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Executive Summary  

This report analyzes the advantages and disadvantages of using road salt as a de-

icing agent. While road salt is an effective de-icer at certain temperatures and is a relatively 

cheap method of de-icing, there are environmental and economic concerns that should be 

addressed by municipalities.  

Environmentally, road salt is highly damaging to both terrestrial and non-saline 

aquatic ecosystems.  High concentrations of chlorides cause dehydration in land plants and 

animals and are toxic to freshwater species and bird species. Salt also seeps into groundwater 

and streams which could become an issue in communities that rely on groundwater or 

streams for drinking water. Economically, salt is disadvantageous due to its damage to crops 

and devaluing farmland by salting the soil. It is also highly mobile, requiring large amounts 

being spread frequently in winter months which exasperates already growing environmental 

and economic concerns. Additionally, salt accelerates corrosion on vehicles and paved 

surfaces which is expensive for both citizens and municipalities to repair.  

Due to these concerns about road salt, many regions are researching possible 

alternatives, which include beet juice, pickle and cheese brines, and sand. However, many 

of these alternatives come with their own disadvantages; therefore, the challenge of de-icing 

roads requires careful consideration and research into the best practices for individual 

regions. 
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1.0 Introduction 

Winter in Canada is accompanied by accumulations of snow and ice which can make 

travel treacherous. On both sidewalks and roads, snow and ice limit traction and can make 

travelling dangerous. Road salt has been used for many years as a method to make travel 

easier and safer in the winter months in Canada (Environment and Climate Change Canada, 

2015). The term road salt, also called rock salt, covers a wide range of chloride salts such as 

sodium chloride, magnesium chloride, calcium chloride, and potassium chloride (Muskoka 

WaterWeb, n.d.). The road salt melts the ice and snow by lowering the freezing point of 

water and allowing melting action in below freezing temperatures (Perera, Gharabaghi, & 

Howard, 2013). The melted snow runs off the roads allowing vehicles to regain traction 

which makes travel easier and safer in areas where snow and ice are common issues. 

However, in recent years, concerns about the environmental effects of road salt have led 

various parties to seek alternative de-icing measures. The following report analyzes the 

advantages and disadvantages of using road salt as a de-icing agent.  

2.0 The Advantages of Road Salt as a De-Icer 

  Road salt is a highly effective method of quickly dealing with icy roads and 

sidewalks. Salt is an effective de-icing agent when temperatures are above approximately -

9 degrees Celsius and has been shown to reduce winter roadway accidents by up to 88% 

when compared to untreated roads (Silverman, 2014). Salt is also a relatively inexpensive 

de-icer when compared to other chemical de-icing products which makes it an enticing 
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option for municipalities budgets (Chung, 2008). The safety and affordability of road salt 

has led to it being one of the most widely used methods of de-icing across Canada.  

3.0 The Disadvantages of Road Salt as a De-Icer 

 Despite the safety benefits of using road salt to de-ice roadways, there have been 

several studies in the past few years highlighting the dangers and disadvantages of using 

road salts. At higher concentrations, road salt has been proven to be damaging to plants, 

animals, and freshwater ecosystems (Environment and Climate Change Canada, 2015). As 

the salt builds up in snowbanks and along the edges of roadways due to frequent plowing, 

the subsequent meltwater runoff can be dangerous due to the high salinity. Road salt is also 

ineffective below -15 degrees Celsius, thus making it a poor economic choice in regions with 

frequent deep freezes (Ontario Ministry of Transportation, 2015; Mortillaro, 2014). Due to 

these studies, road salt is being viewed more often as an environmental and economic 

disadvantage.  

3.1 Environmental Disadvantages 

 Environmentally, salt on the roads has been proven through several studies to be 

damaging to many ecosystems. The highest levels of damage are found in freshwater 

ecosystems as salt buildup in the snow cause high influxes of salinity during meltwater 

runoff (Friedlander, 2015). Elevated salinity is highly damaging to freshwater ecosystems 

as the fish, invertebrate, plant, and amphibian species are not adapted to live in high 

chloride concentrations, and the chlorides can release toxic metals from sediment  (New 

Hampshire Department of Environmental Services, 2016; University of Minnesota, 2009). 
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This toxicity can lead to lowered biodiversity and freshwater ecosystems that struggle to 

recover from the salinization of their environment.  

 High salinity has also proven to be damaging to terrestrial plant and animal species. 

Birds are especially susceptible to damage from road salts, as the crystals are mistaken for 

seeds (New Hampshire Department of Environmental Services, 2016). After ingesting only 

a small amount of salt, birds can suffer toxicosis, which is often fatal (New Hampshire 

Department of Environmental Services, 2016). Mammals drinking salty runoff are also 

prone to suffering toxicity which causes dehydration, confusion, and weakness (New 

Hampshire Department of Environmental Services, 2016). Salt is also highly damaging to 

terrestrial plants as the salt dehydrates the stems and leaves and causes osmotic stress for the 

root systems (New Hampshire Department of Environmental Services, 2016). The chlorides 

disrupt the natural processes and nutrient uptake of plants, which damages the tissues of the 

plant both above and below ground, and can disrupt the reproductive processes in seeds and 

flowers (New Hampshire Department of Environmental Services, 2016).  Salt on the roads 

also attracts animals such as moose that are trying to find sources to rebalance their natural 

salt levels, which can be dangerous for both the animal and drivers (The Canadian Press, 

2016). Moose are a known roadway danger as their body shape often leads to deadly 

collisions for both parties (Transport Canada, 2012). The high chloride concentrations is 

found to be damaging to all ecosystems, both terrestrial and aquatic, and should be 

considered by municipalities when choosing de-icing methods.  

While there is a seasonal increase in salinity during the winter months, there is a 

spike during the spring thaw which seeps into groundwater and streams and can be damaging 
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to plant and animal species recovering from the cold winter (Friedlander, 2015; Silverman, 

2014). This spike in salinity could become problematic for regions such as the City of 

Waterloo where high levels of salt are used on roadways and much of the drinking water is 

sourced from the groundwater or the Grand River.  

In 2001, the Government of Canada considered classifying road salt as one of the 

country’s most toxic substances (Mittelstaedt, 2010). However, despite the environmental 

damages of road salt, there is no current ban by the Canadian Government on using road salt 

as a de-icing agent (Environment and Climate Change Canada, 2015). The Government does 

publish a code of practice that advises municipalities on management strategies, but 

municipalities are under no legal obligation to follow the Code (Mittelstaedt, 2010; 

Environment and Climate Change Canada, 2015).  

3.2 Economic Disadvantages 

 The use of road salt can have economic disadvantages for municipalities and citizens. 

The damage to plant life along roadways is felt by farmers when their crop fields are located 

near salted roadways. For example, a farmer in Ontario who was negatively affected by the 

high salinity sued the County of Lambton for damages (The Canadian Press, 2015). The loss 

of value for the farmer both in yield and in land value, coupled with the loss for the 

municipality in the suit, equates to an economically disadvantageous practice for both parties 

(The Canadian Press, 2015). If high use of salt is continued, the damage to crops and long 

term salinization of field edges could lead to more legal debates between farmers and 

municipalities.  
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Salt is also highly mobile, being swept off roads by plows and traffic. This leads to 

more salt being spread on roads which is costly to municipalities (Rocha, 2015). If 

municipalities underestimate their need for salt, they can end up having to find emergency 

last minute sources for de-icing agents. For example, the City of Vancouver ran out of salt 

to use on roads in January of 2017 after being hit with extreme winter weather. In early 

January, the city had already used seven times the amount of salt typically used in the entire 

winter season (Kohut, 2017). As climate change increases the likelihood of extreme weather 

events, municipalities must be prepared for the increasing difficulties in clearing roads for 

safe travel.  

Salt is an accelerant for corrosion at high concentrations, which can be highly 

damaging to cars and paved surfaces (Chung, 2008). The corrosiveness of the salt creates 

rust on vehicles which can lead to expensive damage to the undercarriage of a car, which 

can go unnoticed until it’s rusted through (Rodman, 2016). While salt may be cheap for 

municipalities to spread in the winter, the cost for repairs of vehicles falls on citizens.  

4.0 De-Icing Alternatives 

Although road salt is still widely used by most municipalities in Canada, there are 

areas exploring road salt alternatives to cut down on the salinity levels. Montreal has been 

experimenting with a mixture of salt and beet juice to lower the saline level (Rocha, 2015). 

This mixture is economically beneficial as beet juice is a by-product of sugar extraction from 

sugar beets, and the carbohydrates reduce the freezing point of water below -20 degrees 

Celsius (Rocha, 2015; Silverman, 2014). The stickiness of the beet juice also holds the salt 
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in place for longer periods of time, helping municipalities save money on salt spreading 

(Silverman, 2014).  However, local residents are not impressed with the smell and stickiness 

of the beet juice which is limiting its use in the area, and the sugary runoff of beet juice can 

cause imbalances in the local waterways with sudden high growth of bacteria and algae, 

which is environmentally damaging (Rocha, 2015).  

Comparable to the beet juice alternative, some municipalities are trying pickle juice. 

Pickle brine is effective at temperatures as low as -21 degrees Celsius and can prevent ice 

from bonding with pavement, which makes removal of the ice easier (Silverman, 2014). For 

the same level of effectiveness at de-icing, pickle brine has a lower concentration of 

chlorides released into ecosystems which is environmentally beneficial (Silverman, 2014). 

Wisconsin officials are also using cheese brine as an alternative de-icer as it is effective up 

to -29 degrees Celsius (Silverman, 2014). The cheese brine is also economically beneficial 

in Wisconsin because there is an abundance of dairy treatment plants in the state which 

usually expensively disposes of the brine (Copeland, 2013). It is therefore advantageous 

economically and environmentally for both the state and the dairy producers because it is 

free for both parties to use the brine for de-icing roads (Copeland, 2013; CBC News, 2013). 

However, both methods also run the risk of being too odorous for residents of treated roads.  

Another option for lessening salt use is sand. Spreading sand after shovelling or 

plowing can increase traction which decreases the need for melting agents (Kohut, 2017). 

Sand also makes snow and ice easier to break up because it helps provide a layer of 

separation, making the snow and ice easier to remove (Kohut, 2017). In Ontario, sand is used 

when temperatures drop below -18 degrees Celsius because salt is no longer effective, but it 
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is not the primary method of ice management in the province (Ontario Ministry of 

Transportation, 2015).   However, sand also has downsides. The most prevalent issue is that 

sand does not dissolve in water or dissipate after time. This means that when meltwater 

runoff occurs, there is a large amount of sediment on roadways and being washed down 

drains. Over time this sediment buildup could cause issues in sewer systems and choke out 

minor streams. It is likely best to use sand as a minor additional resource rather than 

spreading large amounts of sediment throughout the winter.  

5.0 Conclusions  

 In conclusion, while road salt is still widely used as the most practical option for 

de-icing roadways, the growing environmental and economic concerns are pushing 

municipalities across Canada to seek alternative measures for winter road maintenance. 

While these alternatives show promise, none are a perfect solution for the economic or 

environmental issues associated with road salt.  
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