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Disclaimers 
The information contained in this manual was compiled and adapted from publicly available existing salt 

training programs that are cited within each module. The full citations can be found at the end of the 

document. Within the manual, the citation number applies to the sentence if it is found before the 

period. The citation number applies to the entire paragraph if it is located after the period at the end of 

a paragraph.  
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Module 1. Basics: Why Should I Reduce Winter Salt Use? 
Learning Objectives:  

1. Learn about the history of salt. 

2. Summarize the impacts these materials have on our health, infrastructure, and the 

environment. 

Background 
Winter salt 
During the winter, deicers are used to melt ice and snow on our roadways, parking lots, and sidewalks to 

maintain public safety [12]. Salt, or sodium chloride, is the most common and cheapest deicing agent 

[8,14]. While winter salt helps make roads safer to travel, overapplication of salt leads to drinking water 

contamination, stream pollution, and corrosion of infrastructure such as cars and bridges [12]. This 

manual provides information about winter maintenance practices, known as Smart Salting, that save 

money and reduce the impacts of winter salt use. 

Salt can be applied in a solid form like rock salt or in a liquid form by being mixed into a brine solution. It 

can be used to prevent the accumulation of snow and ice on hard surfaces by being applied prior to 

winter storm events (anti-icing) and/or can be used during and after the storm event to melt ice and 

snow (deicing) [14].  

Salt needs moisture to begin melting snow and ice. When salt is first 

applied, it draws moisture from the surrounding snow or ice so it can 

become a salt and water solution. The salt dissolves into the water and 

becomes salt water, also known as brine. It is this brine that does the 

work to melt snow and ice to create safer driving and walking 

conditions. While granular salts can be applied to the pavement, they 

ŘƻƴΩǘ ǎǘŀǊǘ ǘƻ ƳŜƭǘ ǎƴƻǿ ŀƴŘ ƛŎŜ ŜŦŦƛŎƛŜƴǘƭȅ ǳƴǘƛƭ ƛǘ ƛǎ ǇŀǊǘ ƻŦ ŀ ōǊƛƴŜ 

solution. Pre-wetting rock salt can jumpstart the melting process by 

providing that initial bit of moisture needed to bring rock salt into a 

brine solution. [9] 

History of winter salt use 
Salt application on roads and paved surfaces for public safety has increased in the United States since 

the 1930s [14]. The fastest increase in winter salt application in the United States has occurred from the 

1960s to present [14] and has doubled since 1975 [7]. This increase in salt use mirrors an increase in 

human population [8], the number of vehicles on the road [8], and the number of roads and paved 

surfaces that need maintenance during winter storms [7].  

 

!ǇǇƭȅ ǎŀƭǘ ǿƛǎŜƭȅΗ hƴŎŜ ƛƴ ƻǳǊ ǿŀǘŜǊǿŀȅǎΣ ƛǘ ŎŀƴΩǘ ōŜ ǘŀƪŜƴ ōŀŎƪΦ 

 

Figure 1. Example of winter 
salt application. Image by 
JerzyGorecki from Pixabay. 

 



Module 1. Basics: Why Should I Reduce Winter Salt Use? |  2  

 

What is salt? 

Winter Maintenance Options 
Any contractor will tell you that having the right tool for the job is a key to success. While sodium 

chloride is the cheapest deicing agent [12], having access to a variety of deicing tools allows the 

response to be tailored to the situation [3]. Some situations will respond better using a traction agent 

while other times using a deicing agent will be most effective. Sometimes, only a broom is needed to get 

the job done right!  

Deicers, which include chlorides and acetates and can be 

granular or liquid, are used to melt snow and ice [3]. 

They work by lowering the freezing point of water to a 

temperature below 32oF [10]. They can be harmful when 

washed into our waterways.  

Abrasives, like sand, are used to increase traction on top 

of snow and ice but do not melt the snow or ice [3]. 

Also, like sand, it can add sediment to runoff, which 

impacts water clarity and wildlife habitat. This is 

especially important to consider in areas where there is 

already excess sediment in local waterways. In addition, 

abrasives can get in the air and create air quality issues 

and may lead to the release of heavy metals into the 

environment [10]. 

Organic compounds, such as beet juice, molasses, or 

acetates, lower the freezing point of deicers and alter 

the formation of ice crystals. These are often 

agricultural byproducts and can be sticky [3]. The 

organic nature of these additives means that they carry 

nutrients that end up in streams and rivers τ leading to 

changes in the aquatic plant and animal communities 

and increased frequency of algal blooms [10].  

Acetates have the downside of being man-made, which 

means that adding them to the environment adds 

chemicals that do not naturally occur [1]. Additionally, 

they are corrosive with certain types of metals and can 

react with concrete [14]. In water, acetates compete 

with vegetation and aquatic wildlife for available 

oxygen and may contribute additional nutrients that 

can lead to algal blooms [10]. 

 

 

Figure 2. Example of liquid deicer (salt brine) 
and solid/granular deicer (rock salt). Image 
from McHenry County [11]. 

 

 

Figure 3. Example of an abrasive (sand) used to 
increase traction. Image from Fortin Consulting 
Inc. (2019) [3]. 
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Deicer chemistry basics  

Different deicers melt different amounts of 

snow and ice. To optimize the use of a deicer, it 

is important to consider these two factors [5]: 

Ice melt capacity Ү how much snow and ice a 

given amount can melt.  

Ice melt speed Ү how fast the deicing agent 

works to melt the snow and ice [5]. This 

depends on several elements:  

¶ the temperature of the pavement and 

whether it is getting warmer or colder; 

¶ which deicing agent is used; 

¶ the precipitation type; and 

¶ whether the deicing agent is in the 

liquid or granular form. 

 

* List derived from [5].  

 

 

If the appropriate amount of salt is already applied, adding more will not melt snow and ice any faster 

nor increase safety. When temperatures are too cold, chemical deicers no longer work and adding more 

will not change that. [3]  

Despite the higher ice melt capacity of granular deicers, they melt snow and ice more slowly and sit on 

the surface after application. When granular deicers sit on the surface they are frequently removed from 

their intended location by wind or foot traffic prior to ever melting snow or ice. [5] 

Liquid deicers melt snow and ice faster than granular deicers, reduce the amount of salt entering the 

environment, and tend to stay where they are placed [5]. They also save money because less product is 

used overall.  

Smart Salting winter maintenance professionals adapt to specific winter storm conditions and use the 

most appropriate material for the situation τ liquid, granular, or both. Taking an adaptive approach to 

winter maintenance improves the efficiency and effectiveness of winter maintenance operations. [5]  

 

 

Adding more ǎŀƭǘ ǿƻƴΩǘ ƳŀƪŜ ǘƘŜ ƛŎŜ and snow melt faster. 

 

Figure 4. Example of Organic Treated Salt. Salt can be 
Treated with Organic Materials such as Beet Juice. 
Image from Fortin Consulting Inc. (2019) [3]. 
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Deicing chemicals 

By decreasing the freezing point of 

water, deicers make it possible for snow 

and ice to transition to a liquid state even 

when the temperature outside is lower 

than 32oF. The chemical composition of 

each deicer is responsible for 

determining the ice melt capacity and 

the speed at which the deicer works. [5]  

Not all deicers work in every situation, 

thus it is important to pay attention to 

what you are purchasing. This can be 

difficult because there are no deicer 

labeling laws. [5]  

In addition, the melting temperatures 

listed on deicer packaging can be 

confusing. Frequently, packaging lists the 

eutectic temperature, which is the 

lowest possible temperature at which 

the deicer can melt ice. Using this 

temperature for guidance is impractical 

because it would take an extremely long 

time for the given deicer to melt ice at 

this temperature. Instead, the lowest 

practical melting temperature should be 

used. [1]  

The table below shows the following information for common deicers: eutectic temperature, lowest 

practical melting temperature, and the optimal concentration. While there is no standard in 

determining the lowest practical melting temperature, it can be obtained by asking the supplier for the 

practical melting temperature of the given deicer and the time the deicer takes to melt ice at said 

temperature or by using the table below. [1]  

 

 

 

Anti-icing before the winter storm is the most cost-effective and 

environmentally-friendly way to maintain safe winter conditions! 

 

Figure 5. Example educational material showing the ideal order 
of winter maintenance. Note that snow removal is first. Image 
obtained from Maryland Department of the Environment. 
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The practical melting temperatures refer to real world conditions while the eutectic temperatures 

indicate the lowest possible temperature at which a deicer will work [1]. The table below shows how 

long it will take one pound of rock salt (NaCl) to melt differing amounts of ice. Make sure to note that 

different pavement temperatures influence the time needed for deicers to work.  

 

 

Chemical 
Lowest Practical 
Melting Temp. 

Eutectic Temp. 
Optimal 

Concentration 

NaCl (Sodium Chloride)  15oF -6oF 23% 

MgCl2 (Magnesium Chloride)  -10oF -28oF 27 to 30% 

CaCl2 (Calcium Chloride)  -20oF -60oF 30% 

KAc (Potassium Acetate)  -15oF -76oF 50% 

Blends  Variable depending on chemicals in blend x 

Winter Sand/Abrasives  Never melts ς provides traction only x 

Table 1. Table of Lowest Practical Melting Temperature, Eutectic Temperature, and Optimal Concentration 
for Common Deicers. Adapted from McHenry County (2010) [10]. 

 

Pavement Temperature 
One Pound of Rock Salt (NaCl) 

aŜƭǘǎΧ 
Melt Time 

30oF 46.3 lbs. of ice 5 min. 

25oF 14.4 lbs. of ice 10 min. 

20oF 8.6 lbs. of ice 20 min. 

15oF 6.3 lbs. of ice 1 hour 

10oF 4.9 lbs. of ice 
Dry salt is ineffective and will 

blow away before it melts 
anything 

5oF 4.1 lbs. of ice 

0oF 3.7 lbs. of ice 

-6oF 3.2 lbs. of ice 
Table 2. Table of Melt Times and Amounts for Rock Salt (NaCl). Reprinted from McHenry County (2010) [10]. 

5Ǌȅ ǎŀƭǘǎ ŘƻƴΩǘ ǿƻǊƪ ōŜƭƻǿ мрOF. Applications below this 

temperature wastes time and money! 
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Impacts  
While winter salt is great at deicing and 

increasing public safety during winter 

storm events, the following section 

presents concerns associated with its over-

application and incorrect use [8]. There is a 

limited amount of usable, accessible 

freshwater on earth [3]. 

When snow and ice melts, it flows to local 

waterways. In urban areas, water flows 

over roads, parking lots, and other 

impervious surfaces into storm drains and 

eventually into streams and rivers [3]. 

Protecting public drinking water sources 

from accumulating excess salt is a big job. 

The Maryland public obtains drinking 

water from multiple sources τ groundwater wells, local streams and rivers, and reservoirs. For example, 

the Potomac River provides drinking water for over five million people. In 2015, the Potomac River had 

sodium levels that were three times greater than just 25 years earlier. [8]  

 

 

 

Figure 7. Pie charts depicting the amount of freshwater available on Earth. Only a fraction of the 2.5% of 
freshwater on Earth is available for human  use. Image from ICPRB developed with data from USGS article, 
ά²ƘŜǊŜ ƛǎ 9ŀǊǘƘΩǎ ²ŀǘŜǊΚέ 

 

Deicers should be used to break the bond between the pavement 

or road and ice, not to melt snow and ice off a surface. 

 

Figure 6. Trend in salt sales in the United States (1940-
2010). Reprinted from [14]. 
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By flowing into our waterways, the excess salt can 

impact human health, infrastructure, and the 

environment. [8]  

LǘΩǎ ƴƻǘ Ƨǳǎǘ ǊƛǾŜǊǎ ŀƴŘ ǎǘǊŜŀƳǎ ƛƳǇŀŎǘŜŘ ōȅ ǿƛƴǘŜǊ ǎŀƭǘ 

use. Groundwater wells can be contaminated with salt 

due to natural recharge processes during the winter. 

About half of people in the United States rely on 

groundwater for their drinking water [3]. 

Sŀƭǘ ƛǎ ŎŀƭƭŜŘ ŀ άŦƻǊŜǾŜǊ Ǉƻƭƭǳǘŀƴǘέ ōŜŎŀǳǎŜ it is not 

easily removed once it  enters the environment. 

The degree to which our local surface and ground-

water are impacted depends on the type of winter salt, 

where and how they enter the environment, and how 

fast the salt travels to local waterways [14].  

Financial Costs 
Winter salt use comes at a cost to our infrastructure, automobiles, vegetation, and the environment. 

Estimated damages can range from approximately $800 to $3300 per ton of salt applied. The total cost 

includes infrastructure damage, cost of materials, and labor and equipment of application. [6] 

The table below shows how damage is the greatest portion of the true cost of winter salt use [6]. 

 

Winter salt applied to Maryland roads in response to winter 

storm events are important for public safety but can damage 

infrastructure in both the public and private sectors τ 

including bridges, cars, stormwater treatment facilities, roads, 

and tunnels [8,14]. Overapplication and incorrect use can 

potentially lead to a faster rate of damage to infrastructure, 

corroding metals used in bridges, culverts, and pipes, and 

deteriorating concrete [8]. It can increase the number and size 

of cracks in concrete due to more frequent freeze/thaw cycles 

[14].   

Table 3. Total Costs Associated with Using Winter Deicing Salts. Adapted from Fortin & Mulhern (2013) [6]. 

Item Cost 

Materials (salt)  $55/ton 

Labor and Equipment to Apply Salt $100/ton 

Damages from Use of Salt $800/ton - $3300/ton 

Total Costs $955/ton - $3455/ton 

 

 

Figure 8. Example of excess salt pile near a curb 
on a Maryland sidewalk. Image from ICPRB. 

 

Figure 9. Example of corroded public-
use infrastructure. Image by Brett 
Sayles from Pexels. 
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In bridges, the corrosion and rust that occurs in response 

to winter salt leads to an increase in the volume of the 

metal components. This leads to excess pressure on the 

non-metal components, or concrete, which can 

eventually result in concrete cracking. [8]  

Chlorides can lead to deterioration of roads and 

sidewalks, making them uneven and full of potholes [8]. 

Water then makes its way into the cracks and freezes, 

creating excessive pressure on the concrete, making the 

problem worse. This occurs in a cyclical process 

throughout the winter season, leading to what is called 

the freeze and thaw cycle [8]. Eventually, the concrete 

will need to be replaced [3].   

Estimating the true cost of winter salt to metal 

reinforced concrete is difficult, however, the best way to 

ensure cost savings is to prevent the issues from the 

beginning. [13]  

Chlorides corrode the metal in culverts and pipes used 

for drinking water and may lead to toxins making their 

way into the water. Sodium (associated with sodium 

chloride used as winter deicing salts) can also corrode 

drinking water pipes, leading to higher sodium levels in 

our drinking water. [8]  

Salts are especially damaging to vehicles that drive on treated roadways [8]. Other personal property 

that is subject to corrosion from chlorides include household appliances that use water such as washing 

machines, water heaters, shower heads, and even coffee makers. [8]  

 

 

Figure 10. Example of car (top) and metal 
reinforced concrete (bottom) corrosion. Top 
image by ICPRB. Bottom image from McHenry 
County courtesy of Scott Kuykendall. 

 

 

Figure 11. Example of the freeze/thaw cycle. (1) Water enters small cracks in rocks, concrete, and other 
impervious surfaces. (2) Water freezes, increasing pressure on the surrounding area leading to (3) The extra 
pressure causes the cracks to enlarge. Image from ICPRB.  
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Health 
Overapplication and incorrect use of winter salt can be 

associated with increased sodium levels in our sources of 

drinking water [8]. People can taste chlorides in drinking water 

at levels of 250 mg/L or above [3]. Additionally, high sodium 

levels in public drinking water contribute to an increase in the 

rate of cardiovascular, kidney, and liver diseases in the 

population and are associated with high blood pressure [8]. As 

of 2018, over 30% of Maryland adults have been diagnosed 

with high blood pressure [8]. Exacerbating high blood pressure 

can lead to a higher risk of stroke and heart disease [8].  

A study that looked at the sodium concentrations of different 

wells in New York found drinking water sources that were 

around 30 mg/L, but some were as high as 860 mg/L. This is a 

significant amount to ingest for people on sodium restricted 

diets. [7]  

In addition, children and pets who ingest water high in sodium 

are at risk of becoming ill [8].  

Winter salt poses a risk to pets. There are no standards in 

place to guide the labeling of winter salt, which means that 

άǇŜǘ ŦǊƛŜƴŘƭȅέ Ŏŀƴ ƳŜŀƴ ŘƛŦŦŜǊŜƴǘ ǘƘƛƴƎǎ on different packages 

[6]. Not only are pets at risk if they ingest sodium-rich water, 

but they may ingest the salt itself that is applied to the ground 

by eating salty snow or licking their feet to relive the irritation 

from walking on winter salt [8]. In fact, some pets τ namely 

certain bird species τ can die when they ingest winter deicing 

salts [6].   

Environment 
Winter salt applied to Maryland roads, sidewalks, and parking lots can impact the local environment on 

multiple levels. When salts, especially excess salts tied to incorrect use and overapplication, make their 

way into local lakes and streams, it is a permanent pollutant and cannot be removed [10]. It impacts 

waterbodies by impairing the natural turnover processes in ponds and lakes, aquatic life health, and 

harming aquatic vegetation [3].  

Currently there are 28 rivers and streams in Maryland that are impaired by chlorides [8].  

{ǘƻǊƳ ŘǊŀƛƴǎ ŘƻƴΩǘ Ǝƻ ǘƻ ŀ ǘǊŜŀǘƳŜƴǘ Ǉƭŀƴǘ τ they go to local 

Maryland waterways. 

 

Figure 12. Salt impacts cardiac health, 
kidney and liver function, and can lead 
to stroke. Image from ICPRB. 

 

Figure 13. Paws can become dry and 
cracked after exposure to winter salt on 
sidewalks. Image by Helgy from Canva. 
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While winter salt that mixes into water is permanently tied to 

the water, local water has a residence time, this is how long 

the water remains local before moving on in the global water 

cycle. As more salts are applied and enter the local watershed, 

the time between application and when the subsequent salty 

water is flushed from the watershed increases. It is estimated 

that salt levels may take decades to stabilize in our 

freshwater as long as salt application does not increase. Even 

after the rate of salt application is reduced, salt levels in our 

streams and rivers may still rise because of existing winter 

deicing salts that have not made it to waterways yet, such as 

those mixed in soils. [7]  

Aquatic Life 

LǘΩǎ ƴƻǘ Ƨǳǎǘ ƘǳƳŀƴǎ τ fǊŜǎƘǿŀǘŜǊ ŦƛǎƘ ŘƻƴΩǘ ƭƛƪŜ ǎŀƭǘy water, either.  

In a typical water cycle, local lakes are subject to seasonal turnover (i.e., vertical mixing of water) which 

cycles nutrients and oxygen through the various depths of the lake. Water high in salts and chlorides is 

heavier than freshwater, and sinks to the bottom of lakes, disrupting the natural turnover cycles. This 

change in turnover prevents the bottom salty layers from mixing in and traps nutrients while also 

limiting the amount of oxygen available for aquatic life. [3] 

The United State Environmental Protection Agency has established a chronic chloride concentration 

limit of 230 mg/Liter. Water concentrations higher than 230 mg/L can negatively affect the survival, 

growth, and reproduction of fish, amphibians, aquatic macroinvertebrates, and even insects. [3]  

Every species has a range of salinity that they can tolerate. While it is uncommon for waterbodies to 

reach lethal levels of salinity for long durations, lethal levels may occur in some waterbodies in urban 

areas or temporarily during the period right after winter storm salt application. [7]  

It only takes 1 teaspoon of road salt to pollute 5 gallons of water! 

 

Figure 14. Example of corroded 
manhole cover and stormwater 
infrastructure frequently exposed to 
salt-rich stormwater. Image from [3]. 

 

Figure 15. Image depicting the difference in seasonal turnover in a non-salty lake (left) and a salty lake (right). 
Reprinted from Fortin Consulting, Inc. (2019) [3]. 
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High salt concentrations in local waterways 

can impact important internal functions of 

aquatic life. For example, freshwater fish 

exposed to water with high salinity can have 

trouble with osmoregulation (the regulation 

of water and salt concentrations within the 

ŦƛǎƘΩǎ ōƻŘȅύΣ ŘƛŦŦƛŎǳƭǘȅ ōǊŜŀǘƘƛƴƎΣ ŀƴŘ ŜǾŜƴ 

reduced eating habits. Fish use more energy 

for survival and less for digestion and growth. 

Migratory fish may be forced to find 

alternative spawning grounds that are easier 

for fish and egg survival.  

Even low salt concentrations can impact eggs 

and small aquatic life. They may be low on 

the food chain, but they are vital to a healthy 

ecosystem, including the fish and birds that 

prey on them. [3] 

Saltier habitats may lead to reductions in 

local Maryland fish populations and the 

diversity of the fish community. [8]  

Diversity and population size of fish species in urban areas are already recorded to be less than that of 

non-urbanized areas [11]. The impact of winter deicing salts may exacerbate that difference.   

Certain species that live on the bottom of streams, like benthic macroinvertebrates, are also sensitive to 

increased salt concentrations [8]. Benthic populations may not have the ability to escape when there is a 

change in seasonal turnover as they cannot leave the lower zones where the salty, less oxygenated 

water is trapped.  

 

Vegetation 

Have you ever wondered why there are often patches of dead grass along the sidewalk? Salt can impact 

vegetation τ both aquatic and terrestrial. Lawns and landscaping are especially susceptible to drying 

out and salt burns. Excess deicers sprayed during application or runoff with melting snow can damage 

or kill plants. With enough salt accumulation the plant will eventually die. [3]  

It is easier to apply less salt or sand than to recover the material 

after it is applied. 

Salt spray can damage branches and buds of trees. 

 

Figure 16. Example of a given species' tolerance range. 
The species can survive, grow, and reproduce in the 
darkest blue range. It doesn't reproduce as well in the 
middle blue range and has limited survival in the lightest 
blue range. Outside of the blue ranges the given species 
cannot survive. Image from ICPRB.  
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Aquatic vegetation may be subject to a similar fate as terrestrial vegetation. They are exposed to salty 

water that can accumulate in plant leaves, stems, and roots and eventually lead to plant death [3].  

Native plant species that are not tolerant to high salt concentrations may completely die out, which 

could allow non-native salt-tolerant species to take hold [3].  

Soil 

The addition of sodium can change soil structure, leading to compaction and poor drainage. Soil 

chemistry can change with the addition of sodium, causing a rise in pH. This reduces the amount of 

nutrients readily available for plant growth. [3]  

  

 

Figure 17. Example of the water cycle depicting multiple paths water can move. Note that in this watershed, 
water can enter through precipitation, groundwater, or surface water. Water can also exit the watershed in the 
same way. Image by Steve Adams and obtained from MCPA.  
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Module 2. Smart Salting  
Learning Objectives:  

1. Recognize the many ways that Smart Salting can improve winter operations while saving 

money, time, and effort. 

2. List the main practices that are involved in Smart Salting. 

3. Learn more about site drainage and facilities maintenance strategies. 

What is Smart Salting?   
Smart Salting is an integration of both science and best practices in winter maintenance decisions. It is 

an opportunity for winter maintenance professionals, those who hire them, and the public to reduce salt 

use, save time and money, and help the environment.  

More salt does not mean more safety. Smart Salting maintains public safety on roads, sidewalks, and 

parking lots, while reducing the amount of overall salt-use to protect aquatic life, infrastructure, and 

our drinking water.  

The Maryland Smart Salting training materials provides proactive, 

cost-effective, and environmentally conscious choices and techniques 

for winter maintenance of non-highway roads, parking lots, and 

sidewalks. 

As with most situations, one size does not fit all. There are a range of 

circumstances, winter storms, and experiences. Winter maintenance 

professionals will find a variety of options for Smart Salting in this 

material and are encouraged to experiment, adapt, and refine their 

own practices.  

Focus on Manual Removal vs. Material Use   
Removing snow early and often can reduce compaction and reduce 

the amount of salt needed to maintain safety.  

Applying the right amount of salt or brine prior to a storm can aid 

mechanical removal by preventing the snow from bonding to the 

pavement. This practice is known as anti-icing.  

 

Figure 18. Manual snow 
removal. Image by Karolina 
Grabowska from Pexels. 
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Mechanical removal on sidewalks 

Depending on the amount of snowfall, a winter maintenance 

professional may utilize the One-Pass or Two-Pass mechanical 

removal method. [4] 

Lighter snow: one-pass 

A once-over with a broom or shovel may be all that is needed 

to fully remove the snow during a lighter snowstorm.  

Heavy snow: two-pass 

The two-pass method is effective during heavier snowstorms. 

This involves using two different tools for better snow 

removal. The initial pass removes the bulk of the snow (using a plow, for example), then the second pass 

removes the snow closer to the sidewalk. Tools used for the second pass could be a broom or shovel.  

 

Best practices for sidewalks [7]:  

¶ Always remove snow mechanically first. This reduces the chances of refreezing and slush build-

up. This also allows you to better identify and selectively address problem areas. 

¶ Use drop spreaders, not rotary spreaders. If you must use a rotary spreader, adjust the opening 

to limit dispersion or install shields to restrict the spread pattern. 

¶ Using heated or textured mats on sidewalks or steps can reduce the need for deicers in small 

problem areas. Be sure to test them. Avoid using deicers on heated sidewalks. 

¶ Look for opportunities to close extra entrances during the winter. Many slip and fall incidents 

happen within ten feet of the curb. Anti-icing and aggressive mechanical snow removal can 

create a safer walking surface. 

¶ Keep in mind that salt and sand on sidewalks get tracked into buildings. This leads to slippery 

areas inside the building. 

¶ Consider using alternative, plant-based deicers. These may be effective for you, depending on 

your situation, and they have reduced environmental impacts when compared to salt. As with 

any new material or strategy, be sure to test any alternative deicers first and follow 

ƳŀƴǳŦŀŎǘǳǊŜǊǎΩ ŀǇǇƭƛŎŀǘƛƻƴ ƎǳƛŘŜƭƛƴŜǎΦ 

Although property managers may need to adjust staff time during a snowstorm to apply these best 

management practices, they will see a benefit from less product used, less infrastructure damage, and a 

healthier environment.  

Use the One-Pass or Two-Pass Removal Method before adding a 

deicer. 

 

Figure 19. Mechanical snow removal. Image 
by Lauren Hedges from Pexels. 
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Use Existing and New Equipment   
The right tool for the job can mean the difference 

between wasted time and materials, and a job 

well done. Properly working equipment is equally 

crucial for winter maintenance success, especially 

when it comes to reducing the amount of wasted 

salt during a winter storm.  

Some types of equipment can be retrofitted or 

calibrated for a more consistent rate of 

application, which reduces salt usage, spillage, 

and cleanup. (See the calibration section for more 

information on correct calibration of specific 

equipment types.)  

In some cases, it is economical to purchase new equipment. An investment in new, innovative 

equipment can be recouped through increased efficiency. This is particularly true for equipment that is 

used for the application of liquid deicers (i.e., brine).  

The following list provides suggestions for new equipment or retrofitting of existing equipment that will 

help winter maintenance professionals reduce their material use while providing a safe and economical 

service (reprinted from [3]): 

¶ Purchase a pavement sensor. 

¶ Buy equipment that can deliver very 

low rates of granular products.  

¶ Outfit larger trucks with ground speed 

controls so that the application rate 

changes automatically as the speed 

changes.  

¶ Modify existing equipment so that it 

can discharge the application rates 

described in the Calibration Rates 

section of this manual. Older 

equipment often applies more salt 

than is recommended.  

¶ Invest in equipment that can deliver 

liquid deicers.  

¶ Outfit sidewalk spreaders with shields 

to better direct the spread pattern.  

¶ Obtain a tank for liquid storage or find 

a near-by source of liquids to fill up 

trucks. 

 

Figure 20. Mechanical snow removal. Image by Tim GG 
from Pexels. 

 

Case Study: Villages of Shorewood Hills 

learned that the same equipment-type 

could have drastically different salt output. 

The organization saw significant salt use 

reduction after correctly calibrating each 

piece of equipment separately. 

https://youtu.be/LEt9-tut_es
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Equipment upgrades are not the only path to Smart Salting. Instituting these practices will help reduce 

the amount of salt used while protecting the environment and your bottom line (reprinted from [3]).  

¶ Anti-ice before the storm. 

¶ Remove snow from surfaces as quickly as 

possible to reduce compaction. 

¶ Plow before applying deicers to avoid 

dilution of the salt. 

¶ Minimize deicer use during the storm. 

¶ Never plow or blow snow into bodies of 

water, wetlands, traffic or into streets. 

¶ Minimize back-up maneuvers to reduce the 

chance of accidents. 

¶ Limit use of salt and sand during the storm; 

use only to reduce bonding. 

¶ Do not use salt to burn off snow. 

¶ Use application rate chart to determine how 

much salt to use. 

¶ 5ƻƴΩǘ ŀǇǇƭȅ ŘǊȅ ǎŀƭǘ (sodium chloride) below 

15º F pavement temperature. It will not melt 

fast enough to help. 

¶ Below 15° F, use wetted salt. 

¶ For extreme cold, skip melting and use sand. 

¶ Clean up spills. 

¶ Accurately record the material used at each 

site. 

¶ Pay attention to its effectiveness and record 

observations. (Find templates in the 

Documentation of Application section of this 

manual.) 

¶ Use only what is needed based on proper 

application rates for the conditions. 

¶ Put extra back in salt pile or return extra 

bags. 

 

Figure 21. Salt on a parking lot surface. Image 
from ICPRB. 

 

Figure 22. Rusted grocery cart corral. Image from 
ICPRB.  
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Why Salt Smart?  
Smart Salting combines best management 

practices and science to lead winter 

maintenance professionals to the best 

decisions. There are many different views and 

opinions that winter maintenance professionals 

must navigate when it comes to doing their job. 

Some of those views include the idea that 

feeling the crunch of salt underfoot means that 

sidewalks are safe for foot traffic. Others 

support less salt application for clean parking 

lots and sidewalks and less environmental 

impacts. [5] 

As we saw in the previous section, the rise in 

winter salt applications has been the subject of 

many research studies in recognition of the 

environmental and infrastructural impacts [9], 

many focused on developing the best methods 

for ensuring safe roads during winter storms 

[9]. The increased research efforts have led to 

enhanced media attention and public outreach 

[5]. Public opinion is shifting from the idea that 

more salt is safer to believing that excess salt is 

not environmentally friendly and looks 

unprofessional [5]. Frequently, companies are 

looking to hire winter maintenance 

professionals that have local Smart Salting 

training and certification [5].  

 

 

 

Plant-based deicers contain phosphorus. The addition of just 1 

pound of phosphorus to water can lead to a 500-pound increase in 

algae growth. 

 

 

Figure 23. Example of dead vegetation due to winter 
deicing salts applied to parking lots (top) and roads 
(bottom). Top image from McHenry County Courtesy of 
Michael Adams and Lake County Health Department. 
Bottom image by Famartin from Wikimedia Commons. 
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Figure 24. Example of Smart Salting Snow and Ice Certifications from McHenry County (Top) and Minnesota 
Pollution Control Agency (Bottom). 
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By educating customers and tenants on sustainable winter maintenance practices, you can help 

expedite the shift in public perception and increase public support for better practices [5].  

There are several best management practices available to reduce winter salt use:  

¶ Anti-icing with brine prior to the winter storm. 

¶ Pre-wetting salt before application to the roads. 

¶ Calibrating equipment to prevent inefficient application. 

¶ Using variable application rates in automated spreaders to change the speed of application with 

the speed that the vehicle is traveling. 

¶ Storing salt properly minimizes product loss and pollution. 

¶ Allotting time to clean up unintended spills. 

¶ Staying up to date on road conditions. 

¶ Understanding and using the ideal plow type. 

¶ Using the pavement temperature and pavement temperature sensors to guide decisions. 

¶ Adjusting the level of service of winter maintenance to current conditions. 

¶ Identifying areas that should have no- or low- salt application based on the surrounding 

environment. 

 

Save money, time, and effort   
Adding too much salt is just a waste of time, money, and salt. By using alternative deicers and best 

management practices, we can reduce the costs to the environment and infrastructure, therefore saving 

money, while still maintaining safety.  

In addition to the costs associated with direct damage due to corrosion and higher drinking water 

treatment costs, there are indirect costs associated with the application of winter salt. These include 

public health costs and costs to the drinking water suppliers (outside of the need for extra chemicals or 

damages to infrastructure) [8].   

Overall, the damage to local infrastructure τ including roads, bridges, stormwater infrastructure, 

culverts, pipes, and appliances τ can cost up to five times as much as the initial cost of purchasing the 

winter salt [4].  

 

Know the pavement temperatures to know the right rate of 

application. 

Contracts based on fee-per-pound of deicing materials used can 

lead to excess material application and threaten Maryland waters. 
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More effective and safe for clients  
Communicating with clients prior to the winter season can help to ensure a smooth transition to new 

products and practices and ensure that client and applicator expectations are in sync [7]. Be sure to 

express the time and money saved by adopting best management practices τ less indoor and outdoor 

cleaning costs for the customer and reduced maintenance and product costs for the applicator [3]. 

In areas where the client is associated with tenants, such as apartment buildings and neighborhoods, 

getting residents involved in Smart Salting principles can ease any tenant concerns associated with the 

reduced use of salt. Providing tenants with a list of best practices that they can use that promote 

efficient and effective salt application and explaining the benefits of each best management practice 

(both economic and environmental) can lead to reduced resident concerns and lead to an increase in 

public support for Smart Salting practices.  

Examples of best practices for the public [10]: 

¶ Shovel early and often to prevent the need for salt. 

¶ Plan to stay home until the sun naturally melts the snow. 

¶ Use a blend of native bird seed for traction.  

.ǳǎƛƴŜǎǎ ƻǿƴŜǊǎΣ ǇǊƻǇŜǊǘȅ ƳŀƴŀƎŜǊǎΣ ŀƴŘ ǿƛƴǘŜǊ ƳŀƛƴǘŜƴŀƴŎŜ ǇǊƻŦŜǎǎƛƻƴŀƭǎ Ŏŀƴ ƘŜƭǇ ƳƻǾŜ ǘƘŜ άǎŀƭǘέ 

needle further by helping to educate and inform the public on the reasons behind Smart Salting 

techniques.  

tǊƻǘŜŎǘ ȅƻǳǊ ŎƭƛŜƴǘǎΩ ǇǊƻǇŜǊǘȅ ŀƴŘ ȅƻǳǊ ŜǉǳƛǇƳŜƴǘ  
By adopting Smart Salting principles, equipment damage and client property damage can be reduced. 

[10] 

Some methods for protecting equipment include: 

¶ using application rate charts;  

¶ calibrating equipment; 

¶ using anti-icing prior to a winter storm; and 

¶ staying informed about practical melting 

temperatures associated with each deicer [11].  

Some methods that help protect client property include: 

¶ plowing before deicer application; 

¶ using pre-wetted deicing materials;  

¶ cleaning up excess deicer after winter storm 

events;  

¶ ensuring proper disposal of excess materials [11]; 

and 

¶ closing additional entrances/exits during the 

winter season or even just during winter storm 

events [7].  

 

Figure 25. Example of closed stairway to 
avoid adding excess salt when a main 
stairway is available. Image from MPCA [5]. 
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In addition to the above practices, having a clear 

contract and communication plan between client and 

applicator can help ensure that best management 

practices are used correctly and therefore protect 

property and equipment [5]. Best management 

practices ǇǊƻǘŜŎǘ ōƻǘƘ ǘƘŜ ŎƭƛŜƴǘΩǎ ǇǊƻǇŜǊǘȅ ŀƴŘ ǘƘŜ 

ŀǇǇƭƛŎŀǘƻǊΩǎ ŜǉǳƛǇƳŜƴǘΦ 

While using more advanced equipment and adjusting application procedures may have a higher upfront 

cost, the case studies make it obvious that the practices save money in the long run.  

Tracking the return on investment will help make the case for those worried about the bottom line. 

Find templates for tracking in the Documentation of Application section of this manual.  

 

Tap into the eco-minded business market 
Advertising the use of Smart Salting techniques can help applicators communicate with clients (and their 

tenants) and bring in new customers who wish to support eco-friendly businesses. Advertising efforts 

can range from large campaigns to offering and posting fliers with key information. For example, 

²ƛǎŎƻƴǎƛƴ {ŀƭǘǿƛǎŜ Ƙŀǎ ǘƘŜ άƭƻǾŜ ǘƘŜ ƭƛƴŜǎέ ǎƭƻƎŀƴ ǿƘƛŎƘ ƛƴŦƻǊƳǎ ōǳǎƛƴŜǎǎŜǎ ŀƴŘ ǘƘŜ ǇǳōƭƛŎ ǘƘŀǘ ƎƻƻŘ 

anti-icing will appear as lines on roadways [4].  

Sharing what to expect during a winter storm and when customers should use extra caution can also 

increase client and associated tenant confidence in winter maintenance operations.  

To further build trust between winter maintenance operations and customers, including residents, it is 

ƛƳǇƻǊǘŀƴǘ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ŎƭƛŜƴǘΩǎκǊŜǎƛŘŜƴǘΩǎ ŎǳǊǊŜƴǘ ŜȄǇŜŎǘŀǘƛƻƴǎ ƻŦ ǎŀƭǘ ǳǎŜ ŀƴŘ ǎŀŦŜǘȅΦ ¢Ƙƛǎ Ŏŀƴ ƘŜƭǇ 

ǘŀƛƭƻǊ ŜŦŦƻǊǘǎ ǘƻ ǘƘŜ ŎƭƛŜƴǘΩǎκǊŜǎƛŘŜƴǘΩǎ ŎǳǊǊŜƴǘ ŜȄǇŜŎtations and understand what level of advertising will 

be most effective. Some simple facts and phrases can be extremely effective. Using posters that 

ŀŘǾŜǊǘƛǎŜ ŦŀŎǘǎ ǎǳŎƘ ŀǎΣ άм ǘŜŀǎǇƻƻƴ ƻŦ ǎŀƭǘ ƛǎ ŀƭƭ ƛǘ ǘŀƪŜǎ ǘƻ ǇŜǊƳŀƴŜƴǘƭȅ ǇƻƭƭǳǘŜ р Ǝŀƭƭƻƴǎ ƻŦ ǿŀǘŜǊΣέ Ŏan 

convey the need for Smart Salting practices. [5] 

Using the correct amount of the ideal material at the correct time 

will save time and money. 

Case study video: The Bruce Company 

saw a reduction in materials cost 

without compromising customer 

service or safety.  

 

Figure 26. Love the Lines advertisement from Wisconsin Saltwise. Reprinted from [4]. 

 

https://youtu.be/vNihwQ5LMYU
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The Virginia Salt Management Strategy (SaMS) Toolkit 

recommends focusing advertising efforts on the following 

five topics:  

1. The importance of public safety.  

2. The unintended environmental impacts of salt use.  

3. Why minimizing salt application matters.  

4. The pros and cons of winter salt use (keeping in 

mind the concerns of all stakeholders).  

5. Information on ways the target audience can 

address the issue. 

*List reprinted from [8]  

 

These core ideas should be conveyed to customers and the public using a positive tone and with 

action-oriented phrasing. Additionally, sticking with a key phrase throughout all outreach products and 

advertisements can help to maintain the same message and increase education on Smart Salting. For 

example, using the same slogan on all visual advertisements and as hashtags in social media platforms 

can increase the number of views and people that are exposed to Smart Salting concepts. [8]  

 

 

Good communication with customers, residents, and visitors will 

help establish trust and rapport between the two groups. 

 

Figures 28. Sticker from Minnesota Parks & Recreation Board (left) and smart salter graphic and winter cling 
(right). Images from Fortin & Jacobson (2020) [5]. 

 

 

 

Figure 27. Outdoor staircase. Image by 
Nguyen Lam from Pexels. 
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How Smart Salting Improves your Bottom Line 
Salt is cheap but salt damage can be expensive. According to Fortin Consulting Inc., 2014 [2], one ton of 

salt inflicts $800-$3,300 in infrastructure damage annually. Sidewalks, railings, steps, landscaping, 

vehicles, and roads can all be damaged by salt. When the salt is tracked inside a building it can do 

further damage to walls, carpets, and maintenance equipment, creating costly maintenance and repairs 

for property managers.  

 

 

 

 

 

Figure 29. Potential Annual Cost Savings from Reduced Deicing Salt Use in the TCMA. Reprinted from Fortin 
Consulting, 2014 [2]. 

 

! ŎƻƴǘǊŀŎǘƻǊΩǎ ǇŜǊǎǇŜŎǘƛǾŜΥ  

J. Swope of Chesapeake Bay Landscape Professional, 

Brine applications provide an opportunity for contractors to provide 

profitable, additional pro-active services for their client while also reducing 

the potential for excessive ice melter to be applied during and after a 

weather event. By combining brine pre-treatment pricing with per 

application pricing, the contractor can be profitable while also being smart 

about how much salt is applied. It creates a win-win situation for the 

contractor and property manager. 
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Saving Money 

Cost-benefit analysis 

When considering which Smart Salting practices to implement, some practices provide higher potential 

cost savings than others.  

The following list contains planning practices with the highest return on investment [8]: 

¶ develop a Winter Maintenance Plan; 

¶ accountability for Smart Salting at all levels;  

¶ Smart Salting training; 

¶ proper storage of deicer piles; 

¶ establish a calibration process; 

¶ calibrate equipment; 

¶ weather forecasting; 

¶ know the surface temperature; 

¶ use enhanced equipment and technology (e.g., spreaders that can deliver low rates, collect data, 

and/or are ground controlled/speed-synchronized); 

¶ perform anti-icing; 

¶ plow early and often; 

¶ use the right tool for the job (i.e., choose the right plow, shovel, pusher, blower, blade, or 

broom for the property); 

¶ vary application rates depending on conditions; 

¶ use pre-wet deicers; 

¶ direct liquid application; and 

¶ measure and record deicer use.  

 

Figure 30. TCMA Potential Cost Savings from Reduced Deicing Salt Use. Reprinted from Fortin Consulting, 2014 
[2]. 
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The sample anti-icing and de-icing tracking forms in this manual can be used to document the process. 

Make sure to discuss the results with the property managers and other maintenance workers.  

CƻǊ Ƴŀƴȅ ōǳǎƛƴŜǎǎŜǎΣ ǘƘŜǊŜΩǎ ƳƻǊŜ ǘƻ ǘƘŜ Ŏƻǎǘ-benefit analysis than just the bottom line. When snow 

contractors and property managers work closely together to develop and implement a winter 

maintenance plan based on Smart Salting concepts, they develop a collaborative relationship based 

on mutual trust and respect which benefits both parties in the long run.  

How much can be saved a year and or season when applying savvy salt operations? Smart Salting 

operations can lead to significant annual savings for the winter maintenance operators, property 

managers, and even individuals who visit the site of interest. While there may be upfront costs, savings 

can be seen in as little as one year. For example, the University of Minnesota, Twin Cities saved $55,000 

in the first year of adopting best management practices. While the new equipment purchased to enable 

the application of the best management practices cost $10,000, the overall savings was $45,000. [4] 

Reducing salt application by just one ton per year can save anywhere from 2 to 4 figures per ton of salt 

not applied (reduced). For instance, Fortin Consulting Inc. (2014) [2] showed savings between $600-

1,460 in infrastructure damages and $75-227 in environmental damages.  

 

Estimates 
Infrastructure Damage Environmental Damage 

Road 
Maintenance 

Infrastructure 
Damage 

Tree Damage 
Ecosystem 
Damage 

Low Estimate $600 x $75 $172 

High Estimate $615 $1460 $110 $227 
Table 4. Estimated Savings in Damages in $USD per 1 Ton Reduction in Salt Applied for Winter 
Maintenance Estimated by Fortin Consulting Inc., (2014). Adapted from Virginia SaMS [8]. 

 

 

Figure 31. Reprinted from McHenry County, Snow & Ice Control Handbook for Sidewalks and 
Parking Lots, page 28 [7]. 
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Savings associated with reduced salt application can 

also benefit individuals. Michigan estimated the 

costs of vehicular corrosion associated with various 

deicing products for the year 1993 and found 

estimated costs to car owners ranging from $4 per 

ton of deicer applied to $715 per ton of deicer 

applied. The table below shows estimated costs due 

to vehicular corrosion in Michigan in 1993 for various 

deicing products (adapted from DEQ, 2021 τ Public 

Sector Consultants 1993) [8].  

 

MS4 language/Maryland policies  
Many states, including Maryland, are starting to require 

specific winter salt maintenance Best Management 

Practices in the National Pollutant Discharge 

Elimination System (NPDES) Municipal Separate Storm 

Sewer System (MS4) Permits for some jurisdictions 

(e.g., section 4.d. of Permit 20-DP-3320 of Montgomery 

County, Maryland). Maryland, which has 28 

waterbodies with chloride impairments [9], has a 

vested interest in reducing winter salt application 

without compromising public safety.  

{ƳŀǊǘ {ŀƭǘƛƴƎ ǎŀǾŜǎ ǘŀȄǇŀȅŜǊǎΩ ƳƻƴŜȅ ōȅ ǊŜŘǳŎƛƴƎ 

material costs and reducing infrastructure damage, all 

while protecting our natural resources and drinking 

water. The State of Maryland sees the benefits in 

reducing the amount of salt we use, and they want to 

help you see it, too.  

Success Stories 
The entities listed in the table below were able to save significant amounts of money after implementing 

practices they learned in a Smart Salt training such as the one offered by the Minnesota Pollution 

Control Agency. Similar money-saving tips and tricks can be found in this Maryland Smart Salting 

training material. Additional information on each case study can be found on the Minnesota 

Stormwater Manual Success Stories: Salt Reduction and Cost Savings Examples website.  

Deicing Product Low Estimate ($USD/ton) High Estimate ($USD/ton) 

Sodium Chloride $321 $715 

2:1 Salt-Sand Mixture $214 $476 

Calcium Magnesium Acetate (CMA) $19-$32 $17-71 

Calcium Chloride $241 $457 
Table 5. Table of Estimated Vehicle Corrosion in Michigan Per Ton of Applied Product in 1993 Dollars. Adapted from Table 6 

in Virginia SaMS, DEQ, 2021 [8]. 

 

 

Figure 32. Smart Salting techniques reduce the 
amount of product used. Image from ICPRB.  

 

Case Study: C&W Services worked 

collaboratively with the site manager at 

CUNA Mutual to reduce their bulk salt 

usage by 14% and their bag salt usage 

by 35% while still providing the service 

and safety their client had come to 

expect.  

 

https://mde.maryland.gov/programs/Water/StormwaterManagementProgram/Documents/Final%20Determination%20Dox%20N5%202021/Montgomery%20County%20MS4%20Permit%20Final.pdf
https://stormwater.pca.state.mn.us/index.php?title=Success_stories:_salt_reduction_and_cost_saving_examples
https://stormwater.pca.state.mn.us/index.php?title=Success_stories:_salt_reduction_and_cost_saving_examples
https://youtu.be/eBoN9owOwls
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Entity 
Time 

Period 
Main Actions Implemented 

Salt 
Redu
ction 

Cost Savings 

University of 
Minnesota, 
Twin Cities 

Start 2006 
.ŜƎŀƴ ƳŀƪƛƴƎ ǎŀƭǘ ōǊƛƴŜ ŀƴŘ ŀƴǘƛπƛŎƛƴƎ ŀƴŘ 
adopted several other salt reduction BMPs. 

48% 
New equipment cost 
$10,000; $55,000 cost 
savings first year 

City of 
Waconia 

Start 2010 

Switch from 1:1 sand:salt to straight salt & 
liquid anti-icing; calibration; equipment 
changes; use of air and pavement 
temperatures. 

42% 
$8,600 yearly cost savings 
($1.80 per lane-mile) 

City of Prior 
Lake 

2003-
2010 

Upgrade to precision controllers & sanders; 
anti-icing & pre-wetting; use of ground 
temperatures, best available weather data; 
on-site pre-mix liquid & bulk-ingredient 
storage, mixing & transfer equipment; staff 
education. 

42% 

$2,000 per event 
estimated cost savings; 
20-40 mg/L decrease in 
receiving-water chloride 
(liquid app-only 
watershed).  

Rice Creek 
Watershed 
District Cities 

2012-
2013 

Staff training; purchased shared anti-icing 
equipment. 

32% $26,400 in one winter 

City of 
Cottage 
Grover 

2011-
2012 

Staff Training 
Not 

availa
ble 

$40,000 in one winter 

City of 
Shoreview 

Start 2006 

Stopped using a salt/sand mixture and 
moved on with straight salt; set up all its 
large plow trucks with state of the art salt 
spreading controls, pre-wetting tanks and 
controls and pavement sensors; use of 
calcium chloride in the pre-wetting tanks 
reduced the amount of rock salt as well; all 
applicators and supervisors annually attend 
training; crews attend an annual snowplow 
meeting to review procedures and talk 
about salt use and conservation methods; 
trucks set up for anti-icing main roads with 
calcium chloride. 

44% 
since 
2006 

$24,468 in 2014 

WƻŜΩǎ [ŀǿƴ ϧ 
Snow, 
Minneapolis 

Start 
2013-
2014 

Owner & staff training; purchase of new 
spreader, temperature sensors; equipment 
calibration; use of temperature data; on-
going experimentation. 

50% 

$770 estimated cost 
savings in 2014 - 
Expected to use 20 tons, 
only use 9 tons 

Edina Public 
School 

Start 2014 

Purchasing less salt at the start of the 
season; invested in mechanical removal 
equipment; training for staff and crew 
starting in 2016; incorporated salt brine 
and created their own brine-making 
equipment. 

60% 
Went from using 45 
pallets of salt to 16 
pallets. 

Table 6. Success stories (adapted from MPCA, 2016 [1], with additions from Fortin & Jacobson, 2020 [5] and Fortin, 
2015 [4]). 
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Modules 3 and 4: Pre-Season Preparations, Site Planning, and 
Contracts  
Learning Objectives:  

1. Prepare staff and equipment for winter operations (e.g., calibration, repairs, trainings). 

2. Calculate area treated for your property and the amount of material using Smart Salting 

BMPs. 

3. Describe proper site drainage and storage of onsite material, and why they are 

important. 

4. Develop site-specific service agreements and maintenance operation policies. 

5. Identify the different types of materials used during winter maintenance and how they 

work. 

6. Understand the steps for pretreatment and when/ where to use which kind 

(pretreatment). 

7. Understand the steps for pretreatment and during the storm application. 

8. Understand pavement vs air temperature and speed of melting. 

9. Determine the correct usage of salt for sidewalks, building entrances and parking lots 

(e.g., how much is just right/ too much). 

Preparation is an important Smart Salting practice. Getting ready for winter operations includes general 

pre-season activities like creating a winter maintenance operations policy, trainings, calibration, and 

repairs as well as site-specific planning activities and developing winter maintenance contracts that 

promote cost-effective and environmentally friendly salting strategies.  

Preseason Preparations  
Operations Policy 
The first step in preseason preparations is to create a winter maintenance operations policy. The policy 

should identify the roles and responsibilities of all staff. This includes schedules, equipment 

assignments and maintenance, and routes where applicable. The policy should also outline the 

strategies and resources that will be used during snow fighting, including [3,9]: 

¶ chemical and/or abrasive materials that will be used; 

¶ location of short- and long-term storage for particulate and liquid products; 

¶ how spillage and overapplication will be handled;  

¶ the when and how ƻŦ ǘǊŜŀǘƳŜƴǘΥ ŀǇǇƭȅ ōǊƛƴŜ ōŜŦƻǊŜ ŀ ǿƛƴǘŜǊ ŜǾŜƴǘΣ ǘǊŜŀǘ ŎƘŜƳƛŎŀƭƭȅ ƻƴƭȅ ŀǘ мέ ƻŦ 

ǎƴƻǿŦŀƭƭ ŀƴŘ ǳƴŘŜǊΣ Ǉƭƻǿ ŀƴŘ ǘǊŜŀǘ ŀōƻǾŜ мέ ƻŦ ǎƴƻǿŦŀƭƭΤ ŜǘŎΦ ώ4]; 

¶ snow and ice disposal locations should be carefully selected (see subsection Snow pile 

locations); and 

¶ snow removal procedures for loading and hauling when sufficient on-site storage is lacking. 
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Maintain Safety During Winter Events 
Property managers and winter maintenance professionals should begin 

discussions about safety and expectations well before the first snowflake 

falls. Public safety is the primary goal for all parties during a snowstorm. 

However, it is a misconception that more salt means more safety.  

Together, they can develop a plan to reduce salt use while still ensuring 

safety and service.  

Avoiding lawsuits is typically the number one reason for overapplication. 

Addressing this issue during your pre-planning process can put everyone at 

ease. A Winter Maintenance Plan will help guide winter operations and 

ŘŜŎƛǎƛƻƴǎΦ ! ǘŜƳǇƭŀǘŜΣ ƭƛƪŜ at/!Ωǎ aƻŘŜƭ Contract for Snow and Ice 

Management Services safety clause, can be used to address many areas of 

concern.  

The following steps can be used by property managers to ensure all 

parties are well-prepared for winter maintenance (reprinted from [5]): 

¶ Review the maintenance policy/plan with staff and inform 

customers of your high-level plan. 

¶ Establish a clear level of service expectations and education 

for staff and building users. 

¶ Incorporate certification training into contracts and/or require 

it of their staff. 

¶ Follow the plan. 

¶ Fully document maintenance activities to prove you followed 

the plan. 

¶ Review and update the maintenance policy and plan each year. 

¶ Understand your regulatory obligations and the effects of over-salting on the environment. 

 

Figure 35. The sidewalk on the left with excess salt is no safer than the stairs on the right cleared of snow and 
ice without excess salt. Images from [5]. 

 

Figure reprinted from MPCA, 2020 

 

 

Figure 33. Hand-held 
Temperature Sensor. 
Image from [3]. 

 

Figure 34. Mechanical snow 
removal. Image by Lauren 
Hedges from Pexels. 

https://www.pca.state.mn.us/sites/default/files/p-tr1-52a.pdf
https://www.pca.state.mn.us/sites/default/files/p-tr1-52a.pdf
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Staff training 
Having a knowledgeable staff will help ensure the job is done professionally and correctly. Site 

managers, equipment operators, and contract or seasonal crew members should receive the 

appropriate training. A basic course in winter maintenance is suggested for all staff and a more 

advanced level for managers. Topics of classroom and hands-on training include material properties, 

material selection appropriate for a given weather condition, timing of applications, application rates, 

proper materials storage, record keeping and analysis, environmental impacts, snow and ice removal 

procedures, as well as equipment choices, maintenance, and calibration. 

Providing training prior to the winter season ensures staff are knowledgeable about Smart Salting 

concepts and operators are well versed in how to operate and maintain their assigned equipment [12]. 

The Minnesota Pollution Control Agency (MPCA) provides a short two-part video series that introduces 

the concept of Winter Maintenance Training For Small Sites (Part 1 and Part 2), and was produced by 

the Mississippi Watershed Management Organization, University of Minnesota, and Fortin Consulting. 

Materials 

Get to know your material 
A variety of chemicals are available to fight ice and snow. The type, form, and application rate of the 

materials depends on the prevailing weather conditions (i.e., snow, ice, sleet), as well as on pavement 

and air temperatures. Materials fall into four categories τ abrasives, deicers, anti-icers, and organics. 

They come in either granular or liquid form. Abrasives do not melt snow nor ice, rather they provide 

traction. Anti-icers prevent adhesion and ice formation. Deicers melt existing snow and ice. [4]  

Although some deicers (e.g., acetates) cost more than others, they still may be more economical 

during certain weather conditions because less material may be required to do the job.  

Test your materials 

Especially when using an unfamiliar product, small amounts should be tested to verify that it is 

performing as claimed by the manufacturer or vendor. Tests should be done under various conditions, 

and the results should be recorded. If the product performs differently than expected, the manufacturer 

or vendor should be contacted for advice. 

Store your materials properly 

Proper storage of all winter maintenance materials is imperative. It will reduce impacts to natural 

resources and infrastructure and save money because loss of material due to rain, leaching, or wind will 

be minimized (see On-site storage of deicers and Drainage below for more details).  

 

 

When choosing a chemical, the potential adverse impacts to the 

environment and infrastructure should be considered. 

https://youtu.be/rqdR4PDgl3I
https://youtu.be/P61CxJIKXwg
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Which materials to buy and why 

Materials that can be used in winter maintenance programs include physical abrasives, deicers, ant-

icers, and organics/carbohydrates. Physical abrasives (e.g., sand, gravel, slag, cinders) do not melt snow 

and ice, but rather provide traction. Sand, the most used abrasive, may improve safety on icy sidewalks, 

on hills, in curves, or on packed snow that is too deep for chemicals to melt. However, it works only 

when it is on top of snow or ice and is ineffective on slush. Mixing sand with salt or other winter 

chemicals may not provide added benefit as these materials can work against each other. Sand and 

other abrasives are best reserved for cold temperatures at which deicers are ineffective. [2] 

In large quantities, sand can adversely impact water quality and aquatic species and their habitat. When 

sand is not swept up after the winter event or season, it can be washed into streams, stormwater ponds, 

lakes, etc. where it causes sedimentation and clouding of the water column. In addition, sand can 

become contaminated with motor oil and other substances and may have to be disposed of as a 

hazardous waste when it is swept up at the end of the season. [2] 

Deicers and anti-icing products come in granular and liquid forms and fall into two broad categories: 

chloride-based (e.g., sodium chloride, calcium chloride, magnesium chloride, and salt-brine) and non-

chloride based (e.g., acetates, formates, glycols, succinates, urea). Deicers work by lowering the freezing 

point of water. The proper choice depends on the pavement temperature and pavement temperature 

trend (i.e., is the pavement getting warmer or colder?). For example, the commonly used deicer τ rock 

salt τ works to a pavement temperature of -6 oF, although its melting capacity is greatly reduced below 

15 oF. The speed of melting is also influenced by the size (gradation) of the material. In general, liquid 

deicers, either alone or mixed with granular materials, speed up melting. [2] 

Anti-icers help prevent ice and frost formation on pavement and keep things from getting slippery. They 
also absorb moisture before it can freeze but may fail to perform satisfactory after absorbing a certain 
amount of moisture. 

Sodium chloride, a.k.a. rock salt, is the most widely used winter maintenance material because of its low 
cost as compared to other deicers. Chloride-based materials, however, can impact water quality, be 
toxic to aquatic species, damage vegetation, and corrode vehicles and infrastructure.  

Non-chloride-based deicers are generally only used in very cold temperatures due to their higher cost 
and potential lack of availability. However, they may be a good option in areas where protecting bridges 
or buildings from corrosion or reducing impact to aquatic resources are the goal.  

Chemical deicer packaging can often be a mystery that is made even more difficult when comparing 

products. There are no labeling laws that apply to deicers [6]. Therefore, it is on the customer to 

decipher what the ingredients mean for them [4]. 

When looking at bagged deicer blends, a good rule of thumb is that less expensive blends tend to have 

more sodium chloride (NaCl). One benefit of bagged blends is that the granules are generally smaller in 

size and can move through a spreader more consistently. [4]  

The best way for winter maintenance operations staff to ensure they have all the relevant information 

to make the best decision possible is to contact the vendors [6]. By contacting vendors, winter 
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maintenance professionals can obtain a full ingredient list and relative quantities, best storage and 

handling practices, and even the practical melting temperature for the deicing product [6]. Remember, it 

is important to use the lowest practical melting temperature when deciding products, not the eutectic 

temperature [15]. This is because the lowest practical melting temperature tells you the lowest real-

world temperature that the product can realistically work [3]. More information on eutectic 

temperatures and lowest practical melting temperatures can be found in Module 1: Basics: Why Should I 

Reduce my Salt Use? and Module 5: Storm Operations.  

Although carbohydrates, which include agricultural products such as beet juice, molasses, and corn 

syrup, do not melt snow or ice on their own, they can be added to deicers to improve their 

performance. Positive attributes include increased άǎǘƛŎƪƛƴŜǎǎέ ƻŦ deicers, reduced freezing point of 

brine, and interference with ice crystal formation. Their addition may also reduce the amount of deicer 

required and lower corrosion potential. However, due to their high organic matter content, these 

additives may adversely impact aquatic resources by increasing oxygen demand and causing nutrient 

enrichment (phosphorus and nitrogen), 

which may trigger algal blooms and fish kills. 

A summary of winter maintenance materials 

is provided in the table below. For additional 

information refer to Understanding the 

Effectiveness of Non Chloride Liquid 

Agricultural Byproducts and Solid Complex 

Chloride/Mineral Products available at the 

ClearRoads website. 

 

The practical melting temperature is the lowest temperature at 

which the product will still work. 

  

Figure 36. Brine truck. Image from Jason Swope. 

http://clearroads.org/wp-content/uploads/dlm_uploads/FinalReport_CR.13-02_Revised-Apr16_with-cover.pdf
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Material 

Sodium Chloride 
Magnesium 

Chloride 
Calcium 
Chloride 

Acetates 

Abrasives 
Rock Salt Salt Brine 

Calcium 
Magnesium 

Sodium Potassium 

Typical Form Solid granular Liquid Solid or liquid Solid or liquid Solid or liquid Solid or liquid Liquid 
Granular* 

(mixed with salt) 

Equipment Spreader Sprayer Spreader Sprayer Sprayer  Sprayer Spreader 

Lowest 
Practical 
Melting 

Temperature 

15o F 15o F -10o F -20o F 20o F 0o F -15o F N/A 

Usage 
Deicing 

anti-icing 
Prewetting 
anti-icing 

Deicing 
prewetting 
anti-icing 

Deicing Anti-icing Anti-icing Anti-icing Temporary traction 

Positive 
Attributes 

Cheaper than 
other 
products; 
Excellent 
melting 
capacity 

 

Cheaper than 
other 
products; No 
granular 
scatter; 
Prevents 
bonding of ice 
and snow to 
pavement 

Compared to rock 
salt: Less product 
needed; Better 
melting capacity; 
Persist on 
pavement; 
Longer 
prevention of 
black ice 

Compared to 
rock salt: 
Less product 
needed; 
Better melting 
capacity 

 

Less corrosive 
than chlorides 

 
Less corrosive 
than chlorides 

Good for spot 
treatments; 
Effective at very low 
temperatures; 
Useful in no salt zones 

Negative 
Attributes 

Corrosion to 
infrastructure 
and vehicles; 
Pavement 
deterioration 

 

Corrosion to 
infrastructure 
and vehicles 

 

Higher cost than 
rock salt; 
More corrosive 
than sodium 
chloride; 
Pavement 
deterioration; 
Leaching/runoff 
from stockpiles 

Higher cost 
than rock salt; 
More corrosive 
than sodium 
chloride; 
Pavement 
deterioration 

 

Compared to 
chlorides: 
Expensive; 
More product 
need; Performs 
worse below 5o 
F, for heavy 
snow fall and 
freezing rain 

Compared to 
chlorides: 
Expensive; 
More product need; 

Performs worse 
below 5o F, for 

heavy snow fall and 
freezing rain 

Compared to 
chlorides: 
Expensive; 
More product 
need; 

Performs 
worse below 5o 

F, for heavy 
snow fall and 
freezing rain 

Requires more plow 
passes and 
applications than 
chemicals; 
No deicing; 
Must be cleaned up 
after season; 
Corrosive when mixed 
with salt; 

Can clog drains 

Impacts to 
water 

quality/ 
aquatic 
species 

Excessive 
chloride 
loading, metals 
contamination, 
ferrocyanide 
additives 

Excessive 
chloride 
loading, metals 
contamination 

Increased oxygen 
demand 

Increased 
oxygen 
demand 

Increased 
oxygen demand 

Impacts water 
quality/aquatic 
species by 
sedimentation; 
When mixed with 
salt behaves like salt 
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Impacts to 
soil and 

vegetation 

Sodium 
accumulation 
breaks down 
soil structure; 
decreases 
permeability 
and soil 
stability; may 
mobilize 
metals.  
Causes osmotic 
stress in root 
system and 
chloride 
toxicosis. Spray 
damages 
foliage. 

May improve 
soil structure; 
increase 
permeability; 
may mobilize 
metals. 
Causes osmotic 
stress in root 
system and 
chloride 
toxicosis. Spray 
damages 
foliage. 

May improve soil 
structure; 
increase 
permeability; 
may mobilize 
metals. 
Little impacts to 
vegetation except 
osmotic stress at 
high levels 

High aquatic 
toxicity 

  

 

 

Table 7. The table below provides a summary of the properties of the more commonly used anti-icing and deicing products (adapted from City of River Falls 
Winter Maintenance Operations Policy and the Minnesota Stormwater Manual).

https://icprb.sharepoint.com/sites/MDSaltMgmt/2022%20-%20Modules/FinalModules_SectionsA%26B/City%20of%20River%20Falls%20Winter%20Maintenance%20Operations%20Policy
https://icprb.sharepoint.com/sites/MDSaltMgmt/2022%20-%20Modules/FinalModules_SectionsA%26B/City%20of%20River%20Falls%20Winter%20Maintenance%20Operations%20Policy
https://stormwater.pca.state.mn.us/index.php/How_salt_works_and_overview_of_deicing_chemicals
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How much material to buy 

How much winter products will be needed for a season depends on: 

¶ the size of the area to be treated;  

¶ weather conditions (e.g., temperature, ice versus snow); and  

¶ number of winter events anticipated.  

Additionally, the lower the temperature, the more materials are needed to melt snow and/or ice.  

These items are treated in more detail in Modules 1, 2, and 5. 

The following is a handy table that summarizes deicing application rate guidelines for various winter 

maintenance materials and pavement temperatures. The table is reprinted from the Wisconsin Salt Wise 

website: Application Guidelines & Calculator, which also supplies an interactive online version. 

 

Removing the snow first will mean you can use less deicer. 

 
If the temperature is increasing, apply at the lower end of the range. If the temperature is 
decreasing, apply at the higher end of the range. 
 
Figure 37. Deicing Application Rate Guidelines for Parking Lots, Sidewalks, and Trails. Reprinted from [18]. 

 

https://www.wisaltwise.com/Tools/Application-Guidelines-Calculator
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Example of how to calculate the amount of salt needed: 

You can calculate the material needed for a 2,500 square foot parking lot at 30 oF 

weather with light-to-moderate snow fall by using the chart above. It recommends 2.3 

lbs. of salt per 1,000 sq ft under these conditions. This means 5.75 lbs. of salt per snow 

event. If there are ten snow events in a year, a total of 57.5 lbs. of salt would be needed 

to treat the parking lot for the entire season. If the same parking lot were treated with 

άǊƻŎƪ ǎŀƭǘ ǿŜǘ ǿƛǘƘ ǎŀƭǘ ōǊƛƴŜέΣ ŀ ǘƻǘŀƭ of 40 lbs. would be needed for the season.  

Please refer to Calculating size of area treated in the Section Site Planning for instructions on how to 

calculate area size.  

Below are a few tips that should be considered when estimating how much materials to buy: 

¶ When applicable, pretreat the surface with a brine solution because this will reduce the amount 

of salt used and be more cost effective (see Module 5: Storm Operations). Of course, this 

quantity must be added to the amount of materials to buy. 

¶ Plow, shovel, or otherwise remove snow mechanically before applying deicers. This reduces the 

amount of chemicals needed. More information about this can be found in Manual/Mechanical 

Removal Equipment and in Module 5: Storm Operations. 

¶ Prewetting salt will also lower the quantity needed to do the job right. 

¶ When temperatures are lower than expected, more salt or other chemicals are needed to 

maintain safe surface conditions. 

¶ Because winter weather is often unpredictable and varies from year to year and by location 

(e.g., in mountainous versus coastal areas), it is advisable to purchase more materials than 

anticipated, provided that any excess can be safely stored for the next season. It may be more 

expensive to order them later in the season when stock is depleted. 

Equipment checklist 
Smart Salting goals mean using the least amount of material necessary to provide a high level of public 

safety Ү all while minimizing environmental impacts and saving money. The following are a few tips that 

may aid in reaching this goal: 

¶ Invest in road pavement sensors or infra-red thermometers to obtain accurate, real-time surface 

temperature information. 

¶ Ensure tools for mechanical removal are available and in good condition.  

¶ When purchasing new equipment, prioritize spreaders that can deliver very low amounts of 

product. 

¶ Modify existing equipment to discharge less product. 

¶ Outfit sidewalk spreaders with shields to improve their spread pattern [10]. 

¶ Decide on the right equipment to do the job based on the type and amount of winter 

precipitation and the size of the site to be treated.  

Sidewalk equipment includes brooms, power brooms, snow shovels/pushers, and snow blowers as well 

as hand-held, backpack, and walk-behind sprayers and spreaders. Smaller blades and tanks can also be 

mounted on ATVs, SUVs, tractors, etc.  
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Larger equipment typically employed in the private sector to clear parking lots includes three-quarter 

ton plow trucks equipped with blades or wings, front end loaders with blades or pushers, skid-steer 

loaders, snow blowers, and liquid anti-icing tanks mounted on trucks [7].  

 

Manual/mechanical removal equipment 

Broom and power broom 

A push broom is the simplest tool to remove light, fluffy snow from smaller areas. It is also appropriate 

for snow removal from surfaces that may be damaged by shovels or other hard-edged tools. 

Walk-behind and vehicle-mounted power brooms are 

available to treat larger areas. Because the brooms clear 

snow down to the surface, deicers or abrasives may not be 

needed to further treat the area. Depending on the model, 

power brooms are suited to clear sidewalks, parking lots, or 

roads. One advantage of power brooms is that they do not 

damage surfaces because they adjust to surface 

imperfections. Walk-behind types are also less strenuous to 

use than snow shovels and pushers especially for larger 

areas. As an additional benefit, they can be used for other 

purposes throughout the seasons such as sweeping grass 

clippings, leaves, and dirt. 

Snow shovel, pusher, and thrower 

Other simple, mechanical tools useful for removing snow 

from staircases, sidewalks, and other small areas include 

snow shovels, snow pushers, and snowplows, as well as 

power assisted snow throwers and power shovels. 

Snow blowers and snowplows 

Other mechanical options include snow blowers and snow 

pushers, which are less strenuous to use than snow shovels 

and pushers, especially for larger areas. 

Spreaders and sprayers 

Both spreaders and sprayers come in various shapes and 

sizes to accommodate different application needs. Hand-

held, back-pack, and walk-behind equipment is more 

suitable for smaller areas and where maneuverability is an 

issue like stairways and sidewalks. Vehicle-mounted 

equipment is best deployed on parking lots and service roads.  

Search online for informational and how-to videos on winter 

maintenance equipment. 

 

 

Figure 38. Spreaders and sprayers. Images 
from [4]. 
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Spreaders are used to dispense granulated materials 

such as salt and sand. These materials are put into a 

hopper, which tapers downward. As the material is 

released, a spinning disk spreads an even layer over 

the area being treated. Spreaders can be outfitted 

with deflection shields for more precise application. 

Common pedestrian spreaders include push 

broadcast and walk-along types. V-box and tailgate 

spreaders are examples of vehicle-mounted 

equipment.  

Sprayers can be as simple as hand-held pump 

sprayers. Vehicle-mounted spraying equipment 

includes booms with holes or nozzles, hoses, and 

tanks that hold salt brine and other liquids. Sprayers should be designed such that they create a solid 

stream rather than a fan stream to achieve a wet/dry spread pattern and avoid slippery conditions. 

Stream nozzles may be constructed or purchased and should have the appropriate number of holes 

spaced eight inches apart, and the bar height should be 12 to 14 inches above the surface [9].  

 

Equipment 

Inspect all equipment 
During late summer or early fall, all equipment should be inspected and repaired if necessary. To ensure 

uninterrupted service, parts that are not readily available should be ordered and restocked as needed.  

Calibration of equipment 

Equipment calibration involves measuring the amount of chemicals or abrasives applied to a known 

area size at varying equipment settings and speeds over a specified time. Uncalibrated equipment can 

be messy and wasteful. Calibration of all winter maintenance equipment, including vehicle-mounted, 

manual spreaders, and sprayers, is an essential component of the Smart Salting concept. It should be 

done annually before the start of the winter season to ensure accurate application rates. Proper 

calibration allows for better tracking of materials and prevents overapplication, which can reduce 

costs and minimize impacts to the environment while still maintaining public safety.  

 

 

Using calibrated equipment ensures accurate application rates and 

no wasted materials. 

Offer a variety of tools to staff so that they can use the right tool 

for the job. 

 

Figure 39. Combination sidewalk plow and salt 
spreader outfitted with deflection shields. Image 
from Jason Swope. 
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Calibration tips: [5,9] 

¶ Cƻƭƭƻǿ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ƎǳƛŘŜƭƛƴŜǎ ŀƴŘκƻǊ ŎƻƴǘŀŎǘ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊ ƻǊ ǾŜƴŘƻǊ ŦƻǊ ǘǊŀƛƴƛƴƎΦ 

¶ Keep a copy of the calibrated application rate chart with the equipment or in the shop. 

¶ Each piece of equipment should be calibrated separately because it may behave differently due 

to wear and tear. 

¶ All equipment that is not dispensing material at the correct application rate should be 

readjusted.  

¶ Equipment should be recalibrated after major services or adjustments.  

¶ Different granular materials (e.g., salt, sand, granular blends) dispense at different rates, so 

equipment should be calibrated for each material that will be used during the winter season.  

¶ Equipment should be recalibrated after receiving a new shipment of salt because its gradation 

may have changed. 

¶ If applicable, the auger should be in place during calibration.  

¶ Sprayers should be calibrated for each anti-icing and deicing product that will be used. 

During the calibration process, make sure to review application charts that provide information about 

application rates based on temperature, timing, materials, and other factors. These charts should be 

placed in each vehicle, attached to manual equipment, or be available in the shop.  

Short instructional videos for calibration of salt trucks and drop spreaders are available at the Wisconsin 

Salt Wise website. Additionally, a video showing the calibration of a drop spreader can be found in the 

Winter Operations Training Series produced by the Iowa Department of Transportation. The Pass the 

Salt: Winter Maintenance Training video discusses calibration starting at 41 minutes. Examples of proper 

and improper material applications are provided in Module 5: Storm Operations.  

 

Videos are available online that show proper calibration techniques 

for a variety of equipment. 

! ŎƻƴǘǊŀŎǘƻǊΩǎ ǇŜǊǎǇŜŎǘƛǾŜΥ  

J. Swope of Chesapeake Bay Landscape Professional, 

Reviewing calƛōǊŀǘƛƻƴ ŘƛǊŜŎǘƭȅ ǿƛǘƘ ŀǇǇƭƛŎŀǘƻǊǎ ǿƻǳƭŘ ōŜ ŀ ƎƻƻŘ ΨƘŀƴŘǎ-ƻƴΩ ǘȅǇŜ 

of training. There may be an opportunity to partner with a local vendor or 

manufacturer representative to assist with this training. By partnering with a 

vendor/manufacturer, we may be able to include information on the latest 

technology with salt spreaders, such as remote tracking, metering, variable speed 

controls, etc. 

https://wisaltwise.com/Tools/Calibration-Examples
https://wisaltwise.com/Tools/Calibration-Examples
https://www.youtube.com/playlist?list=PLurY2WfsVWKn9ismDC4Uz3IbRivAnf0Ld
https://www.youtube.com/watch?v=XeMtU08SuyQ
https://www.youtube.com/watch?v=XeMtU08SuyQ
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To make the calibration process easier, the Minnesota Pollution Control Agency created a flowchart for 

augers and conveyor systems. Following the flowchart requires a calibration worksheet/form like the 

one below.  

It should be noted that calculated calibration rates are starting points and should be adjusted based on 

experience and for current conditions. This includes the timing of the application, the type and rate of 

the winter precipitation, air and pavement temperatures and trends, sun angle, dew point, surface 

material, wind, material lost during plowing, etc. [3]. Application rates, conditions, and results should be 

recorded and analyzed to determine what went well and what could be improved. Records of the 

equipment maintenance and repair should also be kept.  

Overall, good documentation will aid in identifying equipment problems needing corrective action and 

may improve snow and ice control, reduce waste of materials, minimize impacts to the environment and 

infrastructure, and lower costs [1,3]. 

Below are examples of a blank calibration form for auger or conveyor systems and anti-icing application 

rate guidelines that were adapted from [3]. Additional forms can be found in the last section of this 

document, Hands-On Classes.  

 
To use the chart 

1. Determine the size of the area to be treated in square feet and divide it by 1,000 (see Section 

Calculating size of area treated). 

2. Choose the row of the appropriate condition and the column of the material to be used. 

3. Multiply the result of #1 by the application rate of #2. 

Example calculation for a parking lot measuring 20,000 square feet to be treated prior to light to 

moderate snow with magnesium chloride brine: 

1. Divide the parking lot size by 1,000 (20,000/1,000 = 20) 

2. Choose the application rate (0.3 -0.8) 

3. Calculate how much brine is needed (20 x 0.5 = 10 gallons)  

Anti-icing Application Rate Guidelines 

Condition for 
Application 

Gallons/1,000 sq. feet 
Other Materials 

Calcium Chloride Magnesium Chloride 

Regularly scheduled 0.2 ς 0.4 0.3 ς 0.6 

Cƻƭƭƻǿ ƳŀƴǳŦŀŎǘǳǊŜǎΩ 
guidelines 

Prior to forecasted 
frost or black ice event 

0.2 ς 0.4 0.3 ς 0.6 

Prior to light or 
moderate snowfall 

0.2 ς 0.4 0.3 ς 0.8 

Table 8. Anti-icing Application Rate Guidelines. Adapted from [3]. 
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What if calibration is not practiced?  

The amount of material needed to treat an area can be determined even when equipment is not 

calibrated. You will still need to know the size of the area, pavement temperature, and the application 

rate (from an application rate chart that can be obtained from the vendor or manufacturer). Even 

ŘƛǎǘǊƛōǳǘƛƻƴ ƛǎ ƛƳǇƻǊǘŀƴǘΣ ǊŜƎŀǊŘƭŜǎǎ ƻŦ ŎŀƭƛōǊŀǘƛƻƴ ǎǘŀǘǳǎ ƻŦ ǘƘŜ ŜǉǳƛǇƳŜƴǘΦ ¢ƘŜ άŎƘƛŎƪŜƴ ŦŜŜŘέ-like 

application method may work well for stairways and sidewalks [3].  

Example on how to calculate the right amount of material (adapted from [3]): 

¶ The area to be treated is a 2,000 sq foot sidewalk. 

¶ The pavement temperature is 20 oF and rising. 

¶ The material is dry salt. 

¶ The recommended application rate for this condition is 2.25 lbs./1,000 sq. ft. 

¶ The amount of salt needed is 4.5 lbs. 

Establish an equipment maintenance routine 

To be ready for each winter event, it is essential to keep all equipment in good repair. Therefore, it is 

advisable to establish a regular maintenance routine to be followed throughout the winter season.  

Keep records 
It is essential to keep accurate records of how much materials were used for each winter event and 

then to analyze and adjust application rates as necessary for future events. This will ensure that the 

proper amount of deicing product will be applied and may reduce costs while maintaining a high level of 

safety. 

To ensure that preparations for the winter season are completed in a timely manner, it may be helpful 

to fill out a check list like the ά{ƴƻǿ ŀƴŘ LŎŜ /ƻƴǘǊƻƭ /ƘŜŎƪ {ƘŜŜǘέ ǊŜǇǊƛƴǘŜŘ ŦǊƻƳ ¢ƘŜ {ƴƻǿŦƛƎƘǘŜǊΩǎ 

Handbook [12]. 

Calibration Chart for Auger or Conveyor Systems 

Date:                            Spreader #:                            Material: Rock Salt 

Setting 
Pounds per 

Minute 
5 MPH 
(x12) 

10 MPH 
(x6) 

15 MPH 
(x4) 

20 MPH 
(x3) 

1 
 *  *  *  *  

**  **  **  **  

2 
 *  *  *  *  

**  **  **  **  

3 
 *  *  *  *  

**  **  **  **  

Example 10 120 60 40 30 

1.9 1.0 0.6 0.5 
Table 9. Calibration Chart for Auger or Conveyor Systems. Adapted from [3]. 

*Top half of each row = lbs./lane mile. To get this number multiply pounds/min by the factor shown 
for the speed. 
**Bottom half of each row = lbs./1000 sq. feet. To find this, divide the number in the top half by 63. 
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SNOW AND ICE CONTROL CHECK SHEET 

(Answer YES or NO except where more information is requested) 

Organization: _____________________________________________________________________________________________________________________________________ 

Please complete, sign, and return this form to: _________________________________________________________ by ______________________________(Date) 

Miles on Clear 
Pavement Standard 

Estimated Winter Salt 
Requirement (Tons) 

Salt On Hand Salt On Order Abrasives On Hand Abrasives On Order 

STORAGE 

FACILITIES AVAILABLE FACILITIES NEEDED 

TYPE NUMBER CAPACITY (TONS) TYPE NUMBER CAPACITY (TONS) 

BUILDINGS   BUILDINGS   

CRIBS   CRIBS   

PADS   PADS   

GRAVITY BINS   GRAVITY BINS   

TOTAL TONS  TOTAL TONS  

 

1. If cover material needed: Type _________________________________________________________________________________________________________________ 

2. Condition of salt on hand:            ẅ Dry           ẅ Wet 

3. All mechanical parts, storage facilities, such as hinges, slides, conveyors are operating properly  and ready for winter  ÕÓÅ ȣȣȢ............................ẅ Yes     ẅ No 

4. If no, explain needed repairs: __________________________________________________________________________________________________________________ 

5. Area lights are in working  condition ........................................................................................................................................................................ẅ Yes     ẅ No 

6. Storage areas are clean and cleared of items that might cause accidents or impede operations ...........................................................................ẅ Yes     ẅ No 

7. Drainage is adequate at storage sites ....................................................................................................................................................................ẅ Yes     ẅ No 

8. Have there been public complaints about any storage area? ................................................................................................................................ẅ Yes     ẅ No 

9. If so, please explain and give dates. _______________________________________________________________________________________________________________________ 

10. Traffic warning or control signs are posted at entrances and exits to storage areas ...........................................................................................ẅ Yes     ẅ No 

11. Engine heaters and shed facilities are available ...................................................................................................................................................ẅ Yes     ẅ No 
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EQUIPMENT 

 

1. LOADERS: 

A. Loaders of all types have been checked and needed repairs made ......................................................................................................................  Yes      No 

B. Describe repairs not yet completed: _______________________________________________________________________________________________________________________________________________ 

____________________________________________________________________________________________________________________________________________________________________________________________ 

 

2. SPREADERS 

A. All spreaders have been calibrated and needed repairs made ..............................................................................................................................  Yes      No 

B. Spreading rates posted in cab; spinners checked for width  of spread ...................................................................................................................  Yes      No 

C. Following items have been inspected and tested on all spreaders: 

1. Spinners and augers .........................................................................................................................................................................................  Yes      No 

2. Sheet metal .......................................................................................................................................................................................................  Yes      No 

3. Gasoline Engines ..............................................................................................................................................................................................  Yes      No 

4. Cab and other operator controls ........................................................................................................................................................................  Yes      No 

5. Number of spreaders ready for operation: ________________________________________________________________________________________________________________________________________ 

6. Hydraulic systems .............................................................................................................................................................................................  Yes      No 

a. Filter  element in systems (replace if necessary)  .............................................................................................................................................  Yes      No 

b. Oil-drain and flush hydraulic system, fill  with  oil of manufacturerȭs recommendation...................................................................................  Yes      No 

 

3. SNOWPLOWS & UNDERBODY BLADES 

A. All plows have been checked and needed repairs made ............................................................................................................................................  Yes  No 

B. Blade edges checked and replaced if necessary ................. ......................................................................................................................................  Yes  No 

C. Plows have been placed on trucks to be sure all attachments and fittings  are available ............................................................................................  Yes  No 

D All hoses, cylinders and fittings have been inspected and testedȣȣȣȢȢȢ............................................................................................................................  Yes  No 

E. Reversible plows work  properly  and freely ..................................................................................................................................................................  Yes  No 

F. Plow ends are marked with  flags .................................................................................................................................................................................  Yes  No 

G. An adequate stock of all types of blades and bolts is on hand ...................................................................................................................................  Yes  No 

H. Number of plows ready for operation. ______________________________________________________________________________________________________________________ 

4. SAFETY DEVICES 

A. All winter  maintenance vehicles are equipped with  lights according to  official guidelines ..........................................................................................  Yes  No 

B. If not, describe preparations: _______________________________________________________________________________________________________________________________________ 

________________________________________________________________________________________________________________________________________________________________________ 
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C. Wiring  and connections have been inspected ............................................................................................................................................................  Yes  No 

D. Following items have been inspected on all equipment:

Headlights ...................................................  Yes  No 

Taillights  .....................................................  Yes  No 

Stop lights ...................................................  Yes  No 

Turn lights ....................................................  Yes  No 

Rear & side view mirrors  ..............................  Yes  No 

E. All trucks are equipped with:  

Flares ........................................................  Yes  No 

Safety Vests................................................  Yes  No 

Tire chains..................................................  Yes  No 

F. Following items have been inspected and found in working  order: 

Windshield wipers .......................................  Yes  No 

Tires ............................................................  Yes  No 

Defroster .....................................................  Yes  No 

Exhaust system ...........................................  Yes  No 

Rotary lights  ................................................  Yes  No 

Flashing lights  .............................................  Yes  No 

Instrument  lights ..........................................  Yes  No 

Dome lights..................................................  Yes  No 

Flashlight.....................................................  Yes  No 

First aid kit ...................................................  Yes  No 

Tow chain  ...................................................  Yes  No 

Wiper blades  ..............................................  Yes No 

Heater .........................................................  Yes  No 

Fuel gaugeȣȣȣȣȣȣȣȣȢȢȢȢȢȢȢȢȢȣȣȣȢ  Yes  No 

Front end alignment  ȣȣȣȣȢȣȣȢȢȢȢȣȣȢ  Yes  No 
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Site Planning 
Proactive site planning is a key element for operational success. Tailoring snow management to the 

needs of ŀ ǇǊƻǇŜǊǘȅ ƳŀƴŀƎŜǊ ƻǊ ŀǇǇƭƛŎŀǘƻǊΩǎ ǎǇŜŎƛŦƛŎ ǎƛǘŜǎ ǇǊƻƳƻǘŜs public safety and reduces negative 

environmental impacts. Specifically, site planning reduces product usage, reduces material and labor 

costs, minimizes impacts to the environment, and lessens damage to infrastructure all while maintaining 

reliable service, safety, and mobility. Fortunately, tools are readily available to make this a standardized, 

yet site-specific and flexible, process that is readily adoptable at any location. Practices should be 

documented, and effectiveness should be evaluated each season to improve over time.  

Site planning involves multiple steps, including itemizing your property and calculating the treatment 

area; developing a plan for any onsite snow and salt storage; evaluating ingress and egress issues and 

considering closure of unused areas onsite; and identifying drainage problems and solutions. Developing 

a site-specific map of each component is also an essential step in the process. Each of these are 

discussed in more detail below, followed by a site planning form. 

 

Calculating size of area treated  
The quantity of deicing materials needed at any given site is a function of many factors including the 

desired level of service, surface temperature, and the size of the area being treated. This section 

provides instructions on calculating the size of the area being treated to inform decision-making and 

site planning. 

Input measurements for calculating area can be obtained using a map or plan, an internet mapping tool 

(e.g., Google Earth or similar), or by measuring in the field using a handheld Global Positioning System 

(GPS) or other measuring tool. 

Formulas for calculating the area are as follows [9]: 

The area of a rectangle is 
length*width. 

 
 

The area of a circle is 
3.14*radius*radius. The radius is 

the distance from the center of the 
circle to the edge of the circle. 

 
 

The area of a triangle is 
length*width divided by 2. 

 

 

 

Good site planning means you will be prepared with the correct 

materials, equipment, and knowledge. 

https://earth.google.com/web/


Modules 3 and 4: Pre-Season Preparations, Site Planning, and Contracts |  46  

 

Irregular shaped areas that cannot be adequately 

estimated using the basic formulas above can be broken 

into regularly-shaped sections whose areas are summed 

to obtain a total. 

Examples of how to calculate regularly and irregularly-

shaped areas can be found below.  

Calculate the parking lot area for a rectangular 

shaped lot 

We are going to calculate a regularly-shaped parking lot 

area by using this Google Earth1 image of a parking lot in 

Frederick County, Maryland. 

First, calculate the area by measuring length and width in 

Google Earth using the Line tab of the Ruler tool. Then, 

apply the equations presented above to calculate the 

area. Note that the Polygon tab can also be used to 

calculate the area automatically. Use of the Polygon tab is 

demonstrated in the next example. 

 

Length = 163 feet (rounded to nearest foot) 

 

 

 

 
1 Google Earth is used in this example; however, it is only one of multiple options for this type of analysis. Use for 
this purpose does not imply endorsement. 
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Width = 159 feet (rounded to nearest foot) 

 

Final Calculation:  

Area = length*width 

Area = 163*159 = 25,917 square feet 

Calculate the parking lot area for an irregularly shaped lot 

We are going to calculate an irregularly-shaped parking lot area by using this Google Earth image of a 

parking lot in Frederick County, Maryland. 

First, divide the parking lot area into 

regular shapes for calculations. Note 

that this example assumes that the 

entire parking lot area will be treated. 

See the section Closure of unused areas 

onsite for a discussion on identifying 

site areas for seasonal closure. 

Then, use the Ruler tool in Google 

Earth to estimate area of each shape 

using the Polygon tab. Note that this 

automatically calculates the area of the 

polygon, rather than requiring the user 

to calculate the geometry from the 

dimensions as in the previous example. 
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Area 1 (orange) = 10,786 square feet 

 

Area 2 (yellow) = 17,797 square feet 

 

Area 3 (red) = 221,160 square feet 

 

Area 4 (purple) = 152,030 square feet 
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Area 5 (black) = 2,551 square feet 

 

Area 6 (pink) = 3,904 square feet 

 

Area 7 (light blue) = 4,938 square feet 

 

Finally, the total area can then be calculating by summing all the parts: 

Total Area = Area 1 + Area 2 + Area 3 + Area 4 + Area 5 + Area 6 + Area 7  

Total Area = 10,786 + 17,797 + 221,160 + 152,030 + 2,551 + 3,904 + 4,938 = 413,116 square feet 
 

TRAINING ACTIVITY: Use the map created in Module 3/4: Drainage to show how Google Earth (or other 

applications) can be used to calculate square footage of a parking lot, driveway, or sidewalk. 
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Snow pile locations 
The proper location of snow piles will reduce product loss, assist in effective and efficient site 

planning, and aid in environmental protection efforts.  

Tips for snow storage (list adapted from City of Madison, 2019) [4]: 

1. Potential water contamination can occur if snow is stored near surface or ground waters, so locate 

snow piles away from surface water bodies (lakes, rivers, wetlands, ponds) or rain gardens as it may 

contain sand, trash, or other unwanted materials. In addition, consider protecting drinking water by 

storing snow: 

¶ at least 75 feet from non-community water supply; 

¶ 50 feet from private water supply; and  

¶ 200 feet from community water supply wells [5].  

2. Trash can cause environmental and ecological damage and pollute land and water, so locate snow 

piles in an area where trash can be recovered after it melts. 

3. Surface runoff from melting snow piles can carry the salt away, so store snow downhill of salt 

storage to avoid melt water from running into the salt pile. 

4. Store snow on the downhill side of parking lots so that melting snow doesnΩǘ ǊŜŦǊŜŜȊŜ ŀƴŘ ŎǊŜŀǘŜ 

dangerous driving conditions or create the need for additional deicing applications (this example 

provided in MPCA) [6, 13]. 

5. Vegetation can be harmed by the snow pile so store snow away from sensitive vegetation.  

The Boston Snow Farm Melt, March 27-July 6, 2015 timelapse video of a melting trash/snow pile may be 

an extreme case, but smaller snow piles can also contain trash that should be dealt with responsibly. 

On-site storage of deicers  
Proper storage of deicers saves money by reducing 

product loss and is important to protect plants, 

animals, and surface and ground water quality. 

The type of storage needed varies depending on the 

situation. Contractors may need permanent structures 

for multi-year storage while property managers may 

only need temporary solutions for smaller, on-site 

storage needs. Choose the right solution for your 

situation.  

The Salt Storage Handbook from the Salt Institute 

coined an easy-to-remember acrostic for 

considerations for on-site storage of deicer materials, 

using the abbreviation S-A-L-T-E-D. 

 

 

 

Figure 40. Parking lot or sidewalk. Image from [3]. 

 

https://www.youtube.com/watch?v=-2KdwdMzxBg&t=44s
http://www.nwpa.us/uploads/1/2/9/8/129889926/salt-institute-salt-storage-handbook.pdf
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Safety  

ά!ƭǿŀȅǎ ƳŀƪŜ ǎŀŦŜǘȅ ŦƻǊ ǿƻǊƪŜǊǎ ŀƴŘ ǘƘŜ ƎŜƴŜǊŀƭ ǇǳōƭƛŎ ŀ ǇǊƛƳŜ ŎƻƴŎŜǊƴ ŀǘ ŀ ǎǘƻǊŀƎŜ ǎƛǘŜΦ 9ǉuipment 

operators need good visibility in all directions. Access roads should not open directly into heavily 

ǘǊŀǾŜƭŜŘ ǊƻǳǘŜǎΧaŀƪŜ ǎǳǊŜ ǘƘŜ ŀǊŜŀ ƛǎ ǎŜŎǳǊŜΣ ǇǊŜŦŜǊŀōƭȅ ŦŜƴŎŜŘΣ ǘƻ ǇǊŜǾŜƴǘ ŜƴǘǊŀƴŎŜ ōȅ ǳƴŀǳǘƘƻǊƛȊŜŘ 

ǇŜǊǎƻƴǎΦέ 

Accessibility 

ά{ǘƻǊŀƎŜ ǎƛǘŜǎ ǎƘƻǳƭŘ permit easy access by trucks and other equipment entering and leaving these 

areas during storms, when visibility is low. Plan accordingly. The storage area must be large enough for 

front-end loaders to maneuver freely, safely, and expediently. If stored in a building, make sure the 

doors and openings are large enough to prevent interference with loading and unloading. Provide easy 

accessibility for delivery trucks, keeping in mind the prevailing wind and weather ǇŀǘǘŜǊƴΦέ 

Legality 

ά¸ƻǳ Ƴǳǎǘ ŎƻƳǇƭȅ ǿƛǘƘ local zoning requirements, as well as local, state, and federal regulations, 

ƎƻǾŜǊƴƛƴƎ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŎƻƴŎŜǊƴǎΦέ 

For example, the Maryland General Discharge Permit for industrial activities includes Stormwater 

Pollution Prevention Plan Section B.1.b.vii that describes conditions for enclosing or covering stored 

piles of deicing materials.  

Tidiness 

άaŀƪŜ ǎǘƻǊŀƎŜ ŦŀŎƛƭƛǘƛŜǎ ōƭŜƴŘ ǿƛǘƘ ƭƻŎŀƭ ǎǳǊǊƻǳƴŘƛƴƎǎΣ ǿƘŜƴ ǇƻǎǎƛōƭŜΣ ŜǎǇŜŎƛŀƭƭȅ ƛƴ ǊŜǎƛŘŜƴǘƛŀƭ ŀǊŜŀǎΦ 

They should be well kept, with no junk or scrap material piled around that would give an impression of 

sloppiness or waste ŀƴŘ ŀƭƭƻǿ ǘƘŜ Ǉƻǎǎƛōƛƭƛǘȅ ƻŦ ƎŜǘǘƛƴƎ ŦƻǊŜƛƎƴ ƻōƧŜŎǘǎ ƛƴ ǎǇǊŜŀŘŜǊǎΦέ 

Economics 

ά[ƻŎŀǘŜ ŀƴŘ ŘƛǎǘǊƛōǳǘŜ ǎǘƻǊŀƎŜ ŦŀŎƛƭƛǘƛŜǎ ǎƻ ǘƘŀǘ ŜƳǇǘȅ ǘǊǳŎƪǎ ŘƻƴΩǘ ƘŀǾŜ ǘƻ ΨŘŜŀŘ-ƘŜŀŘΩ ƭƻƴƎ ŘƛǎǘŀƴŎŜǎ ǘƻ 

reload. This reduces operating costs and speeds up spreading operationsΦέ 

Drainage 

ά[ƻŎŀǘŜ ŀƭƭ ǎǘƻǊŀƎŜ ǎǘǊǳŎǘǳǊŜǎ ǘƻ ǇǊƻǾƛŘŜ ƎƻƻŘ ŘǊŀƛƴŀƎŜ ŀǿŀȅ ŦǊƻƳ ǘƘŜ ǎǘƻŎƪǇƛƭŜΦ tŀŘǎ ǎƘƻǳƭŘ ƘŀǾŜ ŀ 

slope of ¼ inch per foot away from the center. Pads, aprons, and other adjacent work areas should be 

capable of supporting the stockpile and equipment. Ensure that your storage area does not accidentally 

drain into a freshwater reservoir, well, or groundwater supply. If needed, curbs can be installed around 

the storage area to direct drainage or run-off. All drainage/runoff should be properly contained. The 

brine collected can be reapplied to the stockpile during dry seasons or applied to spreader loads prior to 

ǎǘǊŜŜǘ ŀǇǇƭƛŎŀǘƛƻƴǎΦέ 

https://mde.maryland.gov/programs/permits/WaterManagementPermits/Documents/GDP%20Stormwater/Modification%20A%20(2018)/12SW-Permit-w-ModA.pdf
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The {ŀƭǘ LƴǎǘƛǘǳǘŜΩǎ Salt Storage Handbook details the importance of putting salt on a pad, putting it 

under cover, and building it strong. Without a pad, salt can more readily contaminate groundwater. 

Without a cover, wind and water can cause the salt to be transported into the environment. Strong 

storage buildings withstand harsh winter working conditions. 

Pads 

¶ Use permanent, covered storage or outdoor stockpiles on bituminous or concrete pads. 

¶ It should be located away from wells, reservoirs, and groundwater supplies. 

¶ If concrete, it must be high quality, air-entrained, plus treated to keep salt out/prevent 

fracturing. 

¶ It should be sloped to let surface water drain away with a minimum slope of one to two percent; 

it may be necessary to install pipes, tiles, or berms to promote good drainage.  

¶ Pads can be framed on three sides to form a bin or storage buildings may be erected on top. 

Covers 

¶ Materials include polyethylene, polypropylene, Hypalon, polyurethane foam, water-resistant 

canvas, or other waterproof covers. 

¶ Flexible coverings can be joined using a sewing machine or adhesive tape. 

¶ Weigh down flexible covers with lashed old tires or sandbags. The base of the cover also needs 

to be weighed down. 

¶ Small piles can be covered using ground level storage sheds, buildings, or pre-fabricated 

buildings; any materials should be treated and/or sealed. 

Strong 

¶ Design the building for 2-пΩ ŘŜŜǇ ǎƴƻǿ ŀƴŘ ул ƳǇƘ ǿƛƴŘǎΦ 

¶ Design should accommodate internal wind pressure. 

¶ Trees may block strong winds and snow but putting a building too near the trees may cause 

snow to accumulate around the building. 

¶ Buildings must be anchored securely as strong winds can lift roofs and collapse walls. 

¶ Poor construction can cause the building to fail. 

Salt storage should be sturdy, undercover, and on a pad. 

 

Figure 42. Improper salt storage due to lack of 
containment Image from Fairfax County, Va. 

 

 

Figure 41. Improper salt storage. Image from 
Lake County, Il. 

http://www.nwpa.us/uploads/1/2/9/8/129889926/salt-institute-salt-storage-handbook.pdf
https://www.fairfaxcounty.gov/publicworks/sites/publicworks/files/assets/documents/pdf/factsheets/salt-sand-storage.pdf
https://www.lakecountyil.gov/2284/Winter-Maintenance-Best-Practices
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Some other points to remember while designing on-site salt storage are the importance of consulting 

any local visual screening ordinances; ensuring that the floor is sloped away from the door [3]; keeping 

the buildings, pavement, and covers in good repair; and cleaning up excess salt or spills in a timely 

manner [4]. 

Storage of Liquid Deicer 

Liquid deicers have many benefits as discussed throughout these modules; however, storage of liquid 

deicing materials requires special considerations, including [4]: 

¶ Tanks should have secondary containment for recovery and containment of leaks. This could be 

a double-walled tank or a capture area. 

¶ Know the freezing point of the liquid before storing it outside. 

¶ Label all containers and/or tanks. 

¶ Agitate liquid mixes that are stored for long periods of time. 

Salt storage and snow piles are just some of the preplanning activities to explore when looking at the 

property where you will be performing winter maintenance. How will you handle entrances and exits on 

the property (these are sometimes called ingress and egress)? Where does the melting snow drain and 

how will that change your winter maintenance activities? These questions, and more, are answered in 

the next section.  

 

Figure 43. Correct vs. incorrect deicer storage. Image from [4]. 
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Ingress and egress of property  
Site accessibility before, during, and after winter storm 

events can be important for public health and safety such 

as allowing access to emergency vehicles, winter 

maintenance activities like getting access to equipment, 

and keeping businesses active and thriving. 

While it is important to maintain access to the site, some 

areas of the site may be more critical than others. For 

example, some areas of the site may be able to be closed. 

Other areas are essential for winter maintenance 

operations like clear and open access to onsite winter 

maintenance material storage as well as requirements set 

forth in the Americans with Disabilities Act (ADA).  

 

Closure of unused areas onsite  
Closing unused, high risk, and/or high maintenance areas is one way to reduce the amount of time 

needed for winter maintenance and the amount of deicers needed for application while maintaining 

safety [4].  

Areas to consider closing [6]: 

¶ low-use sidewalks; 

¶ duplicate staircases; and 

¶ remote parking lots. 

When closing entrances and exits, it may be important for the door to still be usable in the event of an 

emergency. Check fire codes and city ordinances first [6]. 

TRAINING ACTIVITY: Provide example site layout plans and discuss/brainstorm areas for possible 

season/event closure.  

 

 

Closing unnecessary entrances and exits during a winter storm can 

save time, money, and help the environment. 

 

Figure 44. Closed stairway. Image by  Jay 
Parker from Flickr Creative Commons. 
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Drainage 
Drainage is an important consideration at deicer 

storage locations and when conducting site planning 

for winter maintenance activities. Each of these is 

considered in turn below. 

Site Drainage at Storage Facilities 

Proper site drainage is just as important as proper 

storage of de-icing materials to safeguard natural 

resources.  

Tips for drainage Best Management Practices for 

storage facilities [11]: 

¶ Drainage, including run-off from roofs, should be directed away from the storage facilities and 

loading pads. 

¶ Storage sites should be graded so that drainage is directed away from down gradient 

groundwater wells, storm sewers, and salt-vulnerable areas, including farmlands and freshwater 

streams, ponds, lakes, and wetlands. 

¶ Salt-laden drainage should be intercepted and managed by directing it via tile ditches or pipes 

into lined detention ponds or holding tanks. 

o Any material left on the floor of the storage facility after the winter season should be 

rinsed into the drainage and holding system. 

o When appropriate, these holding systems should be drained and the material disposed 

of according to Maryland regulations. 

 

The off-season is a good time to address winter drainage problems. 

 

Figure 45. Sidewalk closed sign, generic. 

 

Figure 47. Example of good drainage. Image from 
McHenry, Il: 2017 Salting Workshop Presentation. 

 

Figure 46. Example of best drainage. Image from 
McHenry, Il 2017 Salting Workshop Presentation. 
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Site Drainage on Properties 

Drainage problems should also be addressed by property managers. Poor drainage can create 

hazardous, icy conditions during the winter season and lead to injuries. Drainage problems can be due 

to poor site design, broken infrastructure, roof run-off onto sidewalks or steps, improper winter 

maintenance, and other factors. [6] 

It is advisable to identify and repair problem areas before the winter season and to note the location 

of icy spots during winter to be addressed later. Examples of drainage problems and solutions are 

provided in the table below.  

 

Suggested maintenance plan template 

The maintenance plan template on the following page is lightly adapted from MPCA from the Hennepin 

County Chloride Initiative. The information becomes increasingly complex to obtain when proceeding 

through the list. Therefore, it may be necessary to build this information over time. The information 

should be reviewed annually and shared with the site manager and winter maintenance crew as 

appropriate. [6] 

Detailed salt Best Management Practice (BMP) tracking forms and instructions were also developed for 

the northern Virginia region as part of the Salt Management Strategy Toolkit, Appendix J. Those 

resources may serve as examples for even more detailed record-keeping. 

                    

Figure 48. Examples of improper drainage. Images from McHenry, Il 2017 Salting Workshop Presentation. 

Location Problem Possible solutions 

Front steps Roof drips onto steps Add gutters to roof over the steps 

Sidewalk 
Downspout 
discharges directly 
onto sidewalk 

- Divert discharge to grassy area. 
- Burry downspout under sidewalk. 
- Close off during winter. 

Parking lot 
Water pools in 
handicap spot 

- If melting snow creates a problem, change its location. 
- Change location of handicap spot. 

Table 10. Table adapted from Smart Salting for Property Management Manual [6]. 

https://www.bassettcreekwmo.org/download_file/view/4954/545
https://www.bassettcreekwmo.org/download_file/view/4954/545
https://www.novaregion.org/DocumentCenter/View/13054
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Maintenance Plan Template 

Basic information:  

Ç Individual responsible for the winter maintenance at this site 

o  Name: _____________________________________ 

o  Phone number: ______________________________ 

o  Email: ______________________________________ 

Ç Completion of Maryland Smart Salting training of at least one person involved in winter 
maintenance operations at this site: 

o Name: ______________________________________ 

o Company: ___________________________________ 

o Phone number: _______________________________ 

o Email: _______________________________________ 

Choose from the recommended fields: 

Easy to verify: 

                     _____ % of winter maintenance crew have completed the Maryland Smart Salting program. 
Easy to observe:  

Ç No granular salt on surfaces after the event  
Ç Proper storage of granular deicers  
Ç Proper storage of liquid deicers  
Ç Proper storage of snow (not near surface waters) 
Ç Educational signs on property  

Choose from the recommended lists:  

Ç Documentation 
Ç Map or spreadsheet 

Ç Size of entire maintenance area  
Ç Estimated amount of deicer per pass* 
Ç Size of each maintenance area (i.e., Ƴŀƛƴ ǇŀǊƪƛƴƎ ƭƻǘΣ ŦǊƻƴǘ ǎƛŘŜǿŀƭƪΧύ 
Ç Level of service for each area   
Ç Estimated amount of deicer needed per pass for each area  

Ç Annual report 
Ç Total deicer use (in lbs./gal) 
Ç Challenges in reducing salt use  
Ç Successes in reducing salt use  
Ç Plans for Smart Salting next year  
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Choose from the list of best practices:  

Ç Remove snow before applying deicer.  
Ç Snow removal early and often to prevent compaction.  
Ç Better and/or more snow removal tools (brooms, segmented blades, blowers, 

underbody blades, shovels by salt bucket...). 
Ç Measure pavement temperature and trend, use this information to guide deicer selection and 

application rates.  
Ç Have available a variety of deicer/abrasive materials so you can select the product that will work 

best in the lowest commodity depending on the conditions.  
Ç If deicers are being use, they should include liquid deicers  

Ç Improve salt bucket situation (educate users, provide alternatives like shovels and brooms, 
provide application rate guidance, restrict use, provide small scoops). 

Ç Calibrate spreaders, put calibration card on spreaders.  
Ç Use equipment capable of spreading at low, controlled rates or work towards this goal 

as you acquire new equipment. 
Ç Create application rate charts so applicators can see calibration card, and application 

rate guidance and be able to choose most appropriate setting on their spreaders. 
Ç If your application rate charts are higher than recommended values, explain why this is 

necessary. 
The Virginia Salt Management Strategy (SaMS) Toolkit provides the following example 
application rates for property management operations in Appendix D.d: 

Ç Sweep up extra salt after events. 
Ç Hold post storm meetings or debrief with maintenance crew on what went well and how to 

continue to work toward Smart Salting goals. 
Ç Educate building and grounds users on Smart Salting and the role they play wth safe driving and 

walking practices. 
Ç Close areas not needed in winter so there is less surface area to salt. 
Ç Consider areas where you might change the level of service from bare pavement to not bare 

pavement. (Salted walking path to a no-salt eco-path for dog walkers)  
Ç Other: 

 
Figure 49. Application Rates for Property Management Operations. Virginia SaMS. 

 

https://www.novaregion.org/DocumentCenter/View/13054/SaMS_Toolkit_final?bidId=
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Step by step guide for how to plan winter operations for any given site 
Carefully consider the characteristics of each site by completing the six sections of the site planning 

checklist below [6]. The form should be re-evaluated each year before the winter maintenance season at 

each site to ensure accuracy and to account for changing site conditions. The checklist provided below 

may be used as a reminder for the six different site-specific considerations. 

Ç Itemize your property 

Ç Review potential snow storage problems on your property 

Ç Review salt storage areas and methods 

Ç Winter closures 

Ç Find drainage problems and solutions 

Ç Create a map 

1. Itemize your property 

Site Name: ____________________________________________________________ Date: ___________ 

Area, square feet (see area calculation description in Section Site Planning): __________________  

Purpose (What are you trying to accomplish? Circle one): 

Bare pavement (if so, how fast?) Patches of bare pavement 
Compact snow ok, could put 

sand on top for traction 
 

What is the best time of day for snow maintenance? (Daytime, Evening): ______________________ 

2. Review potential snow storage problems on your property 

Site Name: ____________________________________________________________ Date: ___________ 

Consider whether the following apply to this site and add notes on site-specific considerations if needed: 

Avoid pushing snow into wetlands, ponds, lakes, rain gardens, or rivers. 

 ___________________________________________________________________________________  

Avoid snow pile(s) that melt and run across surfaces causing slippery areas where people walk or drive. 

 __________________________________________________________________________________  

Avoid snow pile(s) that melt and run into salt storage areas. ___________________________________ 

Avoid damaging trees, flowers, and/or grass. _______________________________________________  

What other snow storage problems could occur on your site and how can they be avoided?  

 ___________________________________________________________________________________  

 ___________________________________________________________________________________  

3. Review salt storage areas and methods 

Site Name: ____________________________________________________________ Date: ___________ 
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If salt is stored on site, it is important to have a storage plan and strategically locate the storage location. 

Use the table below to describe salt storage. As a reminder, helpful storage tips are available in Section 

Site Planning. 

 Winter Storage Summer Storage 

Type of Salt Where How Where How 

Bulk salt     

Bulk 
sand/abrasives 

    

Bulk sand/salt mix     

Packaged deicer     

Liquid deicer     

Other     

 

4. Winter closures 

Site Name: ____________________________________________________________ Date: ___________ 

Are there areas of the site that are low use or high risk that could be closed for the winter season?  If so, 

list them here. 

Low use maintenance areas that could be closed for the winter season: 

 ___________________________________________________________________________________  

 ___________________________________________________________________________________  

High risk maintenance areas that could be closed for the winter season: 

 ___________________________________________________________________________________  

 ___________________________________________________________________________________  

5. Find drainage problems and solutions 

Site Name: ____________________________________________________________ Date: ___________ 
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Identify and describe any drainage problems and possible solutions in the table below. 

Location Problem Solutions 

   

   

   

 

6. Create a map 

Site Name: ____________________________________________________________ Date: ___________ 

When finished completing the above assessments (#1-5), integrate the following into the map of your 

property: 

¶ Size of maintenance areas 

¶ Level or service goals 

¶ Snow storage areas 

¶ Salt storage areas 

¶ Winter closures 

¶ Drainage problems 

¶ Special site considerations (e.g., porous concrete, fire hydrants)2 

TRAINING ACTIVITY: Develop a real-world site example using a Google Earth image to clearly mark 

storage areas, snow pile areas, etc.3  

 

 
2 Communication from Jason Swope, CBLP, April 15, 2022: άSome of these items on a site plan might not directly 
affect how much ice melter is applied, but they do help limit potential property damageέΦ 
3 Recommended by Jason Swope, CBLP, via email on April 15, 2022. 
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Contracts 
Careful consideration should be given to the design of winter maintenance contracts that support 

multiple objectives including maintaining public safety, optimizing costs, and minimizing environmental 

impacts. 

Contracts should be advocated to allow (and encourage) use of best practices rather than charging for 

the amount of deicing material applied, all while maintaining appropriate levels of service [4].  

Contracts should be based on an agreed-on level of service that addresses safety concerns, traffic 

patterns, environmental factors, cost, and other items including [7]: 

¶ Start date and length of service 

¶ Location of and access to the site 

¶ Hours of operation 

¶ Location of priority access points and all areas that should be maintained 

¶ Times when the area needs to be cleared (evening versus daytime, etc.); whether some 

entrances, parking areas, sidewalks, or paths can be closed during winter weather events or for 

the season 

¶ Whether an area needs to be maintained only at certain times (during the holiday shopping 

season, on weekdays only, etc.) 

¶ Locations where passive techniques such as snow fencing may be installed to prevent drift [14] 

¶ Types of specialized surfaces that must be treated (e.g., heated surfaces, pervious asphalt, 

concrete, pavers) and which methods are suitable to treat these surfaces to avoid damage [14] 

¶ Triggers for service (i.e., zero tolerance, certain depth of snow fall, icy conditions) 

¶ Types of chemicals and/or abrasive materials that will be used 

¶ The when and how of treatment (such as, apply brine before a winter event, treat chemically 

ƻƴƭȅ ŀǘ мέ ƻŦ ǎƴƻǿŦŀƭƭ ŀƴŘ ǳƴŘŜǊΣ Ǉƭƻǿ ŀƴŘ ǘǊŜŀǘ ŀōƻǾŜ мέ ƻŦ ǎƴƻǿŦŀƭƭ, etc.) 

¶ Suitable location(s) for snow piles if snow is not hauled off premises 

¶ Steps taken to contain or collect contaminated melt water from snow storage areas. If 

applicable, these steps should be documented in a stormwater pollution prevention plan 

(SWPP) [8] 

¶ Snow removal procedures and costs for loading and hauling when sufficient on-site storage is 

lacking 

¶ Liability in case of damage to property, surfaces, or landscape features 

¶ Liability in case of injuries due to accidents 

¶ Insurance 

¶ Indemnification 

¶ Owner responsibilities 
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Example Contracts 

Several example contracts are available that provide a starting point for proactive, sustainable 

contracting while broader regional efforts are underway to develop and adopt standard contracting 

models to promote the use of better practices (see Virginia SaMS, 2021) [15]: 

¶ City of Edina, Minnesota example contracts available at: Model Contracts (www.wisaltwise.com) 

¶ Minnesota model exhibit for private snow and ice service contract (www.pca.state.mn.us) 

Convincing clients to adopt Smart Salting Concepts  

Communicating the importance of Smart Salting work with property owners, site managers, and 

contractors will increase their buy-in to your economically and environmentally friendly practices. 

To promote adoption of best practices for businesses and contractors [16,17]: 

¶ Complete the Maryland Smart Salting training. 

¶ Communicate concerns about oversalting, including reaching out to proper entities when 

oversalting is observed. 

¶ Advertise use of Smart Salting practices on the property. 

¶ Use contracts that are based on getting the job done rather than the amount of salt applied. 

A ŎƻƴǘǊŀŎǘƻǊΩǎ perspective:  

One contracting option is to price per application rather than per quantity. According to J. 

Swope of Chesapeake Bay Landscape Professional, ǘƘƛǎ ŀǇǇǊƻŀŎƘΧ 

ΧReduces the incentive to over-apply, helps define exactly how much material 

should be applied, provides a better level of confidence and trust for the 

property manager, and motivates the contractor to reduce waste and be mindful 

ƻŦ Ƙƻǿ ƳǳŎƘ ǎŀƭǘ ƛǎ ŀǇǇƭƛŜŘΦ ²ƛǘƘ ΨǇŜǊ ŀǇǇƭƛŎŀǘƛƻƴΩ ǇǊƛŎƛƴƎΣ ƻǾŜǊ-application of 

ice melter is not rewarded, but actually costs the applicator money because they 

are applying extra product that they are not being paid for. A range of application 

rates could still be used with per application pricing ς ǎǳŎƘ ŀǎ ΨƭƛƎƘǘ ǎŀƭǘƛƴƎΩ, 

ΨƘŜŀǾȅ ǎŀƭǘƛƴƎΩ, ƻǊ ΨŘǊƛǾŜ ƭŀƴŜ ǎŀƭǘƛƴƎΩΧΦŀǎ ƭƻƴƎ ŀǎ ǘƘƻǎŜ ŀǇǇƭƛŎŀǘƛƻƴǎ Ŧŀƭƭ ǿƛǘƘƛƴ 

the recommended rates as conditions dictate. Per application pricing would also 

make it easier for contractors to track and record salt usage. The costs in ice 

melter applications are more about the labor, equipment, and mobilization costs 

and less about the amount of material applied. 

http://www.wisaltwise.com/
http://www.pca.state.mn.us/
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To promote adoption of best practices for do-it-yourselfers: 

¶ Shovel before snow turns to ice. The more snow removed by shoveling, the less salt needed. 

¶ A 12 oz. cup of salt will treat a 20-foot driveway or 10 sidewalk squares. Scatter salt, leaving 

space between grains. 

¶ Sweep up excess salt after a snow event, especially before rainfall to prevent salt from washing 

down the storm drain into waterways. 

¶ When pavement temperatures drop below 15°F, sodium chloride no longer works. Switch to 

sand or a different deicer designed to work at lower temperatures [16,17]. 

Free outreach materials from MDE  

tŜƻǇƭŜ Ƴŀȅ ŜȄǇŜŎǘ ǘƘŜ άŎǊǳƴŎƘέ ƻŦ ǎŀƭǘ ƻƴ ǘƘŜ ǎƛŘŜǿŀƭƪΦ But Ƨǳǎǘ ƭƛƪŜ ȅƻǳ ŘƻƴΩǘ ǿŀƴǘ ǘƻ ŦŜŜƭ ǘƘŜ ŎǊǳƴŎƘ 

of salt in your food, the sidewalk crunch can be a sign of over-salting. This can lead to negative human 

health, environmental health, and infrastructure impacts. Therefore, effective education and outreach 

at all levels τ from elected officials to property managers and applicators to the general public τ is an 

essential component needed to transition to more sustainable salt use strategies.  

Effective message strategies include several common components: the importance of public safety; the 

unintended environmental impacts of salt use; why minimizing salt application matters; the pros and 

cons of winter salt use (keeping in mind the concerns of all stakeholders); and information on ways the 

target audiences can address the issue (Section 6 of the northern Virginia Salt Management Strategy). 

Existing outreach materials are available from MDE, including the following brochures: 

¶ Common salting mistakes 

¶ Expecting ice 

¶ Official attack the snow like a pro 

¶ {ŀƭǘ Řƻǎ ŀƴŘ ŘƻƴΩǘǎ 

¶ Salt savvy neighbor checklist 

¶ Smart salt recipe 

¶ Winter professionals 

Outreach materials are available from plenty of existing 

programs and can be obtained and used with appropriate 

permissions. A few examples include aƛƴƴŜǎƻǘŀΩǎ {ǘŀǘŜǿƛŘŜ 

Chloride Resources; YouTube (e.g., Snow and Ice Clearing for 

Homeowners; Watershed ς the Hypoxic Punks); and Appendix 

I of the northern Virginia Salt Management Strategy Toolkit. 

Example outreach efforts in Maryland include the Izaak Walton League oŦ !ƳŜǊƛŎŀΩǎ ²ƛƴǘŜǊ {ŀƭǘ ²ŀǘŎƘ 

program, aƻƴǘƎƻƳŜǊȅ /ƻǳƴǘȅΩǎ {ŀƭǘ-Wise campaign, the /ƛǘȅ ƻŦ DŀƛǘƘŜǊǎōǳǊƎΩǎ tŀƛƴǘ ǘƘŜ tƭƻǿ, the 

InteǊǎǘŀǘŜ /ƻƳƳƛǎǎƛƻƴ ƻƴ ǘƘŜ tƻǘƻƳŀŎ wƛǾŜǊ .ŀǎƛƴΩǎ ǿŜōƛƴŀǊ ǎŜǊƛŜǎ ŦƻǊ ƭŀƴŘ ǳǎŜ ŘŜŎƛǎƛƻƴ-makers, the 

/ƛǘȅ ƻŦ .ŀƭǘƛƳƻǊŜΩǎ {ŀƭǘōƻȄŜǎ; and the Chesapeake Bay Foundation, to name a few.  

Find these online resources by using the terms used above on your preferred search engine.  

 

Figure 50. City of Baltimore Saltbox. Image 
by Colin Ford from Flickr Creative Commons 

 

https://www.novaregion.org/DocumentCenter/View/13054/SaMS_Toolkit_final?bidId=
https://www.pca.state.mn.us/water/statewide-chloride-resources
https://www.pca.state.mn.us/water/statewide-chloride-resources
https://icprb.sharepoint.com/sites/MDSaltMgmt/2022%20-%20Modules/FinalModules_SectionsA%26B/Snow%20and%20Ice%20Clearing%20for%20Homeowners
https://icprb.sharepoint.com/sites/MDSaltMgmt/2022%20-%20Modules/FinalModules_SectionsA%26B/Snow%20and%20Ice%20Clearing%20for%20Homeowners
https://www.youtube.com/watch?v=pfJFCBNkqOs
https://www.novaregion.org/DocumentCenter/View/13054/SaMS_Toolkit_final?bidId=
https://www.iwla.org/water/stream-monitoring/winter-salt-watch
https://montgomerycountymd.gov/water/education/winter-salt-management.html
https://www.iwla.org/water/stream-monitoring/winter-salt-watch/saltwatchgaithersburg
https://www.youtube.com/playlist?list=PL_p_cMBPpo9Sr4iUNbYqGcFXNtA72T4y_
https://baltimoresaltbox.com/
https://www.cbf.org/news-media/multimedia/video/road-salts-and-the-bay.html
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Module 5. Storm Operations 
Learning Objectives:  

1. Demonstrate spill and equipment clean-up procedures. 

2. Review use of best practices. 

3. Evaluate successes and lessons learned, prepare documentation and records. 

Step-by-Step Guide  
The list of things to do to prepare for a winter storm can be overwhelming, especially if you are new to 

{ƳŀǊǘ {ŀƭǘƛƴƎ ǇǊŀŎǘƛŎŜǎΦ ¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǎǘŜǇǎ ŎƻǾŜǊ Ƴƻǎǘ ƻŦ ȅƻǳǊ άǘƻ-Řƻέ ƭƛǎǘΦ YŜŜǇ ǘƘƛǎ ƛƴ ƳƛƴŘ ŀǎ ȅƻǳ 

read through the rest of the module.  

At the beginning of each storm event, you should:   

1. Make sure all equipment is up-to-date on maintenance. 

2. Have all winter maintenance materials, including deicers, ready to go. 

3. Stay current on weather conditions. 

4. Communicate the maintenance plan for the storm with team members and staff. 

5. Determine if rain is anticipated before the winter storm. 

I. If there is no rain in the forecast, paved surfaces can be pretreated with anti-icing liquids 

anywhere from one hour to days prior to the winter storm [10]. 

II. If rain is anticipated days prior to the winter storm, pretreat paved surfaces after the 

pavement is dry (from the rain) and at least one hour prior to the winter storm [10]. 

III. If rain is expected to come in the beginning of the winter storm and transition into snow later, 

do not pretreat with anti-icing methods. 

6. Determine the type of snow occurring during the winter storm. Depending on the type of snow, 

remove snow using the one or two-pass method: 

I. If the snow is light and fluffy, employ a one-pass snow removal method by using a broom or 

shovel to expose pavement. 

II. If the snow is heavier and dense, use a two-pass method, where the first pass will remove the 

bulk of the snow (i.e., a snowplow) and the second pass exposes pavement (i.e., a broom). 

7. Repeat step 6 frequently to prevent excess ice formation. 

8. Apply deicers, such as granular salt, in areas susceptible to additional ice buildup, concentrating 

on the center one-third of the pavement. 

9. After the storm is over, remove excess deicers from pavement and surrounding areas. 

Winter Maintenance Basics 
Deicers are applied during winter storms to improve the safety of Maryland sidewalks, parking lots, and 

roads. They do this by breaking the bond that occurs between the ice and snow and the surface of the 

road [6]. The use of deicers is often the best way to increase safety during a winter storm in Maryland. 

Understanding the basics of winter maintenance leads to safe and efficient winter storm response.  



 

Module 5. Storm Operations |  66  

 

Pre-storm treatment  
Pre-storm treatment involves liquid deicers, and those deicers can be used in several ways [2]:  

¶ Pre-treated stockpiles are granular deicer stockpiles that have a small amount of liquid deicer 

mixed-in prior to winter storm events.  

¶ Pre-wetting deicers happens right as the deicers are being applied. In pre-wetting, liquid deicers 

are mixed with granular deicers at the time they are exiting the truck or equipment and being 

applied to pavement.  

¶ Anti-icing occurs when only a liquid deicer is applied to pavement prior to a storm event to 

prevent ice and snow from bonding to the pavement.  

Using a liquid deicer as part of the winter maintenance process can reduce the amount of product used 

because liquids stay in place better than granular deicers [2]. Bouncing, wind, foot traffic, and vehicular 

traffic moves rock salt all over the place [2]. Deicers with even a small amount of liquid, like pre-

treated stockpiles, stick to where they are applied. 

A benefit of using liquid deicers is that they begin to melt snow and ice faster than their granular 

counterparts [2]. As salt is often over applied in hopes of making ice and snow melt faster, using liquid 

deicers saves time and reduces the amount of product used.  

Guidelines for Liquid Deicers 

The guidelines for liquid deicers are dependent on the format of liquid deicer used.  

Salt brine (NaCl) is the most common liquid deicer but is not suitable for pre-treating stockpiles. When 

salt brine is mixed with a granular deicer, it melts the granular deicer and forms a hard crust when it 

dries. This decreases the effectiveness. [2]  

On the other hand, salt brine is a great option for pre-wetting and anti-ƛŎƛƴƎ ƛŦ ǘƘŜ ǘŜƳǇŜǊŀǘǳǊŜǎ ŀǊŜƴΩǘ 

anticipated to go below 15oCΦ {ŀƭǘ ōǊƛƴŜΣ ƭƛƪŜ ŘǊȅ ǊƻŎƪ ǎŀƭǘΣ ŘƻŜǎƴΩǘ ǿƻǊƪ ōŜƭƻǿ мрoF [2].  

After salt brine, the next most common liquid 

deicers used are Magnesium Chloride (MgCl2), 

Calcium Chloride (CaCl2), and brine blends [2]. 

Magnesium Chloride and Calcium Chloride have the 

added benefit of working at significantly colder 

temperatures than the common rock salt, Sodium 

Chloride (NaCl) [4]. They work at temperatures 

above -10oF and -20oF, respectively [4]. If you are 

working at very low temperatures, consider using a 

blend of these options.  

More information on pre-wetting, pre-treating, and 

anti-icing can be found in other areas of this 

manual under Pre-storm Treatment and Pre-

wetting and Pre-treating with Salt and Sand.  

 

Figure 51. Example of anti-icing applied to 
roadways. Notice the ideal application is with bare 
pavement between lines. Image by MPCA from 
Flickr Commons. 
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Mechanical snow removal 
Mechanical snow removal is the process of moving snow from one location to another using manpower 

or vehicles, not chemicals. Mechanical snow removal should always be the first step in winter 

maintenance operations before any chemical deicers are applied [2]. By removing snow and ice 

mechanically first, it is less likely that chemical deicers will get diluted by the snow and ice [5] and icy 

compaction of snow is avoided [2]. To ensure the mechanical snow removal plays a main role in winter 

maintenance, staff schedules and hours may need to be adjusted accordingly [2].  

There are two methods for mechanical snow removal τ 

the one pass and two pass methods. The one pass 

removal method is ideal for lighter snows where a broom 

or shovel will expose bare pavement. [2]  

In situations where one pass is not enough due to heavy 

snow, a two-pass removal method is ideal. This calls for 

two different tools to clear an area. The first tool is used 

to remove most of the snow while the second tool is 

used to expose bare pavement. For instance, a two-pass 

snow removal would plow an area to move most of the 

snow and then use a broom to remove the rest to expose 

pavement. [2]  

When selecting the appropriate tool and method of 

snow removal (one pass or two pass), the goal should 

be to ultimately reduce the amount of salt needed 

afterwards [2]. In some instances, this may require 

investing in newer or more efficient equipment, but in 

the end, this will increase efficiency and reduce the 

ƻǇŜǊŀǘƛƻƴΩǎ ǎŀƭǘ ǊŜǉǳƛǊŜƳents [2]. Sidewalks and trails 

can easily be cleared using brooms or snow blowers, 

especially when the snow is light and fluffy [2]. Scoop 

shovels and plows are needed to efficiently remove wet 

and heavy snow [4]. When it comes to compacted snow, 

rubber or plastic plow blades and handheld scrapers or 

shovels with flexible blades are the ideal tools of choice. 

They can get under the compacted areas without 

damaging the sidewalk or trail [2].  

All winter maintenance operations should be 

coordinated to ensure that one ǇŜǊǎƻƴΩǎ ŜŦŦƻǊǘ ƛǎƴΩǘ 

removing deicers already applied by someone else [5].  

.ǊƛƴŜ ŘƻŜǎƴΩǘ ǿƻǊƪ ŀǘ ǘŜƳǇŜǊŀǘǳǊŜǎ ōŜƭƻǿ 15oF. 

 

 

Figure 52. Examples of mechanical snow 
removal. The top image shows a plow 
removing snow while the bottom shows a 
woman using a snow shovel. Top image by 
ReinhardThrainer from Pixabay and bottom 
image by Nataliya Vaitkevich from Pexels. 

 



 

Module 5. Storm Operations |  68  

 

 

New technology and plow blades are available to improve the efficiency of plowing and clearing 

pavement. One type of plow blade is the segmented blade which involves multiple smaller blades that 

can move independently and allow for plowing to contour to the pavement better [2].  

When snow is removed from the paved surfaces, it must be put somewhere. Snow should never be 

moved into nearby water bodies, wetlands, local traffic, or streets. If snow piles become too large to 

safely store on site, they may need to be trucked elsewhere. [3]  

Apply salt only where needed 
When applying rock salt and other granular deicers, you should consider how foot and vehicle traffic is 

going to impact the spread of the salt. When people walk or drive over salted areas, the granules get 

pushed toward the outer edges of the paved surfaces. To keep salt in the area it was intended, 

application needs to be concentrated with a narrow-

spread pattern in the center of the paved area. By 

focusing on these areas, less salt can be applied for the 

same level of safety to the public. Using a calibrated drop 

spreader is a great way to reduce salt and keep a 

narrow-spread pattern. If you only have a broadcast 

spreader, add a shield to keep the salt from spreading to 

the grass, trees, or other unintended areas. [2]  

How do you know if too much salt has been applied? A 

visual inspection is a great way to determine if the 

correct amount of salt is applied. Rock salt should be 

applied so that there are 3-inch spaces between each 

individual granule. Can individual granules be 

ŘƛǎǘƛƴƎǳƛǎƘŜŘΚ LŦ ƛƴŘƛǾƛŘǳŀƭ ƎǊŀƴǳƭŜǎ ŎŀƴΩǘ ōŜ ƻōǎŜǊǾŜŘ 

because there are piles or thick layers of salt, this means 

too much salt has been applied and the excess needs to 

be cleaned up. [2]  

 

Remove excess  
Cleaning up after winter storm events involves the removal of excess salts, sand, and even snow. Train 

your crew to clean up salt spills and overapplication. This can help avoid customer complaints and 

improve customer and operator relations. Clean up actions are also necessary after snow piles have 

melted. More information on post-storm cleanup can be found in Module 6: Post-storm and End of 

Season Actions. [2] 

Early and aggressive mechanical snow removal should be the first 

step in winter maintenance. 

Plenty of space between salt granules is safe, effective, and smart. 

 

Figure 53. Example of the ideal salt 
application on pavement. There is space 
between the granules and no piles. Image by 
MPCA Photos from Flickr Commons. 
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Weather and Temperatures 
Weather and pavement temperatures 
Efficient winter maintenance operations require accurate and updated weather information [2]. 

Weather conditions play a key role in deciding what winter maintenance strategies to use and when 

to implement them [2]. For example, knowing when a winter storm will start, the relative temperature 

range during the storm, and whether precipitation will start as snow or rain, can determine if anti-icing 

is a good strategy to use for that storm event. Weather data for decision making should include:  

¶ Type of precipitation 

¶ Expected amount of precipitation 

¶ Pavement temperature 

¶ Air temperature 

¶ Wind speed 

¶ Wind direction 

* List adapted from City of Madison - Wisconsin Winter Maintenance Manual: Parking Lots, Sidewalks 

and Trails [2] 

The strategy chosen to address a storm depends on the type and predicted amount of precipitation, 

intensity of the precipitation event, temperature trends, and the winds anticipated with the storm 

event. For example, pre-storm treatment such as anti-icing is not an option when the winter storm 

event starts with rain that eventually transitions to snow or there are strong winds occurring with the 

snow. [2]  

In winter road maintenance there are two types of temperature 

that are often recorded τ pavement temperature and air 

temperature. Air temperature is largely the same for a particular 

city and is the temperature that is reported by local weather 

stations [2]. Alternatively, pavement temperature is more variable 

than air temperature due to small variations in shading, sunlight, 

and pavement composition from one area to the next [2]. In fact, 

pavement temperatures can be as much as 10 to 20 degrees 

different than air temperatures [1].  

Think about it this way, on a hot summer day, a light gray 

pavement will be warm, but you can still walk outside barefoot to 

grab something from your car. However, if your driveway is black 

top, you would probably put your flip flops on before stepping 

outside.  

Post-storm cleanup keeps sidewalks clean and unnecessary salt out 

of storm drains. 

 

Figure 54. Ever heard of the phrase 
"hot enough to fry an egg?". 
Image by Pockafwye from Flickr 
Commons. 
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Pavement temperatures are more important to consider when deciding which deicer, the amount of 

deicer, and the application rate. For example, as pavement temperatures fall into the extremely cold 

range, chemical deicers are no longer a viable option for winter maintenance. [2] 

Frost will begin to form when pavement temperature is below or equal to freezing and below the dew 

point. By monitoring the dew point, winter maintenance operations can predict frost formation and 

proactively treat it. [5]  

Measuring pavement temperature does not need to be complicated. An infrared temperature sensor 

can give you a fast and accurate reading. They can be found as hand-held devices or mounted devices 

that can be fixed to a vehicleΩs side-view mirror. [2]  

When using infrared temperature sensors, here are some guidelines to consider, ensuring your crew 

stays safe while getting accurate readings: 

¶ Calibrate temperature sensors by setting them outside for at least 10 minutes prior to use. 

¶ You can test hand-held sensors prior to use by measuring the temperature of ice water, which 

should read at 32oF. 

¶ Do NOT use a hand-held sensor while driving. 

¶ Mirror-mounted sensors provide continuous temperature data and are a good option for 

drivers. 

*List derived from City of Madison ς Wisconsin Winter Maintenance Manual: Parking Lots, Sidewalks, 

and Trails [2] 

The Maryland Department of Transportation (MDOT) provides local weather data, including pavement 

temperature, precipitation type, dew point, wind speed, and wind direction through the online MDOT 

Coordinated Highways Action Response Team (CHART) for several locations across the state.  

It is important for winter maintenance operations to have more than one reliable source for weather 

information. This allows winter maintenance professionals to double check predictions and ensures that 

information is still available if one location is not reporting data. Here are a few options.  

¶ Maryland Department of Transportation (MDOT) Coordinated Highway Action Response Team 

(CHART) local weather station data 

¶ National Oceanic and Atmospheric Association (NOAA) National Weather Service 

¶ Personal infrared thermometer to measure pavement temperature 

¶ Any weather app available on a smartphone 

https://chart.maryland.gov/travInfo/weatherStationData.asp
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Application rates for various precipitation types 

There are several factors to think about when determining your application rate. These factors include 

the level of service goal, pavement temperature, type of pavement, products available, and the type of 

precipitation. With so many factors going into determining the ideal application rate, it is important for 

each operator to have the tools to make the most informed decisions. Having all available information 

allows operators to choose the best strategy and timeline that is within their capabilities. [13]  

One of the tools that allow for the best decision possible is an easily accessible application rate chart 

that considers pavement temperature, weather conditions, multiple maintenance actions, and multiple 

chemical deicers [3]. Charts are available in the appendices of this manual that show ideal deicing 

application rates for various pavement temperatures during snow, ice, and freezing rain and anti-icing 

application rate for salt brine when the predicted weather is frost/sleet, black ice, freezing rain, light 

snow, and heavy snow [2,3].  

 

Pre-Storm Treatment:  
Anti-icing/deicing information  
Anti-icing is a proactive practice that aims to avoid a bond 

forming between snow and pavement by applying liquid 

deicer prior to a storm. It can even be applied several days in 

advance, depending on the weather forecast [8]. By being 

proactive, you can reduce the amount of product that is 

necessary while still ensuring safe driving conditions.  

 

Figure 55. Example of the local weather data available through MDOT CHART. Image from maryland.gov. 

Anti-icing prevents the ice from sticking, just like you grease the 

ǇŀƴΣ ǎƻ ȅƻǳǊ ŜƎƎ ŘƻŜǎƴΩǘ ǎǘƛŎƪΦ 

Find more information on winter 

maintenance for small sites in the 

video check out the Mississippi 

WMO Winter Maintenance for 

Small Sites website. 

https://www.youtube.com/watch?v=-xMt1kyzIcg
https://www.youtube.com/watch?v=-xMt1kyzIcg
https://www.youtube.com/watch?v=-xMt1kyzIcg
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Deicing, on the other hand, is a reactive practice 

that works to break bonds between snow and 

pavement that have already formed. It generally 

occurs during or after the storm [8]. 

IŜǊŜΩǎ Ƙƻǿ ƛǘ Ŏŀƴ ōŜ ŘƻƴŜΥ 

¶ Anti-icing ς applying liquid deicers to 

pavement prior to storm events to reduce 

or prevent bonding between snow/ice and 

the pavement. 

¶ Pre-treated stockpiles ς mixing liquid 

deicers with granular deicer stockpiles. 

¶ Pre-wetting ς mixing liquid deicers with 

granular deicer as they are being applied. 

¶ Direct Liquid Application (DLA) ς applying 

liquid deicers to pavement during or after 

the storm. 

*List adapted from City of Madison ς Wisconsin 

Winter Maintenance Manual: Parking Lots, 

Sidewalks and Trails [2] 

The use of liquid deicers can reduce the 

materials used and the total workload in 

general, but even more so when used as anti-

icing. Anti-icing brine uses about one-fourth the 

material as deicing. Additionally, less salt is 

needed later to keep paved surfaces safe, and less 

manpower is needed to clear the surfaces after 

the storm. [6]  

 

 

Figure 56. Liquid deicing equipment being used for 
ant-icing prior to a winter storm. Image by Seth 
Granville from Flickr Commons. 

 

 

Figure 57. Liquid deicer application during a winter 
storm event. Image by Oregon DOT from Flickr 
Commons. 
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To help winter maintenance operations decide when anti-icing is idea for implementation, the Michigan 

Winter Maintenance Manual has created the following decision flow chart: 

 

Figure 58. Anti-icing decision flow chart to determine if anti-icing methods should be implemented. Image 
adapted from Michigan Winter Maintenance Manual [5]. 

 



 

Module 5. Storm Operations |  74  

 

Tips for anti-icing: 

¶ Anti-icing is extremely effective in maintaining safety during heavy frost and light freezing rain 

when applied early [7].  

¶ Start with a slow application rate and increase the speed, if needed, to allow areas that may be 

more hazardous than others to receive additional spot applications [5].  

¶ A slow application rate can avoid unnecessary slippery conditions. An overapplication of anti-

icing products on dry roads can mix with vehicular oils and create slippery surfaces [5].  

¶ Anti-icing applications should be scheduled for each predicted storm event [3]. 

¶ CaCl2 or MgCL2, products should not be applied to surfaces above 35oF as they are known to pull 

moisture toward the pavement and become slick [3].  

¶ Using dyed deicing products can show the public that anti-icing actions have been taken but 

may have negative health and environmental impacts, be sure to research what dye is being 

used [13].  

¶ Anti-icing products may still be on the pavement after several days, it is important to observe if 

anti-icing products are still present and avoid re-application if they are [3]. 

¶ Anti-icing is not a viable option when rain is expected prior to snow. It will wash it away [2].  

Tips for deicing: 

¶ As winter storm events are in progress or have already occurred, over-application of deicers is 

more common with deicing than anti-icing.  

¶ Use accurate weather information, calibration charts, and best practices to avoid over-

application of deicing products.  

¶ Give the applied deicer time to work. Adding more deicer ǿƻƴΩǘ ƳŀƪŜ ƛǘ ǿƻǊƪ ŦŀǎǘŜǊΦ 

¶ Avoid application to surfaces that are already wet. This means the bond between snow and 

pavement is already broken. [8] 

What brine is and how it works  
Brine, or salt brine, is a mixture of water and rock salt (NaCl) that melts ice and snow in the same 

temperature ranges as dry salt [2]. It can be used as an anti-icing product or during a storm as a deicing 

product.  

Wǳǎǘ ƭƛƪŜ ǊƻŎƪ ǎŀƭǘΣ ōǊƛƴŜ ŘƻŜǎƴΩǘ ǿƻǊƪ ǇǊoperly when pavement temperatures are below 15oF [2].  

You can obtain salt brine by purchasing it from retailers or making your own by mixing rock salt with 

water manually or with brine making equipment [2,6]. There are several companies available for 

purchasing salt brine and other liquid deicers [2].  
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Making brine with equipment 

Brine making equipment mixes rock salt and water in a hopper and stops 

adding water once the mixture reaches 23.3% salt concentration. The brine is 

then sent to an on-site storage tank to await being moved to the tanks on 

maintenance vehicles. [6]  

Making brine manually 

Manually making brine requires just rock salt and water. You will need a 

hydrometer to ensure the proper concentration of salt-to-water. There needs 

to be a 23.3% concentration of salt for the salt brine to be effective at the 

coldest temperatures possible. At concentrations above or below 23.3% the 

brine will freeze at temperatures warmer than 15oF. [2]  

With rock salt, water, and a hydrometer in hand, follow these directions:  

1. Combine rock salt and water at approximately 2.3 pounds of salt to 1 

gallon of water. 

2. Stir thoroughly before testing concentration, as brine can stratify in 

the tank. 

3. Obtain a sample of the salt brine in a glass that is taller than the 

hydrometer and over 2 inches in diameter. 

4. Use the salt brine hydrometer to check the concentration of 

the brine solution in the sample using the following procedure: 

a. Hold the top of the hydrometer and slowly put into the 

center of the brine sample, 

b. Release the hydrometer, 

c. Read the percent concentration where the hydrometer 

meets the top of the sample. 

5. Adjust concentration as needed: 

a. If the concentration is below 23.3%, add more salt. 

b. If the concentration is above 23.3%, add more water. 

* Directions adapted from City of Madison ς Wisconsin Winter 

Maintenance Manual: Parking Lots, Sidewalks and Trails [2] 

Recent developments in salt brine include adding other deicing 

products into the salt brine mixture to lower the freezing point of the 

solution. There are several additives that could make brine more 

effective in colder temperatures. When adding other products to salt 

brine, the vendor of the product should be consulted to ensure that 

the products are mixed using the proper procedures and in the correct 

amounts. All brine additives should be tested using the proper protocol 

prior to use. This protocol should be followed each time the additive is 

used. Not following the proper protocol may lead to equipment 

damage and potentially harmful chemical reactions. [2]  

 

Figure 59. Example of 
a hydrometer. Image 
Qlaz from Wikimedia. 

 

 

Figure 60. Example of 
hydrometer in salt brine. 
Notice, the percent 
concentration of the salt in 
the solution is where the 
dotted line meets the water. 
Image from [2]. 
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The optimal concentration of rock salt brine is 23.3%, however, that is not true for all deicing products.  

The table below compares the optimal concentrations of various deicers.  

 

Understanding the ideal concentration of each deicer is important. They have different chemical 

properties which means each deicer has a unique ideal concentration at which the freezing point of the 

deicer is the lowest. This freezing point is also referred to as the eutectic temperature. The lower the 

eutectic temperature is for a deicer, the lower the practical melting temperature is, as well. When the 

concentration of a given deicer is higher or lower than the ideal concentration, or magic number, the 

eutectic temperature and practical melting temperature are higher than that of the magic 

concentration. [10] 

It has been suggested that other waste stream products (such as pickle juice, cheese brine, water 

softener discharge, and even soy sauce) can be used as liquid deicers, however, there is not enough 

research on the use of these products yet. Using them without ample research may create bigger 

problems in the long run [2].  

Regardless of the material used, equipment should be completely cleared out and routine maintenance 

performed after each storm to stay in good working order [2]. 

Brine equipment  
Brine and other liquid deicer application equipment requires an anti-icing unit and a stream nozzle. The 

anti-icing unit can be as simple as a hand-held pump or backpack sprayer or as complex as a vehicle with 

a tank and boom or sprayer attached. The stream nozzle directs the flow of the liquid deicer as it is 

applied to the paved surfaces. Stream nozzles can be made or purchased from a supplier. [8]  

A good stream nozzle creates a solid stream with at least 8 holes that are 8-inches apart. A good solid 

stream nozzle should also have a psi of 30 to 35 at the bar and be roughly 12 to 14 inches above the 

ground. A fan stream nozzle is not as effective at preventing slippery situations and should be done very 

lightly. [8]  

Additional equipment is needed if brine is being made and held on-site. In this case, operations also 

need a mixing tank, a holding tank, pumps to move liquid from the mixing tank to the holding tank to 

tanks on the anti-icing unit, and a way to measure the salinity concentration. Tanks should be double 

walled to prevent leaks, otherwise operations need to invest in a secondary form of containment. [13]  

Deicer Optimal 
Concentration 

Eutectic Temperature/  
Freezing Point 

Sodium Chloride (NaCl) 23.3% -6oF 

Calcium Chloride (CaCl2) 30% -60oF 

Magnesium Chloride (MgCl2) 27-30% -28oF 

Potassium Acetate (KAc) 50% -76oF 

Calcium Magnesium Acetate (CMA) 32% -17oF 

Urea 33% +10oF 
Table 11. Optimal concentration of various deicers for winter maintenance and the associated freezing 
point/eutectic temperature. Table adapted from NHDES ς Snow & Ice Fact #18 ς Chemical Concentration [10] 
and City of Madison ς Wisconsin Winter Maintenance Manual: Parking Lots, Sidewalks and Trails [2]. 
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While the additional equipment may be an initial investment, they will lead to cost savings associated 

with materials and manpower. Additionally, having brine-making equipment will increase the use of 

liquid products for anti-icing, pre-treating, deicing, and pre-wetting. All of which leads to reduced salt-

use and thus will lead to cost savings associated with the impacts the salt can have on public health, 

infrastructure, and the environment. [13]  

Why invest in brine equipment?  
The use of brine may come with an initial investment, but it can be more efficient than other winter 

maintenance strategies and can save you money [13].  

Fay et al. (2015) found that salt brine was more cost-effective than the use of abrasives, dry rock salt, 

and Magnesium Chloride (MgCl2) [13].  

 

Brine for private surfaces  
Liquid deicer, especially salt brine, is not just for roads. It can be used on any paved surface, such as 

sidewalks, building entrances, and parking lots, especially for anti-icing. [4] 

Bare pavement is frequently the level-of-service goal for areas that receive significant foot traffic or are 

high risk maintenance areas. To achieve bare pavement, more manpower and chemical deicers are 

needed than when non-bare pavement is the level of service goal. To achieve bare pavement as 

efficiently as possible, the ideal order should be anti-icing prior to storm events, mechanical snow 

removal early and often, and finally, deicing. Additional chemical deicers should only be added if 

needed. [4] 

Winter Maintenance 
Strategy 

Cost per Lane Mile 
($USD) 

Average Cost ($USD) 

Salt Brine $37.92 (average) $0.16/gal. 

Plowing $1,335.00 (average) N/A 

Abrasives x $9.32/ton 

Abrasive/Salt Mixtures x $20.86/ton 

Solid Salt 
$68.41 (average for anti-

icing use) 
$71.04/ton 

Corrosion Inhibitors $695.55 - $1,652.93 $1.18/gal. 

Inhibited Salt Brine x $0.31/gal. 

Magnesium Chloride x 
Inhibited solid - $150.00/ton 

Inhibited liquid - $1.00-$1.50/gal. 
Uninhibited liquid - $1.20/gal. 

Table 12. Estimated cost of materials for winter maintenance in comparison to salt brine. Table adapted 
from Virginia ς SaMS [13], adapted from Fay et al., 2015. Box marked with x indicates no data. 
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The location and traffic need to be considered when deciding if non-bare pavement is an appropriate 

level of service goal since it is typically the goal in areas where there is less traffic and a lower risk of 

incidents. For this goal, snow and ice are removed mechanically and deicers or abrasives are only used if 

needed. In this case, property managers and winter maintenance operators need to communicate with 

customers and residents how this level of service still maintains safety. [4]  

Limitations  
While there are several advantages to adding brine to your toolkit, especially for anti-icing, there are 

some disadvantages τ as with any deicing method.  

The equipment-needs for the production, storage, and application of liquid deicers are different than 

what is needed for granular deicers. For example, pre-treating deicer stockpiles with liquid deicers, 

including brine, can reduce the amount of material needed for application but requires additional 

ǎǘƻǊŀƎŜ ƳŜŀǎǳǊŜǎ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ōǊƛƴŜ ŘƻŜǎƴΩǘ ƭŜŀŎƘ ŦǊƻƳ ǘƘŜ ǎǘƻŎƪǇƛƭŜΦ tǊŜ-wetting your deicer has the 

disadvantage of investing in new equipment or retrofitting existing equipment. Additionally, the 

equipment you already own may limit what liquid deicers may be used in pre-wetting. [13]  

Additionally, liquid deicers directly applied to paved surfaces may experience dilution as snow and ice 

melt, requiring additional application of solid deicers [13]. Without the additional deicers, the diluted 

brine and liquid deicers can refreeze [12]. Even so, this would still be fewer total deicers applied than 

applying solely granular deicers. While direct liquid application of brine and other liquid deicers are 

found to greatly reduce the amount of salts applied, it is a relatively new method and may require more 

trial and error than other practices [13]. 

 

Figure 61. The efficiency of different maintenance strategies. Image from MPCA Smart Salting for Property 
Management Manual via FCI [4]. 
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How to build a successful brine applicator cheaply  
Brine applicators can be pulled by or 

mounted on vehicles or carried and 

operated by hand.  

While other spray equipment, such as 

pesticide sprayers, can be used for brine 

application, the salt will eventually 

corrode components of the equipment. 

Ideally, brine should be applied with 

equipment designed for winter 

maintenance because it is made to resist 

corrosion. Regardless of the type of non-

vehicle equipment used, the sprayer 

should create a solid stream, not a fan-

shape. [2]  

Vehicle-based brine equipment needs to include tanks, hoses, and a boom with holes or nozzles. 

Outfitting vehicles for brine equipment can be as simple as creating a boom out of PVC pipe or as 

complex as purchasing a complete liquid deicer system. It should create a solid stream, not a fan-shape. 

Additionally, all nozzles or holes should be approximately 8 inches apart and the boom should be about 

12-14 inches above the ground. All liquid deicers should be applied using a wet/dry spread patten where 

there are visible lines on the pavement. [2]

 

All spray equipment should create a solid stream, not a fan-shape. 

 

Figure 63. Correct versus incorrect application of liquid deicers for anti-icing. The correct application should 
have wet/dry spaces. Image from City of Madison - Wisconsin Winter Maintenance Manual: Parking Lots, 
Sidewalks and Trails [2]. 

 

 

Figure 62. Salt that is already wet works faster at melting snow 
and ice. Image from [3]. 
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Pre-wetting and Pre-treating with Salt and Sand:  
Pre-treating and pre-wetting reduces the ability of dry 

materials to bounce upon application or blow off the road. 

This allows you to apply 20% to 30% less materials for the 

same effectiveness [7]. ¢ƘŀǘΩǎ ŀ ƭƻǘ ƻŦ ǎŀǾƛƴƎǎ ƻƴ ǘƘŜ cost of 

materials.  

Mixing liquid deicers with granular material can jump-start the 

ŘŜƛŎŜǊΩǎ ƳŜƭǘƛƴƎ ŀƴŘ ǘƘŜǊŜŦƻǊŜ ƛƴŎǊŜŀǎŜ effectiveness. 

Depending on the liquid deicer chosen as part of the mixture, 

the effective working temperature of salt may also be 

lowered. This allows for melting at temperatures lower than 

15oF, where salt is typically no longer effective. [7]  

Guidelines for pre-treating stockpiles  
You can purchase pre-treated stockpiles or pre-treat them on-site. [2]  

Purchased pre-treated rock salt is less likely to leach (when the deicer leaves the stockpile as runoff) 

than when mixed on-site. They are blended at specific ratios and with specific ingredients that have 

been shown to avoid leaching. However, purchased pre-treated stockpiles are often larger in quantity 

than homemade ones and require proper storage to avoid excess moisture from making its way to the 

stockpile and causing leaching. Homemade stockpiles are frequently created in smaller quantities for 

one event at a time. This avoids the need for appropriate storage of the stockpiles. [2]  

The most common liquid additions to salt stockpiles are non-sodium deicing liquids, organic additives, 

and dyes. Commonly added deicing liquids include magnesium chloride (MgCl2) and calcium chloride 

(CaCl2). Common organic additives include beet juice and corn syrup. [2]  

There are some liquids that should not be added to stockpiles because they evaporate before they are 

applied. These include water and salt brine. Both will evaporate and form a crust on the stockpile. [2]  

General guidelines for creating pre-treated salt stockpiles: 

¶ Start with untreated dry salt. 

¶ Perform mixing in an area with waterproof flooring. 

¶ Combine dry salt with a liquid deicer or additive by spraying the liquid on the dry salt and then 

mixing. Do not mix with salt brine.  

¶ Mix salts with additives using the ratio 4-6 gallons of additive for every 1 ton of salt. 

o Start with lower amounts of liquid as the dry product can only hold so much before leaching 

occurs [3]. It is important to remember the more liquid used in the mixture, the greater the 

risk of the stockpile leaching. 

¶ The best practice when using homemade stockpiles is to mix a new batch before each storm to 

avoid the need for storage. 

*Lists adapted from City of Madison ς Wisconsin Winter Maintenance Manual: Parking Lots, Sidewalks 

and Trails [2]  

 

Figure 64. Example of pre-treated 
stockpiles. Image from McHenry 
County Untitled PowerPoint. 


































































































