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New Chemical Application  
Guidelines for Winter Operations
Alan Gesford, Technology Transfer Specialist, Penn State

This tech sheet is based on the findings of National Cooperative Highway Research Program 
(NCHRP) Project 6-13, Guidelines for Snow and Ice Control – Materials and Methods, presented 
at the 6th International Symposium on Snow Removal and Ice Control Technology, June 7 to 
9, 2004, Spokane, Washington (see credit at end). This project developed a newly derived set of 
guidelines for selecting ice control chemical application rates for a wide range of weather, site, and 
traffic conditions found in North America. These guidelines apply to both state and local highway 
agencies. The guidelines were developed by adding appropriate existing documentation to new 
data collected from field testing of selected strategies and tactics over three winters. A total of 24 
highway agencies (13 state, 1 provincial, 4 county, and 6 city or town) participated, testing at 51 site 
locations.

FACTORS THAT INFLUENCE THE CHOICE OF MATERIALS 
AND THEIR APPLICATION RATES
When choosing materials for fighting snow and ice, you need to consider certain major factors, 
namely the dilution potential that the chemical treatments will face and the performance 
characteristics of the materials. For clarity, we need to define some terms.

Adjusted dilution potential is a term that characterizes the rate that a chemical’s effectiveness is 
eroded under operating conditions. It takes into consideration precipitation, pavement conditions, 
and operational conditions. For simplicity, adjusted dilution potential is divided into three levels: 
low, medium, and high.

Precipitation dilution potential is the contribution to adjusted dilution potential from the type 
and rate of precipitation of a winter weather event in progress. The higher the moisture content of 
the event per unit or time, the higher the precipitation dilution potential.

Pavement conditions, particularly the pavement surface condition in the wheel path area, 
refer to the aspects of the pavement itself that influence snow and ice control operations. The 
pavement surface temperature has to be considered, as it has a major effect on how ice control 
chemicals perform and, ultimately, on the treatment decision itself. As pavement temperatures 
decline below about 12 degrees Fahrenheit, most ice control chemicals become very inefficient in 
terms of the amount of ice melted per unit of chemical applied. Pavement temperature therefore 
drives the decision to plow only, plow and apply chemicals, or plow and apply abrasives, depending 
also on level of service goals. Pavement surface conditions in the wheel path area also include any 
accumulations of snow and ice that may remain on the pavement at the time of treatment after 
plowing, such as loose snow, packed snow, and ice. A critical pavement surface condition is whether the 
snow or ice is already bonded to the pavement surface. Snow or ice remaining on the roadway surface 
after plowing will cause chemical treatments to dilute more quickly, in addition to the dilution 
caused by continuing precipitation. If the snow or ice is bonded to the pavement, considerably more 
chemical will have to be applied to achieve an unbonded condition.

Operational conditions also need to be considered. The most important operational conditions 
influencing dilution potential are treatment cycle time and traffic. Longer treatment cycle times 
allow more precipitation to accumulate on the roadway between treatments. For equivalent 
effectiveness, more chemical must be applied for longer cycle times. The two traffic characteristics 
that influence dilution potential are traffic volume and traffic speed. Higher speeds and higher 
volume will displace ice control chemicals from the roadway.

Anti-icing material from 
straight-stream nozzle.

Anti-icing material from 
fan-type nozzle.
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Call 1-800-FOR-LTAP for more information about winter materials.

SNOW AND ICE CONTROL CHEMICAL 
APPLICATION RATES
Winter maintenance field personnel should follow a step-by-
step procedure to determine the most cost effective chemical 
application rate, as presented below and on page 4. Appropriate 
application rates for solid, prewetted solid, and liquid salt (sodium 
chloride) (NaCl) are based on pavement temperature range, 
adjusted dilution potential level, and the presence or absence of 
ice/pavement bond. These recommended application rates depend 
on weather and pavement conditions at the time of treatment 
and on how these conditions are expected to change before the next 
anticipated treatment.

Plowing should be done before chemicals are applied to remove 
any excess snow, slush, or ice, leaving the pavement surface wet, 
slushy, or lightly snow covered when treated.

Step 1. Determine the pavement temperature at the time of 
treatment and project the temperature trend after treatment. You 
need to estimate, or predict using modeling techniques, just what 
the pavement temperature will be in the near term (1 to 2 hours 
after treatment). It generally does not change much in a couple of 
hours, unless influenced by sunshine.

Step 2. Establish the adjusted dilution potential for your 
intended chemical treatment by considering type and rate of 
precipitation, pavement surface conditions in the wheel path 
area, and operational conditions of cycle time and traffic speed 
and volume. Use Table 1 on the next page to determine the 
adjusted dilution potential. The first part of the table establishes 
the precipitation dilution potential, and the second part of the 
table adjusts the precipitation dilution potential, as necessary, for 
various wheel path area conditions, cycle time, and traffic speed 
and volume.

Some agencies have simplified this dilution potential guidance 
by considering only precipitation dilution potential and the 
presence or absence of a packed or bonded condition. They feel 
that their surface conditions, traffic volumes and cycle times are 
constant.

Step 3. Finally, using field observations or sensor data, 
determine if an ice/pavement bond condition exists (yes or 
no). Then using the observations and calculations from Table 
1 as inputs, go to Table 2 on the next page to determine the 
appropriate application rate for solid, prewetted solid, or liquid 
salt. 

Step 4. If you are using a chemical other than salt, use Table 3 
on page 6 to determine your application rate. The determination 
of equivalent application rates in Table 3 is based on the total 
amount of ice melted per unit of chemical for calcium chloride 
(CaCl2), magnesium chloride (MgCl2), potassium acetate (KAc), 
and calcium magnesium acetate (CMA). The application rate 
data for each of these four chemicals, normalized with respect to 
NaCl, are provided for various pavement temperature ranges and 
application rates. 

SUMMARY
This methodology can be very useful in developing and 
implementing salt management plans and providing for an 
effective and efficient snow and ice control strategy. The Salt 
Institute is now recommending these guidelines be put into 
practice for your snowfighting program and has already promoted 
the results of NCHRP Project 613 through its newsletter. The 
practice of applying the “right” amount of chemical for weather 
and road conditions will most likely result in long term chemical 
savings when compared with using only a few application rates 
over the full spectrum of winter weather events.
Material in this tech sheet was excerpted from Guidelines for Snow 
and Ice Control Materials and Methods, by Robert R. Blackburn, Duane 
E. (Dewey) Amsler, Sr., P.E., and Karin M. Bauer, prepared for the 6th 
International Symposium on Snow Removal and Ice Control Technology, 
Spokane, Washington, June 7-9, 2004.

TS_111.indd   2 7/1/09   10:44 AM



3

LTAP Technical Information Sheet Page 3

Table 1.  Precipitation dilution potential and its adjustments.

*When you make adjustments to the precipitation dilution potential, an adjustment of "1" would change a low level to a
medium level or a medium level to a high level. An adjustment of "2" would change a low level to a high level. The end result
of adding various adjustments to the precipitation dilution potential is termed adjusted dilution potential. The adjusted
dilution potential level cannot exceed "high."

Table 1. Precipitation dilution potential and its adjustments.
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Table 2.  Application rates for solid, prewetted solid, and liquid sodium chloride.
Table 2. Application rates for solid, prewetted solid, and liquid sodium chloride.
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Table 3.  Equivalent application rates for five ice control chemicals.
Table 3. Equivalent application rates for five ice control chemicals.
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