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Literature Search: Winter Maintenance Best Practices for 
Pedestrian Safety and Accessibility 
June 21, 2019 
Prepared by Marilee Tuite, MnDOT Library 
marilee.tuite@state.mn.us, 651-366-3797 

Request 
NS565: This project seeks to identify best practices in winter maintenance of pedestrian infrastructure, 
especially treatments installed as safety countermeasures and for accessibility. In Minnesota, one 
challenge with installing safety countermeasures for people walking and ensuring year-round access to 
pedestrian infrastructure is winter maintenance. Specific pedestrian safety and accessibility treatments 
introduce real and perceived challenges to traditional snow removal operations and winter maintenance 
plans. Snowplows may have difficulty removing snow from around curb extensions, median refuge 
islands, speed humps, and narrower lanes. Furthermore, roadway snow removal often blocks curb ramps 
or even results in piles of snow atop curb-tight sidewalks. These issues negatively affect pedestrian 
mobility and accessibility in winter and complicate efforts to install such safety treatments. Transportation 
agencies need best practice guidance and solutions for winter maintenance of pedestrian facilities, both 
adjacent to and on the roadway itself, which can be applied in a variety of community types. 
Focus on past 5 years of research. 

Resources searched 
MnDOT Library catalog; TRID, Transport, ASCE Library; Google Scholar 

Results 
I looked back to 2012 for results, mostly listed in chronological order: 
 

1) Title: Pedestrian and Bicycle Winter Maintenance Study 
Source: City of Minneapolis (April 2018) 
Summary: The purpose of the Minneapolis Pedestrian and Bicycle Winter Maintenance Study is to gather 
and present information, data, and implementation cost ranges of winter maintenance practices such that 
the City can determine opportunities for continued improvement. This study does not answer all questions 
or make recommendations; however it provides a framework for continued conversation with the 
community, interested stakeholders and policy makers. 
Full text: https://lims.minneapolismn.gov/Download/File/1110/Winter%20Maintenance%20Study_Final.pdf 
 

2) Title: A Survey of Current Winter Maintenance Practices for Parking Lots and Sidewalks in 
Municipalities of Canada and the United States 

Source: TRB 96th Annual Meeting; paper no. 17-05979 (Jan. 2017) 
Abstract: This paper presents the results from an online survey conducted to investigate the current 
winter maintenance practices for parking lots and sidewalks used by municipalities in Canada and the 
United States. The survey was designed to extract key information from a large sample of municipalities 
facing a wide variety of winter conditions and following different winter maintenance practices. The survey 
focused on investigating major components of winter maintenance activity, such as the maintenance 
methods followed, application rates applied, types of snow control agents used, etc. The collected data is 
useful in understanding current trends in winter maintenance, including the materials and application 
rates typically used. These results can be used for further research investigating new technologies, 
methods for winter maintenance practices, or developing practical guidelines for existing practices. 
Furthermore, municipalities can use these results to adjust current maintenance and managements 
polices related to winter maintenance. 
Full text: PDF attached (downloaded from http://amonline.trb.org) 

https://lims.minneapolismn.gov/Download/File/1110/Winter%20Maintenance%20Study_Final.pdf
http://amonline.trb.org/
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3) Title: Winter Contaminants of Parking Lots and Sidewalks: Friction Characteristics and Slipping 

Risks 
Source: Journal of Cold Regions Engineering, vol. 29, no. 4 (Dec. 2015) 
Abstract: Pedestrian safety on parking lots and sidewalks is a main concern under adverse winter 
conditions because of the reduced friction level caused by snow and ice contaminations. Although there 
is an intuitive understanding that the risk of slipping is related to the friction level of a pavement surface 
affected by snow and ice, there is limited knowledge on the underlying relationship and how friction level 
is affected by various factors such as contaminant type and amount, pavement type, and other factors. 
Knowledge of this relationship with the contaminant types, coefficient of friction, and risk of slipping is 
essential for establishing cost-effective level of service policy and standards for winter maintenance of 
these transportation facilities. This paper summarizes the results of a field study investigating the friction 
characteristics and associated slipping risk levels of different contaminant pavement surfaces under a 
variety of weather conditions. A large number of field tests were conducted on three common pavement 
structures--asphalt concrete, interlocked brick, and Portland cement concrete--with a variety of surface 
contaminants such as unplowed snow, plowed snow, slush, and ice. It was found that pavement surfaces 
of major contaminant types have distinctive ranges of friction and slipping risk levels, and they could be 
inferred from each other, suggesting the feasibility of establishing a friction-based service standard. 
Full text for MnDOT employees: https://ascelibrary.org/doi/abs/10.1061/%28ASCE%29CR.1943-
5495.0000083 
 

4) Title: Winter Maintenance: Blanket Response 
Source: Roads & Bridges (Feb. 2014); author is with Denver Public Works 
Summary: This article discusses the complexity of maintaining clear paths for pedestrians. 
Recommendations include a “Good Buddy” or “Friendly Neighbor” program to improve compliance with 
city ordinance for property owners to clear snow; a plow plan that considers how to prevent pushing snow 
onto walkways/curb ramps, such as pushing all snow to the sunny side of the street; having talking points 
for clear messaging when talking about the city's multimodal snow response. 
Full text: https://www.roadsbridges.com/winter-maintenance-blanket-response 
 

5) Title: Guide for Maintaining Pedestrian Facilities for Enhanced Safety 
Source: FHWA (Oct. 2013) 
Abstract: A Guide for Maintaining Pedestrian Facilities for Enhanced Safety provides guidance for 
maintaining pedestrian facilities with the primary goal of increasing safety and mobility. The Guide 
addresses the needs for pedestrian facility maintenance; common maintenance issues; inspection, 
accessibility, and compliance; maintenance measurers; funding; and construction techniques to reduce 
future maintenance. Section 3.2.2 is about Seasonal Maintenance, including snow removal. 
Full text: https://safety.fhwa.dot.gov/ped_bike/tools_solve/fhwasa13037/fhwasa13037.pdf 
 

6) Title: Minnesota's Best Practices for Pedestrian/Bicycle Safety 
Source: MnDOT, LRRB, CH2MHill (September 2013) 
The section on curb extensions (p. 12) recommends "For winter maintenance, providing a marker 
delineating the extension can help plow truck drivers properly navigate around the extension." 
Full text: http://www.dot.state.mn.us/research/TS/2013/201322.pdf 
 

7) Title: Pedestrian Snow Removal Best Practices and Lessons Learned (Transportation Research 
Synthesis) 

Source: MnDOT (July 2013) 
Summary: An online survey was sent out to employees that are directly involved with snow and ice 
removal operations at various state Departments of Transportation (DOTs) from around the country. A 
total of 7 DOTs completed the entire survey. A thorough search of publications regarding cities around 
the world was also conducted. This search echoed the survey as there are not many state DOTs that 
clear snow and ice from pedestrian facilities in urban areas. Most snow and ice removal is left to local 
agencies that in turn pass the responsibility of clearing these areas onto property owners. 
https://www.dot.state.mn.us/research/TRS/2013/TRS1306.pdf 
  

https://ascelibrary.org/doi/abs/10.1061/%28ASCE%29CR.1943-5495.0000083
https://ascelibrary.org/doi/abs/10.1061/%28ASCE%29CR.1943-5495.0000083
https://www.roadsbridges.com/winter-maintenance-blanket-response
https://safety.fhwa.dot.gov/ped_bike/tools_solve/fhwasa13037/fhwasa13037.pdf
http://www.dot.state.mn.us/research/TS/2013/201322.pdf
https://www.dot.state.mn.us/research/TRS/2013/TRS1306.pdf
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8) Title: Winter Maintenance of Pedestrian Facilities in Delaware: A Guide for Local Governments 

Source: University of Delaware and DelDOT (Feb. 2012) 
Summary: The purpose of this research is to provide assistance to Delaware local governments on 
tackling the issue of winter pedestrian-accessibility issues. Local governments should develop winter 
maintenance–management plans or amend municipal emergency-operations plans to address and 
delineate responsibilities of snow/ice removal—including pedestrian and bicycle facilities. Many local 
governments require property owners to remove snow/ice from an abutting sidewalk after a winter storm. 
These regulations should be clarified to ensure that all adjacent pedestrian facilities (e.g., curb ramps) are 
snow- and ice-free. Entities should use public-information campaigns and social media to communicate 
about snow-removal requirements, develop strategies to enforce ordinances, and develop citizen-
assistance programs to help residents in need. 
Full text via https://www.completecommunitiesde.org/planning/complete-streets/winter-maintenance/ 
 
 
Efforts underway by other DOTs: 
 

9) Title: Massachusetts Pedestrian Transportation Plan 
Source: MassDOT (2018) 
See Initiative 5 on p. 6: Launch a year-round maintenance and operations plan for MassDOT-owned 
pedestrian facilities and support municipalities to do the same. 
Full text: https://www.mass.gov/files/documents/2018/12/21/PedPlan_Initiatives_Actions.pdf 
 

10) WisDOT has finished part of Wisconsin Guide to Pedestrian Best Practices but hasn't finished the 
chapter about Maintenance of Pedestrian Facilities: 
https://wisconsindot.gov/Pages/projects/multimodal/ped.aspx 

 

https://www.completecommunitiesde.org/planning/complete-streets/winter-maintenance/
https://www.mass.gov/files/documents/2018/12/21/PedPlan_Initiatives_Actions.pdf
https://wisconsindot.gov/Pages/projects/multimodal/ped.aspx
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ABSTRACT 1 

This paper presents the results from an online survey conducted to investigate the current winter 2 

maintenance practices for parking lots and sidewalks used by municipalities in Canada and the 3 

United States. The survey was designed to extract key information from a large sample of 4 

municipalities facing a wide variety of winter conditions and following different winter 5 

maintenance practices. The survey focused on investigating major components of winter 6 

maintenance activity, such as the maintenance methods followed, application rates applied, types 7 

of snow control agents used, etc. The collected data is useful in understanding current trends in 8 

winter maintenance, including the materials and application rates typically used. These results 9 

can be used for further research investigating new technologies, methods for winter maintenance 10 

practices, or developing practical guidelines for existing practices. Furthermore, municipalities 11 

can use these results to adjust current maintenance and managements polices related to winter 12 

maintenance.  13 
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INTRODUCTION 1 

In winter intensive countries, all levels of government strive to ensure that transportation 2 

facilities (e.g., roads, sidewalks, parking lots) remain safe during the wintertime. The presence of 3 

snow or ice on a pavement surface can create unsafe conditions; consequently, considerable 4 

effort has been devoted to the advancement of winter maintenance methods and technologies, 5 

with the ultimate goal of maintaining the safety and mobility of vehicular and pedestrian traffic. 6 

However, past efforts have typically focused on roadway maintenance, with little research 7 

targeting parking lots and sidewalks. These areas, however, represent an important component of 8 

the overall transportation system and consume a significant share of maintenance resources. To 9 

address this need, Hossain and Fu at the University of Waterloo in Ontario Canada conducted a 10 

multi-year research that aims to develop an optimal salting guideline for the industry. A 11 

framework on optimal salting method considering salt type used, application form, traffic effect, 12 

pavement composition, etc. was developed and published in our earlier articles (1-8).  13 

METHODOLOGY 14 

As part of this research study, two online surveys were conducted; one survey polled winter 15 

maintenance contractors (9) while the other polled cities and municipalities. These government 16 

bodies are both generally responsible for ensuring the safety of the internal streets, sidewalks and 17 

parking lots of their various establishments and office buildings. Separate polling of both 18 

governmental agencies and contractors allows comparisons to be made which can identify 19 

communication or differences in maintenance standards. Where relevant, the results of this 20 

survey have been compared to those of the survey on maintenance contractors. 21 

The main objective of the surveys was to investigate and document the current state of practice 22 

in regards to the winter maintenance of parking lots and sidewalks, with the eventual goal of 23 

using this information to develop guidelines that are easy to adopt and address common issues 24 

faced by field practitioners.  This paper will present the results from the survey conducted on 25 

cities and municipalities in the US and Canada. 26 

Survey Design  27 

Questionnaire and Instruments 28 

The survey was designed specifically to extract information on the key components of winter 29 

maintenance, such as common snow control methods followed, the application rates and types of 30 

snow control agents used, and the factors that govern these decisions. This focus on key 31 

information made the survey length very short: just ten questions, including basic identity 32 

questions. Moreover, the questions were made simple by using industry terminology (e.g., 33 

mentioning post-application/pre-application rather than de-icing/anti-icing), and using user-34 

friendly inputs (e.g., allowing the use of multiple units for salt application rates). These attributes 35 

made the survey easy to complete, increasing the likelihood of a response from those who 36 

received the survey. Many of the questions also included an “Other, please describe” option, 37 

which allowed any respondent to specify external factors, methods, or other relevant information 38 

in text form.  39 
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Respondents were also asked to choose the maintenance method (e.g., plowing only, plowing 1 

and salting etc.) that they typically follow to fight a snow event. Respondents were asked to 2 

answer the question for two different types of snow events: a light to medium event and a heavy 3 

event. Examples were specified to define the two event types, for instance, a light to medium 4 

event was defined for a snow event with less than 5 cm (2”) of total snow, and any event over 5 5 

cm was considered a major event. 6 

The questionnaire also asked open-ended question concerning whether or not any standards or 7 

threshold values of pavement snow accumulation dictated the type of maintenance they needed 8 

to conduct, such as whether or not plowing operations were needed before the application of salt 9 

and other chemicals. The aim of this question was to uncover the factors that were typically 10 

considered prior to undertaking a maintenance activity and what kinds of tools were used for this 11 

maintenance.  12 

It is generally understood that different snow control materials and rates can be used for different 13 

weather and snow conditions. Field results have proven that sodium chloride can be suitable for 14 

regions with moderately low to a high temperatures, whereas magnesium chloride or calcium 15 

chloride can be more efficient in extremely low temperature regions because they are more 16 

effective in depressing freezing temperature in relatively lower temperature (1, 5, atnd 8). To 17 

understand the material usage patterns in the cities polled, each respondent was also asked to 18 

identify the types of snow control chemicals used and the application rate of these chemical salts. 19 

This information may help in developing or improving existing guidelines by recommending 20 

optimal material and rates for specific weather conditions and by identifying common 21 

deficiencies present in existing strategies.  22 

Pre-wetting of salts before application is also a common strategy that has been employed in the 23 

road sector, and recent research has shown that it has similar positive effects on parking lots and 24 

sidewalks as well (3). To investigate adoption of this method, respondents also asked whether or 25 

not they pre-wetted any of the materials they used and, if so, what agent they used for this.  26 

Timing and Survey Year 27 

The survey was sent to the potential respondents in the final weeks of the winter seasons of 28 

2012-2013 and 2013-2014. This data collection period had additional advantages in extracting 29 

accurate information on the practices and experiences of respondents, since the seasons’ 30 

activities would still be fresh in their minds. After data collection ended, the responses from both 31 

survey years were merged. These responses were then studied from three broader perspectives: 32 

treatment methods, materials and application rates, and operation strategies (i.e., factors 33 

considered for a maintenance activity). All open-ended answers and interesting comments/notes 34 

obtained in the survey were also closely examined. These responses were then categorized and 35 

analysed according to the nature of the question, with irrelevant responses filtered out. 36 

Selection of Potential Respondents 37 

Over 200 cities were selected to be contacted to participate in the survey. 104 of these cities were 38 

in the United States and 118 were in Canada. As winter maintenance practices are strongly 39 
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influenced by regional weather patterns, the selection process strove to select cities with higher 1 

average snowfalls. Screening candidate cities based on average snowfall has the advantage of 2 

being simple, and cities with higher snowfalls would be more likely to have tested maintenance 3 

methods and policies. Canadian cities were selected from all the provinces across the entire 4 

country, as all of Canada can experience snowfall during the winter season. In contrast, however, 5 

cities selected from the US were located in the northern half of the country. Figure 1 shows the 6 

location of the cities that responded to the survey. 7 

 8 

FIGURE 2: Average Winter Weather Conditions, Canadian Cities (Dec, Jan, Feb) 9 

The importance of winter maintenance should be more pronounced in cities with high snowfall 10 

amounts. It was therefore expected that cities with higher snowfall amounts have maintenance 11 

practices that are more advanced than cities with less snowfall. In the case of parking lots and 12 

sidewalks, lower temperatures also increase the risk of ice forming, which can be a safety 13 

concern for pedestrians. The selection of cities with high amounts of snowfall could therefore 14 

also allow better understanding of the maintenance strategies being employed to counteract these 15 

risks and would allow an assessment of areas where improvements are still needed. Such 16 

improvements could include the use emerging materials or the use of advanced maintenance 17 

techniques such as anti-icing (5-8). 18 

RESULTS 19 

Respondent Characteristics 20 

Ultimately, only 58 cities responded to the survey, with roughly an even amount of respondents 21 

from both countries. Weather data from the past five to ten years was also collected from 22 

Environment Canada’s online weather service to obtain an overview of the winter conditions that 23 

characterize each of the respondent cities. The weather data collected included data on the 24 
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intensity of snow events, total accumulation and temperatures reported in each city. These data 1 

are summarized in Figure 3 and Figure 4. A cursory examination of these figures reveals that the 2 

weather characteristics of respondent cities vary considerably. For instance, some respondent 3 

cities (e.g. Victoria, BC and Washington, DC) experience only a few days of snow in a month, 4 

while other respondent cities experienced snow on nearly every day during the winter (e.g. St. 5 

John’s NL and Sydney, NS). Large variations in the total snowfall amount and temperature were 6 

also observed. Average monthly snowfall ranged from 10 cm in Sparwood, BC to 140 cm in 7 

Stephenville, NL. Similarly, air temperatures ranged from a monthly average of around 5 °C (41 8 

°F) in Victoria, BC to -15 °C (5 °F) in Timmins, ON. 9 

 10 

FIGURE 3: Average Winter Weather Conditions, Canadian Cities (Dec, Jan, Feb) 11 

Based on weather data, Canadian cities generally experience both more snow days and more 12 

snowfall than cities in the United States (see Figure 3 and Figure 4). Respondent cities in the US 13 

experienced a monthly average of 9.38 days with snow and 30.8 cm of snow during the winter 14 

months while respondent cities in Canada experienced a monthly average of 13.9 days with snow 15 

and 60.1 cm of snow during the winter months. Despite the differences, maintenance practices 16 

should be similar for events of the same intensity across all respondent cities. It is expected, 17 
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however, that cities with greater amounts of snowfall perform maintenance activities more often, 1 

and would thus plow and salt more frequently than cities with less snow days.  2 

In addition to weather data, population data for each of the respondent cities was also collected. 3 

From this data, it was observed that there was a wide variation in total population among the 4 

respondent cities. The city with the lowest (~500 people) population was the Town of Winthrop, 5 

Washington and the highest (~1.1 million) population being the City of Calgary, Alberta. Most 6 

of the respondent cities (49%) had populations that were less than 100,000; 35% of the 7 

respondent cities had populations between 100,000 and 500,000 and 16% had populations in 8 

excess of 500,000. The population of a city should play a substantial role in the maintenance 9 

practices used, as cities with fewer people may lack the resources to acquire more expensive 10 

equipment and materials. 11 

 12 

FIGURE 4: Average Winter Weather Conditions, American Cities (Dec, Jan, Feb) 13 

Maintenance Methods 14 

Figure 5 shows the distribution of the maintenance method respondents follow for a minor event 15 

condition (less than 5cm snow). It can be observed that that majority of the respondents (about 16 
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40%) conduct a plowing operation and then apply salt to clear the remaining snow from the 1 

pavement. However, about 25% respondents reported that they apply “salt only” after the event 2 

has ended for a minor snow event. If snow is not first plowed from the surface then salt must be 3 

used to melt most of the snow present. This can lead to an over-use of salt compared to scenarios 4 

where plowing is first done, even in cases where the amount of snow present is low. About 25% 5 

of the respondents also indicated that they do “plowing only” for minor snow events. A number 6 

of respondents also commented in this question’s text box that they do start maintenance activity 7 

when snow accumulation is just over 1cm. This suggests some cities hold clearing snow and ice 8 

from their lots and sidewalks as a greater priority.  9 

Only 5% of the respondent cities used the pre-salting method, despite the fact that                    10 

pre-application (i.e., anti-icing treatment) is a proven method of providing better maintenance 11 

service while using less materials and resources. Studies have shown that when salt is pre-12 

applied it forms a brine layer that prevents the bonding of snow to the pavement surface, 13 

allowing subsequent plowing and de-icing to be more effective (1, 3, and 5). The low rate of 14 

respondents using the anti-icing method was also found in the contractor survey (9) and therefore 15 

represents an area where improvements can still be made.  16 

 17 

FIGURE 5: Maintenance Methods Used in Respondent Cities by Event Type 18 

Figure 5 also shows the distribution of responses to heavy events. During heavy events, as 19 

expected, a majority of the respondents (about 70%) reported that they conduct plowing 20 

operations prior to the application of salt, while about 25% of respondents use the “plow only” 21 

method. Interestingly, this percentage is similar to the one observed in response to a light event. 22 

This result again indicates that these respondents are due to higher temperature regions or 23 

townships/cities with lower minimum levels of service required in their facilities.  24 

The remaining portion (5 to 10%) in both categories mentioned a set of different maintenance 25 

procedures. For instance, some mentioned they use treated sand with 5% salt, potash, etc. These 26 

responses were more common from respondents in extreme temperature regions, such as North 27 

Battleford, SK. 28 
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Maintenance Standards 1 

Respondents gave a variety of responses when asked about whether or not standards or threshold 2 

values were used to determine the maintenance they would conduct. For example, some 3 

respondents mentioned that they had no guideline, were “unsure”, or that it “varies by 4 

storms/forecast”. However, a majority of respondents mentioned that they would wait until there 5 

was an accumulation of 1 to 5 cm of snow before performing any plowing operations.  This 6 

indicates that most of the cities prefer to plow as quickly as possible to ensure that the snow does 7 

not have the opportunity accumulate and bond to the pavement (Figure 6).  8 

 9 

FIGURE 6: Snow Accumulation Required for Maintenance Activity (Plowing) 10 

As expected, almost all respondent cities also indicted that they used blades mounted on trucks 11 

for plowing and spreaders for salting. However, some respondents conducted manual plowing 12 

and salting for some of their sidewalks, walkways or transit stops.   13 

Snow and Ice Control Materials and Application Rates 14 

When asked about the materials used for snow and ice control, most respondent cities indicated 15 

that the products they use are still made from conventional chloride salts (e.g., sodium chloride). 16 

This is an interesting trend, as it suggests cities appear to be ignoring emerging products that 17 

claim to be more environmentally sustainable, possibly for reasons such as cost or a lack of 18 

evidence validating their effectiveness. A similar trend was reported for the private maintenance 19 

industry (Fu et al., 2013). To be specific, about 65% of cities use common sodium chloride 20 

(NaCl) and 13% use magnesium chloride (MgCl2) products, as shown in Figure 7a. 16% percent 21 

of the respondents also reported using a salt and sand mixture. Despite its ineffectiveness under a 22 

number of conditions (2, 11), sand-salt mix continues to be commonly used. Further research 23 

towards evaluating the effectiveness of such mixtures for parking lots and sidewalks should be 24 

performed. In the comment sections, some of the respondents indicated that they also use a 25 

variety of other materials such as potash, pickled sand, etc. However, none of the respondents 26 

reported that they use any organic salts for their parking lots and sidewalks.  The similar trends 27 

of using NaCl and other materials was also observed in the previous survey conducted with the 28 

contractors (9)  29 

To enhance our understanding on the trend of using relatively new snow maintenance methods, 30 

respondents were also asked whether or not they used the method of pre-wetting the salts (i.e., 31 

providing moisture for faster chemical reaction and increasing the performance of the materials).  32 
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If the method was used, respondents were then asked what chemicals were used as pre-wetting 1 

agents. 2 

 3 

About 36% of the total participants indicated that they pre-wetted salt for parking lot 4 

maintenance (see Figure 7a). The usage of the pre-wet method in the cities is higher than the 5 

percentage used in private industry where only about 15% of contractors pre-wet their salt. Note 6 

that the main reason mentioned for this low usage rate is the high initial cost, a major hurdle in 7 

adapting to new methods and technologies, but possibly a smaller issue for governments (9). 8 

 9 

Figure 7b shows the distribution of liquid agents used for pre-wetting. Just over 60% of the cities 10 

which use pre-wetted salt use a sodium chloride-based brine as their pre-wetting chemical, nearly 11 

30% use a magnesium chloride (MgCl2) solution, and 10% use other materials, such as calcium 12 

chloride or an anti-caking agent on the salt. Once again, emerging environmentally friendly 13 

liquids such as beet juice, carbohydrate products and other chloride-free products were not 14 

reported in their responses.  15 

16 
               17 

FIGURE 7a:  

Snow Control Chemicals Used by the Cities  

 FIGURE 7b:  

Pre-Wet Agent used by Percentage 

FIGURE 7: Snow Control Chemicals and Pre-wetting Agents  

Application Rates  18 

As in previous questions, respondents were presented with two cases: one case was given to 19 

determine their typical application rates in response to a light event (less than 5cm) or when 20 

snow accumulation on the pavement is minimal, and the other case was given to determine the 21 

application rate that would normally be applied for heavy snow accumulation (more than 5cm) 22 

on the pavement. The question was intentionally made open-ended and respondents were 23 

requested to express the rates used in their preferred units (lbs/1000sqft, gm/m2, etc.). Analysis 24 

of the results to this question revealed some interesting trends: 25 

 Expression of application rates and units in typical road rates (kg/lane-km or lbs/lane-26 

mile) 27 

 A mixture of unusual units, Kg Per Minute, Kgs/Sqm, lbs/sqyds etc. 28 
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 Responses of unknown or unsure were given by a number of respondents 1 

 Comments like “whatever is needed”, “road standards in Ontario”, “we have no standard” 2 

etc.    3 

Where application rates were provided, they were converted to a common unit (lbs/1000sqft), 4 

and stratified into two categories: low rates (less than 10lbs/1000sqft) and high rates (10 to 5 

30lbs/1000sqft). Note that while processing the data, responses indicated that the rates used were 6 

generally adopted from the road rates, resulting lower application rates than those reported by the 7 

contractors in general (9).   8 

Figure 8 shows the percentage of cities with low rates, high rates and cities unsure of rates when 9 

dealing with a minimal accumulation of snow on the pavement after a plowing operation is 10 

completed. 11 

Since there is not usually much snow (a maximum of 0.5 cm) left after plowing, a rather low salt 12 

application rate is expected. Of the respondent cities who indicate they apply salt in this scenario, 13 

more than 15% of them indicated they use application rates in the higher range. In addition, it is 14 

alarming that more than 45% of the respondents are not sure of the amount of materials they are 15 

putting down in their parking lots and sidewalks.  16 

Many respondents also reported similar rates when fighting a snow event with heavy 17 

accumulation on the pavement. This indicates that respondents do not have any condition-18 

specific maintenance protocols or treatments but rather apply a single rate across all their 19 

facilities regardless of event-based needs.    20 

 21 

FIGURE 8: Application Rates for a Light Event (Snow less than 0.5 cm) After Plowing 22 

CONCLUSION 23 

Indeed, if a unified guideline that suggests a combination of salting and plowing for light events 24 

was created and followed, it is very plausible that the net salt applied across all cities would 25 

decrease.  The snowplow would remove most of the snow present, and less salt would then be 26 

needed to maintain safe conditions.  27 
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The full benefit of this plowing operation could easily be ensured by a low pre-application of salt 1 

to prevent bonding between the snow and the pavement. In addition to the prevention of 2 

bonding, the pre-applied salt could melt the snow for light events and reach bare pavement status 3 

faster.  4 

While not considered in this survey, recent research has shown that optimal application rates 5 

may vary based on the pavement surface types (4) as snow melting speed and friction properties 6 

are varied based on pavement types and contaminants present on the pavements (13). Future 7 

surveys should therefore also aim to assess the guidelines employed by agencies and 8 

municipalities in more detail, and include questions aimed at uncovering whether or not factors 9 

such as the pavement type are considered when forming rates. 10 

This research has attempted to extract key information on current winter maintenance practices 11 

performed by cities and municipalities for parking lots and sidewalks. The online survey was 12 

sent to 222 cities in Canada and the United Sates that were selected based on differences in 13 

winter severity. Of those cities, over 25% of them responded, providing information that will be 14 

useful in developing practical guidelines and improving the overall efficiency of the industry. 15 

The major findings from this effort are summarized as follows: 16 

 There was significant variation in the weather conditions of the cities in terms of the 17 

number of monthly snow days, the total monthly snowfall, and the monthly average 18 

temperature. This suggests that winter maintenance services between municipalities 19 

would also vary.  20 

 The majority of respondents mentioned that they generally perform de-icing. Specifically, 21 

for light to medium events, approximately 65% of cities reported that they used de-icing 22 

(either plowing and salting or salting only), whereas only 5% of respondents reported that 23 

they performed anti-icing. A similar trend was observed for heavy events, where about 24 

70% respondents reported performing de-icing. Although anti-icing has been shown to be 25 

more promising for minimising salt application rates and improving efficiency in 26 

maintenance operations, these results clearly show that this method has not been adopted 27 

for maintaining parking lots and sidewalks.  28 

 To prevent snow-pavement bonding, most contractors reported performing plowing 29 

operations before a snow accumulation of 5 cm. This technique can be improved by anti-30 

icing using a low application rate. 31 

 Almost all cities reported using ordinary chloride salts. No mention was found regarding 32 

the usage of organic salts for parking lots and sidewalks. When asked regarding which 33 

snow control chemicals are used, 65% of cities used regular sodium chloride, while 35% 34 

reported using other materials in addition to sodium chloride (e.g., magnesium chloride). 35 

In addition, 16% of the respondents reported using abrasives (e.g., sand) for improving 36 

pavement surface conditions. 37 

 64% of the cities indicated that regular dry sodium chloride was used for snow control 38 

while 36% used pre-wetted salts. 60% of the respondents who used pre-wetted salts 39 

reported using regular brine as a pre-wetting agent, while 30% use a magnesium chloride 40 

solution.  41 
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 Nearly half of the respondents indicated that they have no guidelines in determining the 1 

ideal application rate for parking lots during a given snow event. Some use the guidelines 2 

implemented for roadside maintenance, despite the fact that significant differences exist 3 

between the winter maintenance required for roads and for parking lots.  4 
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