in Table 2.  A 

separate cost estimate was also provided for non-WMT vehicles, which represented other MDOT-owned 

vehicles.  Those costs are not included in Table 2.  
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Table 2. Hardware, Installation, and Training Costs of MDOT AVL/GPS System 

Items Quantity Unit Cost Total Cost 

Hardware    

WMT AVL Package Including:  

AVL Hardware 

Material Flow Meter Solid 

RoadWatch Temperature Sensor 

Gate Sensor 

Hydraulic Meter Sensor 

Plow Blade Sensor 

338 

vehicles 
$4250.49 $1,436,666.84 

Installation, Training and Vendor Services 

Project Management 

3 year contract items bid by 

Contractor 

$341,833.32 

Installation / Equipment Maintenance  $55,900 

Annual Website Usage Training $19,105.86 

Annual Technical Support $178,616 

Annual Data Storage $249,429.99 

Annual AVL Website Management $79,373.00 

Sum of WMT AVL Hardware, Installation, and Training $2,360,925.01 

 

7.2 Costs for operations and maintenance 

The monthly cellular service costs for the various vehicle types are presented in Table 3.  Note that the 

prices in Table 3 were requested for the three year life span of the project.  For each year of the contract, 

MDOT requested monthly cellular service costs for 6 months of high data consumption during the winter 

period, and another 6 months of low data consumption during the summer period.  

 

 

Table 3. Monthly Service Charges for First Year of System Operations 

Items Quantity Unit Cost Total Cost 

Service Charges    

High Data Consumption  

6-Month Period 

338 WMT trucks *  

6 months *  

3 years 

$49.50 / month 
$301,158.00 / 

3 years total 

Low Data Consumption  

6-Month Period 

338 WMT trucks *  

6 months *  

3 years 

$22.00 / month 
$133,848.00 / 

3 years total 

Sum of Monthly Service Charges for Three Year Contract $435,006.00 

 

7.3 Benefits 

MDOT noted that prior to the implementation of the AVL/GPS and MDSS systems, their approach to 
winter maintenance was completely reactive.  Once a winter storm would arrive, maintenance crews 
would be sent out to and snow plow operators would apply roadway chemicals at their discretion on 
where and when it should be applied. 
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Since the system installation, MDOT’s approach to winter maintenance is much more proactive, and snow 

plow operators are now spreading a correct amount of de-icing material at the correct time making the 

agency much more efficient and effective.  By combining current fleet operations measured through the 

AVL/GPS system with an improved knowledge of future weather and roadway conditions from the MDSS 

system, maintenance crews are better targeting employee efforts, reducing material application, and 

decreasing equipment usage. Additionally, MDOT has been more proactive to changing weather to get 

ahead of snow covered or icy conditions to provide the traveling public with a safer, better level of service.  
 
 

8. System Issues and Challenges 

8.1 Institutional Issues 

MDOT staff noted that the AVL/GPS system and MDSS implementation had overall support from MDOT 
executive management, and the arrangement of one Contractor being accountable for the entire project 
expedited the overall procurement and installation of the system.  
 
However, due to the aggressive schedule desired for system installation, a desired level of outreach to 
users of the systems could not be performed.   
 
MDOT noted that the goal of having all WMT AVL hardware units ordered, installed and reporting data by 
January 2014 was not met.  The timing of AVL hardware installations coincided with the start of the fall 
and winter season, when MDOT vehicle mechanics were pressured by the daily task of keeping the 
WMTs on the road.  As a result, the AVL equipment installations became a lower priority to MDOT 
mechanics once winter started, and keeping the WMTs operational during the continuous storm events of 
the 2013-2014 proved to be a challenge. 

8.2 Technology Issues 

MDOT did not experience many technical issues with the technology.  MDOT staff noted one issue was 

the MDC would not start under low voltage.  The MDC would turn on briefly but then shut off and would 

not turn on again.  MDOT suspected the issue could be due to wiring and has been working with Parsons 

to identify the causes and solutions.  MDOT noted specifying power supply requirements in the RFP 

would likely alleviate the issue. 

MDOT WMTs were equipped with DICKEY-john spreader controllers.  The integration of the spreader 

controllers with the AVL system was Parsons’ responsibility as defined in the contract.  DICKEY-john was 

a subcontractor to Parsons for the project.  As such, the two vendors worked together to resolve any 

integration issues.  

8.3 Procurement and Implementation Issues 

8.3.1 Procurement Issues 

MDOT staff noted that the arrangement of one Contractor being accountable for the entire project 
expedited the overall procurement and installation of the system.  Selecting the right vendor partner is 
crucial, and a “Best Value” selection helped MDOT select a vendor that could work to meet the 
aggressive proposed implementation schedule and overall technical requirements of the project. 
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8.3.2 Implementation Issues 

MDOT desired to have the AVL system installed prior to the start of the 2013-2014 winter season.  The 
contract with Parsons for the AVL system installation was executed in late September 2013, at the 
beginning of the fall season when MDOT vehicle mechanics were preparing MDOT snow plows for the 
coming winter season.  As noted earlier, Parsons provided training and MDOT mechanics handled the 
AVL equipment installations on all MDOT WMTs.  The aggressive schedule desired by MDOT could not 
be met, as MDOT vehicle mechanics were pressured by the daily task of keeping the WMTs on the road.  
As a result, the AVL equipment installations became a lower priority to MDOT mechanics once winter 
started, and keeping the WMTs operational during the continuous storm events of the 2013-2014 proved 
to be a challenge. 
 

MDOT indicated that having agency mechanics install the vendor- supplied equipment creates an 

atmosphere of ownership in the system among many of the mechanics.  It also gave them firsthand 

knowledge of how the equipment was installed and how it functions and interacts with other vehicle 

equipment.  This proved useful for future equipment maintenance and replacement. 

MDOT also encountered a few installation issues.  The AVL hardware (MDC) on the vehicle was initially 

mounted in the center console area where it was susceptible to damage from liquid spills due to its 

proximity to cup holders.  MDOT relocated the MDC behind passenger seat to resolve the issue.  The 

MDC was initially installed with cable connector panel facing down and near the floor, as shown in Figure 

20.  MDOT quickly realized that it was challenge to access the cable connections with such installation.  

Subsequently the MDC installation was adjusted to have the connector panel facing sideway to allow 

easy access. 

    

Figure 20.  AVL Hardware Installation: Connector Panel Facing Down (right) and Connector Panel 

Facing Sideway (left) 

 

Another installation related issue was the wiring for the cellular / GPS antennae.  Initially MDOT 

mechanics didn’t want to drill an additional hole through the vehicle roof.  As such, mechanics run the 

antenna cables through an existing hole for one of the side markers on the roof as illustrated in Figure 21.  

MDOT found out that the cables were susceptible to damage due to such installations.  Subsequently 

mechanics took corrected actions by drilling a hole through the vehicle roof and re-routed the cables. 
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Figure 21. Improper Installation of Cellular/GPS Antenna Cables 

 

MDOT also noted that different types of trucks and ages of trucks may require different cabling, 

connectors, equipment mounting locations, etc. for installation.  The variations in installation could not be 

captured fully in the training for mechanics.  Mechanics needed to be savvy and flexible to ensure needed 

parts were ordered. 

Some snow plow drivers expressed a dislike of the additional monitor in the trucks, which they felt was 

too much to monitor given the high amount of other equipment already in the truck.  Some drivers also felt 

that they could use their smartphones to achieve some of the same functionality, namely the weather 

radar images and weather tracking.   

Some drivers also reported the brightness and color contrast of the monitors, especially in low light 

conditions.  MDOT expressed the desire to have an automatic dimming feature for monitors going forward 

to ease the strain on drivers. 

8.4 Operations and Maintenance Issues 

MDOT staff noted that the process of equipment installation and training of staff on equipment installation 

was condensed into a short amount of time in order to get system operational prior to the 2013-2014 

winter weather season.  Additional time to train vehicle mechanics on equipment installation and garage 

supervisors on how to use the software would likely have reduced the number of issues that were 

encountered. 

 

MDOT noted one issue related to the system operations.  Battery draw was a concern as there were 

many devices drawing power from the same battery.  MDOT installed a battery shut off switch to resolve 

the concern. 

 

No maintenance issues were experienced by MDOT.  On rare occasions when the AVL hardware or 

components failed, defected items were repaired or replaced under warranty. 
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9. Lessons Learned 

The following lessons learned are offered based on the MDOT case study. 

 Leveraging other agencies’ experience in RFP and requirements development, procurement, 

installation and operations is extremely valuable. 

 Specifications of the system in the RFP should not be too specific to limit agency’s options and 

flexibility. 

 Using an all-encompassing contract to hire one single vendor to be responsible for delivering a 

desired solution reduces agency staff resources required and helps integration of multiple systems; 

although this approach might increase the overall project cost. 

 Support from executive management made procurement and roll-out quicker. 

 Outreach to users, especially prior to installation, helped reduce resistance and promote buy-in. 

 An aggressive installation schedule may hinder agency’s ability and opportunity to perform desired 

level of user outreach. 

 Adequate training is key to buy-in and successful operation.  Having tech-savvy staff performing 

outreach, conveying key messages and supporting installation and operations helps alleviate 

concerns and promote buy-in. 

 Different types of trucks and ages of trucks may require different cabling, connectors, mounting 

locations, etc. for installation. 

 Ease for access and maintenance should be considered when selecting the mounting location for the 

AVL hardware.  In addition, the AVL hardware should be located to minimize potential damage due to 

liquid, tools or other equipment. 

 Battery draw can be a concern as there were many devices drawing power from the same battery. 

Installation of a battery shut off switch could be a solution.  Understanding of the power requirements 

and consumption of individual devices helps better identify the problems and allows agencies to 

define and include specifications for power supply and consumption in RFPs. 

 Timing of the AVL system installation should be arranged to avoid conflicting with winter seasons 

when the availability of winter maintenance vehicles may be limited. 
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Appendix A Survey Response 
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Appendix B MDOT AVL/GPS System Requirements 
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Appendix C MDOT MDSS Requirements 
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