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Introduction 
 
Welcome to the first Minnesota Statewide Highway Systems Operation Plan (HSOP). This plan 
has been prepared by the Minnesota Department of Transportation (Mn/DOT) to support the 
Department’s Strategic Directions and Transportation Polices and to provide a framework for 
managing key maintenance activities throughout Minnesota.  This operations plan is a significant 
first step to assessing the challenges of preserving and maintaining the State’s transportation 
infrastructure at a time when the competition for resources is intense and the need for services is 
increasing in parallel with population and economic growth.   
 
This planning effort is intended to complement Mn/DOT’s Statewide Transportation Plan from a 
maintenance-operations perspective.  It is also intended to compliment other strategic planning 
efforts such as the Mn/DOT District Plans which focus more on capital infrastructure needs.  
Mn/DOT has six main objectives for this Highway Systems Operation Plan:  
 
1. Document major trends and key factors that directly affect and/or influence maintenance 

operations work activities. 
 
2. Identify linkages between maintenance operations activities and Minnesota’s Statewide 

Transportation Plan and District 20-year Plans. 
 
3. Identify performance measures in the operations maintenance area, and gather supporting 

data for tracking Mn/DOT’s progress toward achieving the performance measures. 
 
4. Based on identified trends and present performance levels, identify funding gaps and/or 

changes in maintenance operations activities to meet performance measures.   
 
5. Based on different levels of investment, identify, if possible, level of service changes 

and/or priorities for various maintenance operations work activities.   
 
6. Provide guidance and strategies to Mn/DOT Districts and Offices for implementation of 

the plan. 
 
Plan Development Process 
 
The HSOP plan was developed in a year long 
process that included a significant amount of 
participation from Mn/DOT’s District 
Operations Staff, Office of Investment 
Management (OIM), and specialized groups 
such as bridge, pavement management, 
pavement marking, fleet management, building 
management, Metro Electrical Services Unit 
and the Regional Traffic Management Center.   
The plan development was led by a Project 
Management Team.  Six committees were 

 
Source: Mn/DOT Office of Maintenance 

  
Page 1 

 



formed to investigate and develop maintenance performance measures, service levels, best 
management practices, benchmarks and/or performance standards for areas listed below. 
 
1. Safety 
2. Mobility 
3. Snow and Ice 
4. Bridge Maintenance 
5. Supporting Infrastructure 
6. Pavement Maintenance 
 
Individual committees met numerous times to review and discuss information.  Information was 
funneled through a consultant who was responsible for reviewing, organizing and writing the 
plan.  The overall process, findings and recommendations were reviewed and approved by the 
study’s Steering Committee and the Commissioner of Transportation. 
 
Major Trends and Influencing Factors 
 
Maintenance activities are influenced by numerous factors, from costs of raw materials, fuel, 
traffic levels to weather, regulatory and customer expectations.  Key trends and factors that 
influence maintenance activities were categorized into four main areas.  A brief summary of 
these trends is described below: 
 
System Usage Trends: Due to demographic 
and economic trends, the use of Minnesota’s 
transportation system is increasing – this has 
resulted in greater maintenance needs and 
also changes in the way maintenance work 
activities are planned, designed and 
accomplished.   
 
System Growth Trends: Minnesota’s 
transportation system is increasing:  more 
travel lanes, bridges, interchanges, signals, 
signs and street lights are constructed or 
placed – this requires additional resources to 
maintain them.   
 
Economic Trends: Costs of labor, equipmen
resources have been decreasing in terms of real p
 
Customer/User Trends: Users of the system h
and efficient transportation facilities, and promp
emphasis on minimizing impacts of work activ
measures and targets, to ensure resources a
environment. 
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These performance measure categories are tied to Mn/DOT’s Strategic Directions and Statewide 
Transportation Plan policies (Table 1).  The table shows that the relationship between the two 
plans is direct.  It should be noted that HSOP Category III – User Mobility/Travel Reliability, 
and HSOP Category IV – Snow and Ice Management are tied together, because snow and ice
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V. Safety 

IV. Snow and Ice Management  

III. User Mobility and Travel Time 
Reliability 

II. Supporting Infrastructure Management 

Performance Categories 
 
Five performance categories have been identified for the HSOP based on user expectations and 
policy direction.  These performance measure categories are: 
 
I. Infrastructure Maintenance and Preservation 

Maintaining striping and signing is important to user safety throughout the transportation 
system, and guardrail and barrier repair protects motorists should their vehicle leave the 
roadway in a hazardous location.    

Mn/DOT market research has shown that snow and ice is one of the highest priority 
services.  Minnesota receives significant snow, freezing rain, and ice during a seven-
month period between October and April each year. This activity involves the work 
associated with clearing snow and ice on over 12,000 miles of state highways throughout 
Minnesota. 

Activities in this area focus on maintaining user mobility and travel reliability on the 
Twin Cities’ 320-mile Metropolitan Urban Freeway System (MUFS).  User mobility and 
travel reliability is enhanced by managing peak freeway traffic flows, responding to and 
clearing incidents quickly, and by minimizing lane closures or other capacity restrictions.  
In addition, this area also includes management and operations of 630 signalized 
intersections within the Twin Cities Metropolitan Area. 

This area focuses on maintenance of 
infrastructure and equipment that is 
needed to support other core Mn/DOT 
work activities.  For example, equipment 
and buildings need to be maintained and 
repaired so that they can serve their 
intended function.  Also, electronic 
communications services are needed to 
conduct daily operations for many state 
agencies.      

This area covers many of the typical maintenance activities including maintenance of 
bridges, pavements, signals, and lighting. 

 
 

Source: Mn/DOT Office of Maintenance 
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Table 1 
Linkage between HSOP Performance Categories and Measures and Statewide Transportation Plan Policies 

 Statewide Plan Policies HSOP Performance Categories and Measures  

I. Infrastructure Maintenance and Preservation  
1. Preventive Bridge Maintenance 
2.  Pavement Preventive Maintenance 
3. Pavement Patching 
4. Signal and Lighting Maintenance Policy 1 

Preserve Essential Elements of Existing 
Transportation Systems 

II. Supporting Infrastructure Management 
1. Building Maintenance 
2. Building Functional Adequacy 
3. Fleet Management Life-Cycle/Utilization 
4. Electronic Communications Coverage 
5. Electronic Communications Management 
6. IT Infrastructure Preservation 
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Policy 3 
Effectively Manage the Operation of Existing 
Transportation Systems to Provide Maximum 

Service to Customers 

III. User Mobility and Travel Time Reliability 
1. Regional Transportation Management Center - Coverage
2.         Incident Removal 
3. Planned Lane closures 
4. Unplanned Lane Closures 
5. Signal Performance on Arterials 

IV. Snow and Ice Management 
1. Time to Bare Pavement by Road Type 
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Policy 7 
Increase the Safety and Security of 

Transportation Systems and their Users 

V. Safety 
1. Striping  
2. Signing 
3. Guardrail  

 



management affects user mobility and reliability of travel.  Similarly, there is a connection 
between HSOP Category V – Safety and most of the other performance measure categories.  For 
example, snow and ice removal affects safety just as well as pavement maintenance and signal 
operations affect safety. 
 
Maintenance Performance Measures 
 
Performance measures were developed for the five maintenance performance areas.  These 
measures, performance targets, and information concerning performance gaps are provided in 
Table 2.  As part of developing these measures and targets, benefit-cost, industry standards 
and/or benchmarks were utilized where possible.  As a result of this review and analysis a 
number of recommendations and implementation strategies were developed. 
 
Recommendations and Strategies 
 
The findings and recommendations focus on the 2006 to 2009 timeframe; however, a number of 
the strategies identified provide direction beyond this timeframe.  The recommendations and 
findings are listed below in no particular order of importance.   
 
1. Manage maintenance work and incidents to minimize impacts to road users.  As 

roadways in the metropolitan areas become more congested, the ability to work in traffic 
during daylight hours will be limited.  As a result, Mn/DOT will modify its current work 
practices and methods to safely conduct work and minimize delays to users.  In addition, it 
will need to improve responses and removal of incidents to minimize delay and improve 
safety (reduce secondary crashes).  These will be accomplished through the following:   

 Shift more maintenance work to night crews (Twin Cities Metropolitan Area) to 
minimize impacts of lane closures during heavy travel times. 

 Increase instrumented system to full Metropolitan Urban Freeway System (MUFS); 
this will provide better response and monitoring of heavily used urban freeway system. 

 Increase FIRST coverage of MUFS to reduce user delays and improve safety. 

 Continue to explore ways to better coordinate work activities of different maintenance 
work groups as well as coordination between maintenance and construction to 
minimize lane closures 

 Continue to conduct non-essential snow and ice removal operations at night or in non-
peak periods to reduce delays to users. 
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2. Manage infrastructure assets for lowest life-cycle cost.  It is critical to maintaining 
important facilities at the lowest cost.  To accomplish this, infrastructure elements need to 
be monitored so that the right treatment is applied at the right time.  In addition, agencies 
and policy-makers need to be able to pro-actively plan for changes in investment needs 
based on historic life-cycle patterns (e.g., freeway building era, large number of bridges 
reaching end of life).  

 Continue to facilitate discussion between maintenance and construction to better 
manage investment allocations to minimize long-term life-cycle costs; better 
document the need to for investment level modifications to address historic 
infrastructure aging patterns (e.g., large number of bridges reaching design life).   

 As funding becomes more complex (mixing of capital and maintenance funds), 
tracking of costs becomes more difficult.  Continue to improve accounting methods 
and practices so that investments can be tracked by asset (e.g., pavement, bridges, 
signals, buildings) as well as activity (e.g., preventive maintenance, striping, signing).     

 Increase preventive maintenance funding across all assets.  Continue to develop and 
monitor performance measures. 

 
3. Continue to strive for improved efficiency and effectiveness in all maintenance areas.  

Mn/DOT’s tools and available resources, as well as the conditions of assets, are constantly 
changing.  As such, managers must periodically adjust maintenance practices and 
management strategies.  To make good decisions, activities must be measured and 
evaluated with respect to the level of resources that are invested and the benefits received 
and/or levels of service that are provided for this investment.  This process must continue 
to look at internal and external benchmarks, national standards, and internal best-
management practices to improve efficiencies and effectiveness throughout the organization. 

 Continue to initiate best management practice (BMP) meetings and peer-group 
reviews to evaluate efficiency of current practices and maintenance activities (e.g., 
snow and ice planning sessions and district comparisons, equipment utilization).  In 
addition, Mn/DOT should find ways to implement the best management practices 
among various groups. 

 Seek and support technology enhancements that can improve effectiveness and 
efficiencies of maintenance activities, as well as better track inventories and condition 
of assets (e.g., sign management, AVL technology, weather systems, electronic time 
sheets and material usage). 

 Document efficiencies and develop a process for capturing and reallocating 
efficiencies gained to highest needs.  Recognize achievements where efficiencies 
have been gained. 
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4. Continually improve reliability and credibility of performance measures.  The 
credibility of the measures is important in managing the asset and communicating the 
needs to the public and policy-makers.  It is imperative that good, reliable measures are 
developed and that data is tracked over time to establish historic patterns.  This data can 
be used to evaluate current practices as well as predict impacts of changing investment 
levels or resources. 

 Continually improve data collection and methodology for performance measures 
(e.g., pavement patching, guardrail, signing, and preventive bridge maintenance).  As 
part of this process, consider independent review and verification of data. 

 Track historic data trends and report measures over time.  Build trend-line data sets.   

 Forecast future performance and budget needs based on historic data.  

 Work to better define “winter severity” index and relationship of index to overall 
snow and ice removal cost.  Track information over time to better compare snow and 
ice cost changes. 

 Compare standards and/or performance targets with applicable national standards 
from other available operations and maintenance plans.   

 Establish periodic audits of HSOP performance measures encompassing both 
performance and financial data. 

 
5. Continually improve knowledge of transportation factors (indicators) that affect 

maintenance activities, costs and performance levels.  Maintenance of the 12,000-mile 
trunk highway system is a very complex business.  There are numerous factors that affect 
the ability to control costs and performance.  Tracking these factors over time will provide 
better knowledge of external impacts on performance levels and costs.   

 Identify and document budgetary shifts and their effects to activity levels and 
performance. Snow storms, tornados, crashes that damage lights or signals, pavement 
blow-ups, wind storms, or the amount of flooding that may cause unusual shifts in 
investments in a particular year.  As these events occur, priorities may have to shift to 
respond to these events.  In addition, as time goes on, public perceptions and 
priorities can change.  Mn/DOT needs to have some flexibility to respond to these 
activities, but should track their impact on other budget areas. 

 Monitor inflationary impacts (cost of materials and equipment) on maintenance 
activities, budgets and performance levels. 

 Track changes in size of the system and number of maintenance activities (e.g., 
number of lane miles, signals, signs, lights, bridges, guardrails, interchanges; events 
or work orders). 
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 Track influences of increasing traffic volumes on maintenance activities, budgets and 
performance levels. 

 Document and monitor impacts of regulatory requirements and/or mandates that 
change maintenance practices, and costs. 

 Track labor component of activities – consider impact of retiming workforce and 
training needs. 

 
6. Continue to develop strategies for improving individual maintenance activity areas.  

As part of the development of the plan, strategies were identified for individual 
performance measures.  The key strategies are summarized below and are described in 
more detail in Table 3: 

 Bridge Preventive Maintenance – Focus bridge preventive maintenance investments 
on activities that provide highest benefit-cost with respect to extending bridge life 
(i.e., joint repairs, flushing, crack sealing, and concrete seals).  Develop better 
consistency for preventive bridge programs statewide and continue to institute sharing 
of best practices and performance between Districts.   

 Pavement Maintenance – Beginning in 2008, pavement strategies and investment 
levels will be data driven and guided by the pavement management system.  

 Traffic Signal and Lighting Maintenance – Begin to track preventive maintenance 
work orders; correct chronic maintenance intersections (remove signal heads to back 
of poles); try and improve restitution recovery percentage. 

 Buildings (Facility) Maintenance – Continue current inspection and prioritization 
process; current building maintenance practices and strategies to ensure that the most 
cost-effective practices are being employed; increase preventive maintenance to 
2.5 percent. 

 Building Functional Adequacy – Look for ways to improve partnering with local 
officials and other state agencies (consider building revolving loan fund). 

 Fleet Management – Continue to institute management strategies and best 
management practices to increase equipment utilization and equipment within 
life-cycle. 

 Electronic Communications – Continue working with other state and local agencies 
to develop a statewide shared digital system at lowest life-cycle costs.  Continue to 
provide clear message of benefits and rationale for conversion from analog to digital 
systems.  Continue to monitor and track performance measures and provide frequent 
updates to agencies. 
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 Information Technology Infrastructure Preservation – Continue to develop 
performance measure and data, track user impacts of server and/or router problems.  
Consider adding switches to measure for next HSOP plan. 

 Freeway Incident Management (Travel Time Reliability) – Evaluate expansion of 
instrumented MUFS system; track benefits of instrumentation; provide more 
information using electronic message boards to motorists; and identify potential 
funding sources to expand the system. 

 Incident Response and Removal – Continue to pursue sponsorships to fund FIRST 
expansion; and track workloads, response times and responses per vehicle or route to 
provide a cost-effective service.  Continue to work with DPS to provide coordinated 
incident response and removal services. 

 Planned Lane Closures – To minimize user impacts, shift more maintenance work to 
night crews (track increasing traffic volumes on MUFS, document limited time 
periods for work using Lane Closure Manual).   

 Unplanned Lane Closures – Track historic pavement blow-up areas, response, times 
to clear blow-ups, weather characteristics, and preparation of equipment, to evaluate 
ability to reduce user delays. Investigate ways to limit future pavement blow-ups or 
other emergency repairs that are necessary. 

 Signal Performance on Arterial Routes – Increase frequency of signal retiming 
studies to three to four years, versus nine years today; document benefit-cost of 
timing studies. 

 Snow and Ice Maintenance – Continue tracking of snow and ice costs; labor, 
equipment, materials versus regain time; correlate costs and regain time with severity 
index; increase efficiency efforts through pre-wetting, anti-icing, equipment 
modifications, and AVL technology. Continue to refine Winter Severity Index 
methodology. 

 Pavement Striping – Continue to track striping costs for both epoxy and latex 
(overall costs per foot as well as component costs for labor, equipment, and 
materials), crew efficiency measures (cost per foot), initial retro reflectivity, and life-
cycle of materials to reduce overall costs and increase efficiency. 

 Signing – Develop an automated sign inventory system to track repair, maintenance, 
and replacement of signs to efficiently manage the system as well as ensure that signs 
are being replaced at the end of their useful life.  Continue to correlate sign 
reflectivity and legibility with sign age as a proxy for sign replacement.  

 Guardrail – Develop inventory of potentially deficient guardrail areas and incorporate 
these areas into ongoing life-cycle replacement programs and/or adjacent projects. 
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7. HSOP Implementation.  While roles and responsibilities for individual performance 
measures have been outlined in the implementation matrix (Table 5-1), overall strategic 
guidance and management are critical to the success of the plan.  The figure below 
illustrates the relationships of Mn/DOT Divisions, Districts and functional areas to the plan. 

 

 
 

 District Operations Division is responsible for HSOP oversight.  Duties include 
assuring that implementation assignments are carried out in a timely fashion, results 
are communicated to decision makers, and processes are put in place to secure and 
focus resources to areas that require them. 

 Expert Offices will supply technical knowledge, data analysis, ongoing performance 
measure support, and data maintenance. 

 Maintenance Business Management Team (MBMT) will act as the link between the 
plan itself and ongoing maintenance and operations activities as well as providing 
operational experience and feedback on current and proposed measures, including 
performance targets, data integrity and analysis, and best practices. 

 Metro District Maintenance Operations will play a similar role to that of the expert 
office but for those measures specific to the Metro District (planned lane closures, 
unplanned lane closures, and signal performance on arterials). 

 Office of Finance will assist in assuring financial consistency in the plan.  The HSOP 
relied on various systems to analyze costs and report financial needs.  Financial 
consistency is essential to the plan’s success. 

 Office of Investment Management will coordinate the HSOP with other planning and 
programming activities, and offer measurement reporting assistance and guidance. 

 Other Functional Groups (PCMG, OMG, TEO, etc.) can review HSOP products, 
supply members to implementation groups, and communicate HSOP priorities and 
principles to their membership.  
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8. Issues to be addressed in future plans or requiring additional investigation.  Listed 
below are a few important maintenance and operations issues confronting Mn/DOT that 
were not fully addressed in this plan.  The impacts of these issues are not entirely known at 
this time, but are likely to require substantial investigation and evaluation.  It is 
recommended that Mn/DOT continue to work on these areas to assess potential impacts of 
these issues.    

 Develop performance measures for maintenance and operations activities not 
included in this initial plan – Mn/DOT conducts many maintenance and operations 
activities.  Not all could be included in this plan.  Listed below are current activities 
identified by Mn/DOT to be pursued in future plans. 

• Bridge Inspection 

• Bridge Repair 

• Shoulder and Edge Drain Maintenance 

• Traffic Information 

• Maintenance Project Work Zone Management 

• Construction Staging 

• Traffic Demand Management 

• Permitting 

• Snow Removal from Park & Ride Lots 

• Work Zone Management (mobility) 

• Work Zone Safety 

• Roadside Clear Zones 

• Roadway Sweeping 

• Edge Drain Cleaning and Repair 

• Noise wall Repair and Maintenance 

• Roadsides – Native Species 

• Clean Fuels 

 Homeland Security (security issues were not thoroughly included in the HSOP 
analysis) – They were identified as part of building/site and other infrastructure 
discussions.  These need to be further explored and separate investments need to be 
allocated towards these needs. 
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 Environmental – There are significant environmental regulatory issues that will 
impact Mn/DOT’s operations.  These regulations will affect storm water management 
(NPDES – Phase III), highway maintenance, and a number of building maintenance 
issues such as water re-use (wash bays).  In addition, new diesel engine requirements 
are expected to add significant costs to diesel trucks in coming years.  These elements 
need to be investigated and evaluated with respect to funding and impacts on 
operations. 

 Roadsides – Historically, roadside maintenance has a limited affect on safety, 
mobility, and preservation of infrastructure assets.  Also, from user perspective, 
roadside maintenance has been a low-priority when compared with safety, mobility, 
and preservation activities.  On the other hand, cleanliness is important to the user as 
it affects the quality of their trip.  The trade-off of providing increased roadside 
maintenance with respect to costs of this activity should be evaluated further during 
the budgeting process. 

 Rest Areas – Rest areas are another component of the transportation system that 
Mn/DOT is responsible for in terms of infrastructure condition as well as operations.  
Building maintenance was covered under measure 3.2.1 “Building Maintenance,” 
however, the replacement or adequacy of these facilities was not addressed.  Future 
HSOP plans should analyze the rest area program to assess the performance levels 
and investment needs to meet customer expectations.  

 Partnerships – Greater efficiency may be realized through continued and expanded 
use of shared facilities and fleet (e.g., Hutchinson Area Transportation facility).  
Mn/DOT should continue to investigate and pursue maintenance and operations 
partnerships with other public agencies, including DNR and DPS. 

 Administrative Plan – Mn/DOT will consider developing a performance based plan 
to address administration and overhead activities not encompassed by either the 
District Long-Range plans or the Highway Systems Operation Plan. 

 
9. HSOP Plan Update.  It is recommended that this plan be updated every two years to 

coincide with biennial budget discussions.  The next update should include updates to data 
including financial numbers, performance measures and targets.  In addition it should 
consider developing measures for areas identified in eight above. 

 
 
 


