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Road Salt
Introduction
Since the 1940s, Unites States have been utilizing tons of salt every winter season of the year in an attempt to melt ice and snow that covers streets and highways of different parts of the country. The use of salt has skyrocketed from an average of 0.16 tons in the 1940s to an average of 19.6 million tones every year (Fitch, 125). The utilization of salt to during winter is high in big states such as New York, Connecticut, Delaware, Illinois, Michigan, and Chicago. Northern cities such as New York are one of the leading users of salt during winter. Some of the salts that are used in New York include Sodium Chloride, liquid Calcium Chloride, liquid Magnesium Chloride, and salt brine. However, the commonly used salt in New York is Sodium chloride, which is the common salt used for domestic purposes or in industrial use. New York uses an average of  840, 340 tones of Sodium Chloride per year for the last 7 years, in a typical winter.  In the year 2018, New York used a total of 20,0000 tons of  Sodium Chloride salt, and this is expected to increase substantially in the next 5 years due to climate change (Hutchinson, 94).  According to the NYS Department of Transportation, the most affected areas of the state include Albany, Buffalo, Watertown, and Long Island. The departments spend billions of US dollars every year for winter road maintenance. 
The use of salt in clearing ice and snow during winter has many benefits making it most the preferred. One of the reasons why salt is the most used to remove ice during winter is because of its affordability. The NYC Department of Transportation notes that salt is their most preferred tool during winter because it costs less than $50 (Kelly, 410). However, the cost may increase slightly, especially during the times of shortage, but it remains the cheapest method. Snow and ice forms at the road and streets when the temperatures fall below 0 degree Celsius which is the freezing point for water. To clear the ice, road salt works through lowering the freezing point for the water by freezing point depression, hence making it difficult for the water from freezing even at temperatures that are below 0 degree Celsius
In addition, salt is very effective in reducing road accidents during winter. Just like in other parts of the country, road accidents are more likely to occur in winter in New York during wine due to reduced road friction than in any other reason of the year. According to a study conducted by the Federal Highway Administration  (FHA),  the chances of road accidents reduces by 20% for every 10% increase in road surface friction as a result of using road salt. In average, de-icing road salt reduces road accidents by about 93%, hence its an effective method of deicing and countering accidents (Fitch, 130). Other advantages that are associated with the use of salt in removing from the read are reduced insurance claims because of accidents, as well as contributing to fuel economy.
Although salt is widely used due to its effectiveness and cost efficiency, it also has drawbacks that amount to adverse environmental effects. One of the environmental effects of salt is the corrosion effect, which leads to environmental degradation. Due to its chemical makeup, salt dissolves in water, and upon coming into contact with structures such as buildings,  and traffic infrastructures, the rate of formation of iron oxide is increased hence corrosion and destruction of the surrounding. It also leads to rusting of the vehicles. Besides, the use of salt results in the killing of marine life (Hutchinson, 93). When the salt dissolves in water during de-icing and is washed to the rivers and oceans, it raises the PH value of those waters making it hard for some aquatic plants and animals to survive, hence resulting into their death.  Use of salts also raises the PH of the soil especially along roads and streets, resulting into dehydration of animals that live in the soil including insects, as well as dehydration of plants, which results into their death. Sodium, which is found in salt, a commonly used salt to clear ice and snow, makes soil impermeable to and less fertile which results in loss of biodiversity, hence degrading the environment. Salt also dissolved in water and infiltrates into the underground water, increasing the salt concentration of the underground water.
Although salt is the common method of de-icing during winter, there are other alternatives. Some of the substitutes for salt include beet juice, pickle brine, fracking water, and sugar (Kelly, 410). Beet juice is mixed with water-based salt brine and used for deicing. Beet juice is better in freezing even than salt because it can lower water temperature even to -20 degrees Celsius. However, it is expensive and cannot be available in large amounts as required. Pickle juice is more efficient than salt in deicing. It also more environmentally friendly as it releases less chlorine t water and has less cost. However, it is not exclusively used because it can reduce the oxygen levels in the water. When pickle brine is washed into the water streams, it attracts germs, and through the decomposition process, oxygen is used up, which may lead to the death of aquatic animals and plants. Fracking water, which is liquid waste from gas extraction, is also used as an alternative to salt. However, although it is  a better deicer than salt, it is not exclusively used as it contains many chemicals, some which may contaminate water and soil, hence negatively affecting the environment than the salt (Kelly, 413). Sugar Pickle brine works better than ice in clearing ice from roads but is far much expensive than ice. 
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