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Synthesis of Economic Benefits for Winter Maintenance and Operations 
BACKGROUND / NEEDS STATEMENT

In March and April of 2009, a Winter Maintenance Domestic Scan was conducted (NCHRP Project 20-68A) and a determination made by the scan team members that State and local agencies are in desperate need of economic tools and strategies to justify and improve their winter maintenance operations.   
Snow and ice control operations play a vital role in ensuring the safety and mobility of the traveling public on winter highways. Investing in clear roads is essential and beneficial to the quality of life, as well as the economy.  Our society has grown accustomed to year-round travel on “bare pavement” conditions, and the economy relies on it. The cost of road closure is far greater than the cost of performing proactive winter maintenance activities. Major accidents and delays are unacceptable and must be communicated in ways that help agencies prove what they are doing is essential and financially supported.
Snow and ice control operations allow maintenance agencies to keep the highway system safe, mobile, reliable, and productive. Nonetheless, the cost of such activities is such a major outlay that it demands close scrutiny. To minimize the adverse effects of winter storms on road users, state and local agencies spend significant amount of resources annually in performing a variety of maintenance actions. In addition, we have known for a half century about the negative impact of snow and ice control materials (especially chemical deicers) on motor vehicles, transportation infrastructure, and the environment. While improvements in all these areas have been implemented, the benefits of these improvements have not been quantified effectively. There is a need to better understand and quantitatively assess the benefits of various components or technologies of winter road maintenance relative to costs, both at the national level and at the state level.

Furthermore, benefit/cost analysis to evaluate operational effectiveness is critically important given the need to objectively formulate and prioritize maintenance budgets and the tendency to assume privatizing maintenance work is less expensive. While there are predictive models available, there is a lack of models that consider the multiple interacting variables in winter road maintenance. In fact, the costs and benefits of winter road maintenance is a function of relevant factors such as the target level of service (LOS), the winter traffic volume being managed, and the severity of winter weather experienced by the state or local agency. Typically the challenge is to find sufficient, reliable, and up-to-date data to support the modeling effort, whereas such models are much needed for agencies to deal with tradeoffs in the decision-making process and to achieve the best possible practices under the given fiscal and other constraints.

LITERATURE SEARCH

Winter road maintenance activities are proven to provide direct benefits to the public, such as fewer accidents, improved mobility, and reduced travel costs. Indirect benefits of snow and ice control operations include: reduction in accident claims, sustained economic productivity, continued emergency services, etc. The State of Washington, found that “crash frequency in the presence of snow was five times the rate under clear conditions” (Goodwin, 2003). A case study in Iowa found that during severe winter weather events, accidents increased by 1,300 percent and traffic volume decreased by 29 percent on a roadway segment 30 miles long (Knapp et al., 2000). The major four-state study by Marquette University found that injury accidents decreased by 88 percent after deicing salts were applied (Marquette University, 1992). Two studies in 12 states and 2 Canadian provinces conducted, by Standard and Poor’s DRI in 1999 and Global Insight in 2004 found that a paralyzing storm for a single day imposed almost three times in lost wages than the total annual costs for “snowfighting”. Another study by Marquette University researchers concluded that “winter road maintenance operations result in average direct savings to road users of 45 and 20 cents per vehicle kilometer of travel on two-lane highways and multilane freeways, respectively. The costs of winter road maintenance operations are offset by the benefits within the first 35 min after establishing bare pavement” (25 minutes on freeways) (Hanbali, 1994). Winter storms are also costly to the traveling public in terms of fuel economy. Studies in both Canada and U.S. show that on average, driving on snow-covered roads requires 33% more fuel (Transportation Association of Canada, 2004). 
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V.
RESEARCH OBJECTIVE

The overall objective of this research is to perform a comprehensive liteature review and agency surveys to document the current and recent work being performed on the economic benefits of winter maintenance and operations so that clear and effective communication materials can be developed to convey the need for continued efforts of DOTs to compete for dwindling operating dollars across the coutry.  

 This study will also identify the type, availability, and quality of benefit/ cost information through the presentation of case studies at the state and local agency levels.  The case study information should include, but not be limited to, LOS data, traffic volume data, winter weather data, staffing/equipment/materials costs, and road safety records for the agency of interest. Subsequently, the research will focus on how DOTs and local agencies are using winter maintenance costs and  benefits to support budget, resource and equipment requests to decision makers and lawmakers.  Key factors, such as the LOS, winter traffic volume, winter weather severity, level of anti-icing, training and their interactions should be considered. For instance, as the LOS increases, it is expected to indicate better pavement conditions and thus produce safety and mobility benefits. Yet such increase in the LOS may be derived from more agency investment (costs) in snow and ice control materials, equipment or staffing/training.  As the winter traffic volume (e.g., vehicle-miles traveled) increases, the winter maintenance costs and benefits are both expected to increase. As the winter weather severity increases or the level of anti-icing decreases, winter maintenance costs are expected to increase if all factors remain the same.

One way to discover  the benefits of proactive winter operations is to examine the cost savings to the maintenance agency as a result of better practices or reduced LOS. There can also be user benefits derived from improved LOS (and thus enhanced safety and mobility); or infrastructure and environmental benefits derived from reduced usage of deicers, anti-icers, or abrasives. An important technical challenge is to find a meaningful way to “normalize” the way various agencies justify their levels of service and the associated costs of installing weather information infrastructure, investing in equipement and trainings, and how new technologies and best practices can help DOTs reduce their operating costs and guarantee the safety of the traveling public. 
WORK TASKS

Tasks anticipated in this project include the following:
1. Survey State and local DOTs to determine what winter operations economic information is currently being used to justify or increase winter maintenance operating budgets, and if successful, how this information is communicated to the public and decision & lawmakers.  Document best practices and at least three DOT case studies based on the survey results.  
2. Literature review and synthesis of completed and active research on the economics of winter maintenance operations as described above in Section V, Research Objectives.
3. Analyze the information gathered and make recommendations on how best to use the information.   The final report shall include recommended winter operations economic best practices and how DOTs can effectively implement the results. 
VI.
ESTIMATE OF PROBLEM FUNDING AND RESEARCH PERIOD

Recommended Funding:  $95,000

Research Period: 12 months
VII.
URGENCY, PAYOFF POTENTIAL, AND IMPLEMENTATION

This research is a high priority as every year approximately 2.3 billion dollars are spent on winter highway maintenance in the United States. In addition to the magnitude of the issue, there are also multiple dimensions to the winter highway maintenance activities and the implications are tremendous. The outcome of this study will help DOTs educate the public, decision-makers, and lawmakers and will promote and support needed cost-saving best practices and improve the accountability and consistency of the performance of winter operations and maintenance on a nationwide level.  
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