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Pennsylvania Local Technical Assistance Program (LTAP) 

Pennsylvania Department of Transportation   
Bureau of Planning and Research  
400 North Street, 6th Floor 
Harrisburg, PA 17120  
Phone:       1-800-FOR-LTAP E-mail:       ltap@state.pa.us 

  717-787-5243   Web Site:   www.ltap.state.pa.us  

FAX:          717-783-9152 

 

The Pennsylvania Local Technical Assistance Program (LTAP) shares transportation 
knowledge, improves road maintenance and safety skills, and puts research and new 
technology into practice at the local level through: 
 
Training: Workshops are scheduled throughout the state and can be requested as a road show. 
 

Technical Assistance: LTAP technical experts are available by phone, by email, and in person to 
help townships troubleshoot specific issues on their roadways. 
 

Newsletter: LTAP distributes a quarterly newsletter, Moving Forward, which features the 
latest news and new practices and technologies. 
 

Technical Information Sheets: Tech sheets provide useful, technical information on such topics 
as effective stop sign placement, how to use the MUTCD, paving roads, and other safety and 
maintenance issues related to local roads. 
 

Website: LTAP’s website, www.ltap.state.pa.us, is a valuable tool that provides up-to-date 
information on workshops, news items, LTAP Advisory Committee members, tech sheets, 
newsletters, and other resources. 

Roads Scholar Program - Professional Certification Program 
• Must complete 10 approved workshops within a three-year period 

• Pass (70%) an in-class 12 question quiz taken at the end of each workshop  

• Successful completion of an approved CPR training is equal to 1 workshop credit.  

 

You MUST include your name/contact information 

on the green answer sheet for credit. 

All LTAP services are offered at NO Cost to Municipalities!!! 
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INTRODUCTION & GOALS 
 

Mission:   

“To provide safe, passable roadways throughout Pennsylvania municipalities 

during winter storm events as efficiently as possible.” 

 

 

Winter storm conditions can disrupt the daily lives of our citizens such that wintery road 

conditions can slow travel leading to delays, accidents, property damage and even human 

injury.  The cost of maintaining snow and ice covered roadways continues to rise while the 

expectations of the traveling public for safe and passable roads increase.  This combination of 

winter storm conditions, rising motorist expectations and the cost of providing a higher level 

of winter roadway services creates increased challenges for municipal road crews. 

 

Much research on effective and efficient use of road salts and winter storm management 

practices has been performed at the state, national and international levels.  New and 

improved winter storm fighting methods, materials and equipment have a substantial impact 

on meeting the demands of the motorist while providing for safer travel during winter storm 

events. 

  

The Goal of this training is to provide Pennsylvania 
municipalities training on efficient and effective winter 

operations through the implementation of national 
and PennDOT best practices for salt applications. 
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Introduction to Winter Operations 

Pennsylvania has the 5th largest state highway system in the United States.  This high road 

mileage combined with Pennsylvania’s location within the snow belt place a heavy strain on 

PennDOT’s available winter service resources.  During winter storms, the focus is on 

maintaining the interstates and expressways.  In a normal storm event winter services can be 

provided on a 2 hour cycle.  However, the heavier the storm and more traffic on the roads takes 

longer to provide this service.  Other major roadways can take 3 to 5 hours to complete a cycle.  

The ability to provide safe and passable roads 

on the secondary highway system diminishes 

as traffic and storm intensity increases.   

 

 

 

Municipal governments service their streets and secondary roadways at the local level enabling 

residents to enter the state highway system.  However, there is need for local governments to 

partner with PennDOT to provide winter services for state roadways on the secondary highway 

system to help open all roadways to provide passable roads and safe travel with the use of an 

optimized workforce.  

Presentation Outline 

This course presents the following winter maintenance topics: 

• Creating a winter maintenance plan 

• Salt bidding process 

• Smart salting & winter operations 

•  Pre-wetting salt 

• Anti-icing with brines 

• MS4 requirements & environmental stockpile 

• Winter equipment and operations 

  

PennDOT’s primary goal is to 
provide passable roads that are 

as safe as possible.  
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CREATING A WINTER MAINTENANCE PLAN  
 

The first priority in snowfighting is having a comprehensive Winter Maintenance Plan.  This will 

help your municipality plan for both the expected and unexpected.  It will address resources 

including manpower, equipment, materials and new technologies for improved operations. 

 

The difficulty with snowfighting is that you will be faced with factors that are uncontrollable or 

unexpected and others that can be expected, such as topography and site conditions.  In other 

words, you know where the hills, sharp curves and bridges are in your municipality, but you 

have to deal with them as they are without the ability to change them.   

 

Other factors are uncontrollable or unexpected, such as storm type and intensity, time a storm 

starts, temperatures and traffic.  A comprehensive plan anticipates the possibilities and 

considers how to manage them. 

Uncontrollable Factors 

The kinds of issues related to weather include: 

• The amount of snow  

• The rate and duration of the snowfall 

• The timing of the storm. Does it hit in the middle of the night or during rush hour traffic? 

• The temperature during the storm and afterwards 

• Wind conditions 

• The type of snow 

 

Crews need the ability to realize changes in storm conditions and adjust their performance 

accordingly. Your comprehensive plan should account for the possibilities.   
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Components of a Winter Maintenance Plan 

• Budgeting 

• Materials Purchasing 

• Materials Storage 

• Equipment 

• Personnel 

• Weather Services 

• Levels of Service 

• Snow Emergency Routes 

• Parking Restrictions 

Budgeting 

A complete operational budget includes costs for items such as: 

• People 

– Wages  

– Benefits 

– Insurance 

– Overtime 

– Training 

• Equipment 

– Operational costs 

– Repairs 

– Insurance 

• Materials and supplies 

• Utilities 

   

 

 

 

When preparing the budget it is recommended, at a minimum, to look at a running average of 

expenditures for the previous five winter seasons as a first step in establishing your budget.  

Keep in mind that a severe winter will result in much higher costs for overtime, materials and 

fuel.  Long range weather forecasting is only one influence on budgeting decisions. 
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Budgeting Cont. 

The level of service goal is directly related to the cost of providing winter services. If the 

municipality wants to upgrade the level of service they provide, it needs to reflect in the 

budget.  The desired level of service must be realistic and obtainable based upon available 

resources.  

 

The introduction of new methods or technologies may help improve level of service while 

holding costs.  Payback may be short term or over a long term.  Always consider up-front costs 

in materials and equipment, also training of the workforce.  Evaluate the payback when making 

investments in new technologies as part of the decision making and budget process. 

 

Keep in mind what budget items remain the same and which ones are increasing.  Evaluate 

what you can control and consider the benefits of training the workforce on new methods or 

technology in meeting the goals. 

Materials Purchasing 
Consider material on hand at the end of the 

season that will carryover to next season.   

If possible, 100% of the projected road salt 

inventory should be purchased and stored by 

the beginning of the winter season.  This avoids relying on “just-in-time” delivery during winter 

emergency operations, and competition for potential limited supplies from distributors.  Also, 

transportation of replacement inventory during periods of severe winter storms may be 

compromised by a lack of hauling equipment and severe road conditions.  Finally, as salt 

resources become scarce, the cost will increase.    

 

Consider using the Statewide Sodium Chloride Contract.  This is a cost-saving method of 

purchasing by COSTARS members that is designed to save money by purchasing high volumes 

of material through a cooperative purchasing arrangement.  Road salt estimates are due by 

March 15 for the following winter season. 

• Helps municipal agencies obtain material 

• Assists the Salt Producers in mining operations 

 

Consider a running average of the past five years as 

a starting point in developing you road salt 

estimate for the following season. 

Prepare estimates for salt 
purchasing in the Spring.   
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Materials Storage 
Proper storage of materials is essential - especially chemical storage.  You must be able to 

provide sufficient capacity and proper containment. 

 

Road salt can be stored until the following season without loss of melting capacity.  

Remember to keep salt stored under roof or covered to avoid runoff into surface and ground 

water sources.  It is a good practice to tarp the exposed side of the salt pile in open structures 

to avoid a driving rain from reaching the material. 

 

Liquid Fuels Funds may be used for salt storage buildings.  The ground surface in front of the 

storage building should be impervious for easy cleanup and returning salt to the building after 

the storm.  Good housekeeping practices will save material and prevent contamination of 

runoff.  

Equipment 

Categories of equipment for snowfighting, including: 

• Snow removal and disposal equipment:  

– Larger Dump Trucks 

– Heavy Duty Graders 

– Plows of Many Designs 

– Snow Blowers 

• Conventional and Automated Spreaders 

• Loaders 

• Pre-wetting equipment 

• Anti-icing equipment 

 

 

There are many types of multi-use equipment such as “V-Box” spreader inserts, slide–in tanks 

for anti-icing, and a variety of plows for truck, loader and grader mounting.  This type of 

equipment can be purchased and used to make the existing fleet of municipal equipment more 

versatile.    
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Personnel 

Personnel policies for a 

comprehensive winter services plan 

include: 

• Working hours and shifts 

• Overtime procedures 

• Call-out procedures 

• Union contract requirements 

• Employee training program 

• Employee safety program 

 

A dependable and trained workforce is the key to 

smooth operations during winter storm operations.   

Personnel Training 

Establishing an employee training program is important.  Everyone needs training because 

technology and policy are always changing.  Planning for training should be reflected in your 

budget. 

Training is an investment in:  

• Knowledge 

• Work efficiency 

• Morale 

• Safety 

• Your organization’s future 

 

Fall is a good time of year to train the workforce 

on winter operations topics such as: driving skills, safety, CDL requirements, equipment 

preventive maintenance, calibration of spreaders, material application rates, dry run, and more.  

This “just-in-time” training takes place as crews shift from summer operations to winter 

operations giving seasoned equipment operators an opportunity to share knowledge and 

experiences with newer crew members.  Remember that winter operations require a team 

effort from foreman to truck operator, loader operator to mechanic. 

 

Your municipality may consider conducting an equipment rodeo with neighboring 

municipalities to sharpen operator skills in all aspects of winter operations and responsibilities. 

A dependable and trained workforce 
is KEY to smooth operations during 

winter storm operations.   
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Personnel Safety 

An effective Employee Safety Program will include these elements: 

• Personal protective equipment 

• Materials handling 

• Vehicles and equipment 

• Operations 

 

 

Weather Services 

Making good winter operation decisions depends upon having the right weather information.  

The information you need is: 

• Air temperature 

• Wind speed and direction  

• Relative humidity 

• Dew point 

• Visibility 

• Pavement temperature 

• Surface conditions 

Weather information can be found: 

• Radio 

• Television 

• Internet 

• 511PA 

• Road Weather Information System (RWIS) 

 

 

  

Municipal governments don’t 
come under OSHA’s 

jurisdiction, but safety is the 
highest of goals. 
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Weather Services Cont. 

Many sources of weather information are readily available at no cost.  Become familiar with 

reliable resources for monitoring approaching winter storms and throughout the storm for 

decision making on fighting the storm and cleanup. 

 

PennDOT’s 511 system is available via internet on its home page to provide real-time 

information from roadside cameras, weather forecasting, weather alerts, traveling speed and 

incidents.  In the future Pennsylvania’s 84 Roadway Weather Information Systems (Photo 

courtesy of FHWA) will be upgraded and integrated with other Intelligent Transportation 

Systems to improve situational awareness, operational decision making and provide external 

data to support and improve weather forecasting for use by PennDOT and other emergency 

service agencies.  The RWIS data will be shared with NOAA which will incorporate 

Pennsylvania’s RWIS data into a national network of RWIS stations.  Initially, the information 

will be available to PennDOT.  In the future, limited data may be placed on Pennsylvania’s 511 

website. 

Levels of Service 

A safe driving surface is of primary 

importance with a goal to return the 

roadway surface to normal conditions as 

soon as practical after the storm. 

 

Level of Service (LOS) should establish 

the maintenance goal after the storm. Since we have storms of all magnitudes and need time 

to fight whatever comes our way, the goal cannot expected to be met during the storm.  

 

LOS is typically stated in “time” after the storm - i.e., complete all plowing and spreading of 

materials within 12 hours after the storm.  This type goal tells the public when they can expect 

the road surface to return to normal conditions.  There will be further snow removal activities 

in the “clean-up” mode such as pushing snow back at intersections to improve sight distance 

and to make room for future snowfall.  Other activities may include clearing snow around 

drainage facilities, walks and fire hydrants. 

 

LOS must be doable and practical. It has to be based on the funding available to support the 

resources of personnel, equipment, and materials that need be available.  

 

  

Keep in mind the Rule of Right: 
The RIGHT amount of 

The RIGHT material at 
The RIGHT time 
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Condition 1: Clear - Dry/wet pavement surface is maintained at all times. 

 
 

Condition 2: Wet with Freezing Conditions - Wet pavement surface is the general condition 

with air temperatures near or below freezing. 

 

 

Condition 3: Snow and/or Slush Covered – Accumulations of loose snow or slush are regularly 

found on the pavement surface.   

                                                                      
Condition 4: Snow Packed / Significant Snow Cover – The pavement surface has continuous 

stretches of packed snow with or without loose snow on top of packed snow and ice. 

 

Condition 5: Icy – The pavement surface is predominantly covered with ice and packed snow.   

 

 

 

 

 

 

Condition 6: Impassable – the road is temporarily impassable to most or all vehicles. 

 

Complete definitions of roadway conditions can be found in PennDOT Publication 23 – 

Maintenance Manual, Chapter 4:  Winter Services.  PennDOT defines First, Second and Third 

Priority Routes and the type of service they receive for either plowing or spreading operations. 

Various strategies for each of these priority routes are discussed. 
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Snow Emergency Routes 

Snow emergency routes may be established by ordinance with 

permanent signs marking the route.  

 

This is an example of an official sign for snow emergency route 

signing. The legend on the lower half of the sign may vary according 

to the regulation. 

 

If you establish snow emergency routes, they imply that you will 

provide a high level of service, assigning appropriate priority to this 

route. Be prepared to deliver a high level of service. 

Parking Restrictions 

Parking policies can apply during the storm or after the storm for cleanup. 

 

Temporary signs may be used to prohibit parking for a short time after a storm to aid snow 

removal operations. Temporary signs may be made of cardboard 

and attached to poles, trees, or other existing supports at 

convenient heights, angles, and locations so that drivers are 

aware of the restriction. 

 

A policy on handling of vehicles that are left on the street is a 

necessity with set procedures on towing and storage.  

Arrangements should be made with a vendor to perform this task 

before the winter season arrives. 

 

A policy for your operators and the public should be established regarding aid to disabled or 

stuck vehicles. Can they physically help and pull the vehicle out with their plow truck or do they 

just request help via their radio communications?  The policy may transfer follow-up 

responsibility for a call to the local police department for liability purposes, and not to disrupt 

emergency snow removal efforts by the winter operations equipment operator. 
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Winter Preparation Activities by Season 

Preparation for the next winter season begins the day 

this winter season ends.  Winter operations is a year-

round series of activities that include not only 

spreading and plowing, but much preparation.  Winter 

operations activities may be categorized by these 

seasonal increments: 

April – May 

During the Spring season, your department should: 

• Review operations for the winter that just ended 

• Perform a spring season review of the streets system 

• Inspect and store equipment 

• Inventory and store winter materials 

• Clean up stockpiles and roadways 

• Review any agreements with other agencies, such as PennDOT or other municipalities 

• Prepare estimates for road salt for next winter 

 

Perform an After Action Review (AAR) with everyone involved in winter operations to 

determine if LOS goals were met, to identify what actually happened during the storms, and 

identify what went well and should be continued and what operations need to be improved for 

the next winter season. 

 

Spring is also the time of year to clean and 

reorganize the stockpile as well as street 

sweeping of antiskid and cleanup of drainage 

facilities.  Delay in street cleanup may 

compromise the effectiveness of drainage 

facilities and delay ability to paint lines.  

Antiskid left on the roadway may become a 

source of complaints from residents due to dust and tracking into buildings.   

 

Winter equipment must be repaired and stored, and winter materials need to be consolidated 

and stored away from the elements in an environmentally friendly manner. 

  

Based upon what was learned 
from the AAR, be prepared to 
make changes in your winter 

operations procedures and 
materials management before 
the next winter season begins. 
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April – May Cont. 

On hand materials must be inventoried and material estimates prepared to order for next 

season.  A good starting point for ordering materials is to review the running average of 

materials used over the past 5 years.  The Statewide Sodium Chloride contract provides the 

municipality an option for purchasing road salt with a generous margin for taking material 

above or below the estimate provided. 

 

You may solicit public input on the services your municipality provided including winter service 

agreements like PennDOT’s agreement for winter services on secondary state routes within the 

municipality. 

June – August 

During the Summer season your department should: 

• Consider the need for rental equipment 

• Prepare a municipality-wide snow map 

– Perform drainage work to eliminate ice problems 

– Complete obstacle removal such as lowering manholes 

– Mitigate areas with high crash risk 

– Address storm damaged hazard trees 

• Be sure your equipment operators have any necessary 

certifications 

• Complete equipment and material storage building repairs 

• Prepare specifications and bids for equipment and materials 

• Enter into a Winter Services Agreement with PennDOT 

 

Specifications and bids should be prepared for outside contracts with any companies or persons 

who are expected to supplement the municipality’s workforce during extreme winter events. 

 

A municipality can enter into a Winter Traffic Services Agreement with PennDOT to provide 

winter services on secondary state roads within their jurisdiction.  This gives the municipality an 

opportunity to provide a higher level of winter services to their residents on roads they 

otherwise would likely travel en route to roads in their municipality.  PennDOT will provide 

yearly lump sum payments by November 15 each year, and in return, the municipality will take 

on responsibility for providing winter services on these secondary state routes.  By applying 

sensible salting techniques, the municipality can improve services to their residents and 

businesses and possibly save money.  

 

Initial fill of road 
salt may begin as 
early as August. 



Page 16 of 96                                                            PennDOT LTAP Course: Salt and Snow Management 

 

June – August Cont. 

A municipality-wide snow map should be prepared to adjust and balance routes for efficiency 

of operations.  The map should take into consideration the type of equipment assigned to the 

route, and incorporating any changes relating to school bus routes, emergency services or 

additional roadway mileage through new commercial/residential developments or as a result of 

the municipality entering into a winter service agreement with PennDOT. 

 

With changes in the workforce, it is important to review equipment operator certifications and 

provide equipment operator training and familiarize them with new or different equipment 

they will be operating for the winter season. 

September – November 

During the Autumn season, your department should: 

• Train your staff 

• Review personnel activities such as callout procedures, standby time and shift planning 

• Review equipment and routing plans 

• Conduct dry runs 

• Review materials, storage, and supply 

• Place first order for salt and other materials 

• Prepare safety equipment 

• Communicate with PennDOT, emergency services, or other entities, as necessary 

– Finalize rental agreements 

– Finalize snow agreements 

• Review weather reporting, forecasting, and emergency procedures 

• Meet with School District Officials 

 

Autumn is the best time of year to train the road crews on winter related topics including but 

not limited to: shift planning and callout procedures, equipment operation, spreader 

calibration, material application rates, snow and ice removal techniques, equipment preventive 

maintenance, equipment checklists, safety issues, and familiarization with snow routes 

including a dry run. 
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September – November Cont. 

Managers need to communicate with PennDOT, school districts, emergency services, police, 

union and other entities to prepare for contingency planning and well-coordinated winter 

operations.  Orders need to be placed for initial fill of all winter materials and ensure 

coordination for delivery and storage. Winter materials should be received and stored to 

available capacity by November 1. Weather monitoring policies need to be in place and 

responsibilities assigned to initiate callouts.  Ensure that equipment is in good repair along with 

access to replacement parts to address breakdowns and worn parts.  All equipment safety 

devices shall be in good operating order and warning signs and decals intact. Crews need safety 

awareness training, especially with moving parts. SDS sheets need to be reviewed with the 

crews and publicly posted if applicable chemicals are planned for use.   

December – March 

During the Winter season, your department should 

be prepared to administer the plans made during 

the other three seasons. 

 

Being prepared for that first storm is vital for good public relations. Doing a good job in that 

first storm sets the public tone for the winter. 

 

Operations should be reviewed during the storm - start and stop times, materials used, 

operations effectiveness, equipment operations. 

Winter Services Standard Agreement 

• This agreement has terms up to five years. 

• PennDOT pays municipalities an annual lump sum for snow and ice removal from state 

roads from October 15 through April 30. 

• A winter severity adjustment is made at the end of the season based upon historic five year 

average costs. 

• The winter severity 

adjustment varies by 

county. 

 

Remember! That first storm 
can come in the fall. 
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December – March Cont. 

After the storm, operations again need to be reviewed.  

• Amount of materials should be checked and reordered as needed. 

• Drainage facilities need cleared, the melting snow has to have a place to go. 

 

Snow should be pushed back off the edge of road or off the shoulder for several reasons: 

• Make room for the next storm if needed. 

• Provide better drainage of the roadway. 

• Provide sufficient area for emergency pull-offs. 

 

Other activities 

• Snow needs to be cleared from guardrail and bridge railings 

• Drifted areas need to be opened. 

• Damaged delineators need to be replaced. 

• Sidewalks, crosswalks, fire hydrants need to be cleared for safety reasons depending on 

area of responsibility. 

Records 

Written records are essential in determining accountability and defending your liability in 

providing a safe transportation system.  In addition, photos or video of road conditions at major 

accidents scenes are also valuable. 

Snow plow operator’s report: 

• Commercial drivers license pre-operational 

inspection checklist and identification of 

problems experienced during operation 

• Date, start and end time of each plow and 

treatment cycle 

• Routes covered during each cycle 

• Types and amounts of materials used on each cycle 

• Comments and observations of drivers 

  

And don’t forget to keep 
records!  Keep records on all 

operations for each storm. 
 

HANDOUT #1 – Storm Record 
 



PennDOT LTAP Course: Salt and Snow Management                                                        Page 19 of 96 

 

Foreman or superintendent report: 

• Storm and operations start and end dates and times 

• Characteristics of storm 

• Road conditions at various times during storm 

• Problems encountered including down equipment, insufficient personnel, materials, 

contractor problems, significant incidents (photos of road conditions at accident sites) 

• Actions taken to address problems 

• Recommendations for future improvements 

Cost Reports: 

• Number of man-hours  

• Hours on all equipment used 

• Total of all materials used 

Public Relations Outreach 

Good, effective public relations are going to require the use of several media.  There are more 

options for communicating with the public now than in the past.  These include: 

• Television 

• Radio 

• Newspapers & Newsletters  

• Municipal website 

• Municipal telephone contact 

list 

• Social media, such as Facebook 

and Twitter 

 

You might begin with a pre-winter 

news conference to set the tone 

for public expectations and to raise 

awareness of your preparations. Have pre-prepared news releases on various issues including:  

• Policies 

• Suggestions 

• Resident cooperation 

 

Assigning a Media Contact Person can be useful. Also, consider setting up a Snow Hotline for 

residents to report needs. 

HANDOUT #2 – Truck Tracking Chart 

Chart 
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Public Relations Outreach Cont. 

Municipal newsletters and other media can show residents the best way to pile snow when 

clearing their drive entrance.  This illustration shows a good faith effort to aid in plowing 

operations without closing residential driveways with subsequent rounds of plowing. 

SALT BIDDING PROCESS  
 

Municipal governments have multiple options for procuring road salt. Over the years, many 

municipalities have reverted to grouping together to purchase their share of salt by joining with 

a consortium of municipalities or through a Council of Governments.  The philosophy behind 

this approach is that a better price will be achieved for a larger quantity purchase. Another 

option is purchasing road salt off the Department of General Services Sodium Chloride contract. 

 

 

 

 

The Pennsylvania Department of General Services purchases road salt via a Statewide Sodium 

Chloride contract. This is a commonwealth wide cooperative sourcing contract for road salt that 

is used by PennDOT, other state agencies, and it is available to municipalities that are members 

of COSTARS. The philosophy of making a very large quantity purchase can result in a lower 

price.  For municipalities, the contract allows a wide range between the estimated quantity and 

the quantity that can be purchased at the bid price, and it eliminates the entire material bidding 

process for the municipality.   

 

COSTARS which stands for Cooperative Sourcing To Achieve Reductions in Spend is the 

Commonwealth of Pennsylvania’s Cooperative Purchasing Program, a service provided by the 

Pennsylvania Department of General Services for local procurement entities within the 

Commonwealth. This purchasing process is in conformance with state procurement law that 

provides the statutory authority for Member entities to engage in cooperative purchasing with 

the Commonwealth. Eligible procurement entities include: any political subdivision; any public 

authority; and many other tax-exempt and non-profit public entities that become COSTARS 

members. 

 

The benefits of COSTARS membership include cost savings due to volume purchasing; 

convenience of using state contracts to purchase goods by simply issuing a purchase order; 

flexibility and variety of using a pool of suppliers; and having available free workshops and a 

quarterly newsletter to assist members in using state contracts.   
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Additional savings to the municipality are accrued due to DGS taking on the responsibility for 

developing materials specifications, advertising, printing, mailing and bid evaluation. 

DGS Statewide Road Salt Contract 

Steps for the municipality to register for the Department of General Services Statewide 

Contract for Sodium Chloride (Road Salt): 

1. Register online to become a COSTARS Member 

2. Complete the Salt Contract Participation Agreement including estimated material 

quantity (simple one-page form completed on-line) 

3. Salt contracts are County Specific 

4. Enrollment for participation in the Pennsylvania Statewide Sodium Chloride Contract 

opens the first business day of January and extends through March 15 for 

participation in the coming winter season. 

5. Department of General Services puts contracts out to bid after March 15 

6. Awarded contracts are posted in early August 

 

Note: Road Salt meets PennDOT Requirements (liquid fuel money can be used to purchase) 

 

 

 

 

 

 

 

 

  

By participating in the DGS Statewide Sodium Chloride 
contract, municipalities have flexibility in “locking-in” their 

salt supply for the entire winter season with a 40% buffer on 
both the high and low side of their estimated order. 
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DGS Statewide Road Salt Contract Cont. 

Supplier Requirements: 

• The Contract is effective no earlier than August 1 and expires July 31 of the following year. 

• Supplier bids are broken into one lot per county, and DGS awards the lowest qualified 

bidder on a county by county basis. 

• Pricing is the same for initial fill and balance of season fills (municipalities may not pick up 

salt at the supplier’s stockpile.) 

• All bidders must provide materials from an approved source listed in PennDOT Publication 

35, Bulletin 15, meeting Publication 408 Specification Requirements of Section 722 – 

Sodium Chloride.   

• PennDOT will perform random testing of this material. 

DGS/COSTAR Member Requirements: 

• Municipalities may only purchase salt from an awarded supplier in the county the 

municipality is located in.   

• The Salt Contract Participating Agreement is a legally binding agreement; however, the 

purchasing entity is only obligated to purchase 60% of the total tons ordered in the 

agreement, and they can purchase up to 140% of the submitted amount at the contracted 

price. A member participant can review and/or edit their participation agreement up to the 

enrollment deadline. 

• If the tonnage purchased by all COSTARS participants for a single supplier equals at least 

100%, the supplier may not charge storage fees for any specific COSTARS member that did 

not take 60% of their estimated quantity. 

• The Initial Fill period is from August 1 and October 31 for deliveries within 30 days of 

receipt of the order.  The initial fill delivery quantity is 150 tons per day unless the total 

estimated quantity is less than 150 tons. The minimum contract order for the season is 22 

tons per stockpile. NOTE: all COSTARS members are encouraged to take at least 60% of 

their estimated quantity during the initial fill period. Orders cannot exceed the stockpile 

capacity. 

• The Balance of Season - Winter Fill period for orders is from November 1 through July 31.  

The minimum order is 22 tons per stockpile, and the minimum delivery is 175 tons per day 

unless the order is less than 175 tons. Orders cannot exceed the stockpile capacity. 

• If a COSTARS member does not order the estimated tons during the initial fill period, those 

tons will be available through the end of the contract period.  

• All orders are placed directly with the correctly awarded supplier, and the municipality is 

responsible to pay the supplier directly for all quantities purchased. 
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DGS/COSTAR Member Requirements Cont.: 

• If a state of emergency or disaster is declared by the Governor, the supplier is expected to 

attempt to provide continuous twenty-four hour service as directed by the Commonwealth 

in any county that an emergency or disaster is declared. 

Estimating Quantities 

How much salt do you need for a season?  

•  For a start, review historical records for 

the past five-year running average.  

•  Adjust this number if new mileage will 

be added such as new streets or 

participation in a PennDOT Winter Snow 

Removal contract on local state routes 

within the municipality. 

•  Consider any changes in your winter 

maintenance approach such as using 

100% salt or adding pre-wetting or anti-

icing to increase the level of service. 

•  Also take into consideration the possibility of unseasonably cold or stormy weather trends.  

Remember that many low accumulation storms are typically treated with chemicals vs. 

deep plowing storms that use less chemical. 

• Never reduce your material projections with the hopes that the winter will be milder. 
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Storage Facilities 

Several types of storage facilities are commonly used for salt storage.  These include: 

• Dome storage, may be built from wood or a variety of fabrics 

• High arch material storage buildings, may be wood, steel, 

aluminum, fiberglass, or fabric 

• Bay storage bins 

• Crib storage 

 

Many buildings will have a concrete support wall to 

enclose the base of the pile and support the structure 

above. Be careful not to overload the salt storage 

building.  The pressure of the salt against walls can cause a catastrophic collapse of the building. 

If there is any question, have your municipal engineer evaluate the building for storage 

capacity. It is a good idea to mark the building inside to indicate acceptable limits of fill. 

 

Buildings and all associated hardware and operating systems (lighting, ventilation, etc.) need to 

be as corrosive resistant as possible. 

 

For entrance ways, consider the size of equipment using the building and its maneuverability.   

Storage Capacity – Salt Stockpiling 

 

 
When salt falls freely into a pile, the cone shaped pile will have sides sloped at 32 degrees; salt’s 

natural ‘angle of repose.’  Different types and gradations of salt may vary slightly in their angle 

of repose but will be within one or two degrees. 
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Storage Capacity – Salt Stockpiling Cont. 

The bulk density of salt can range from 72 pounds per cubic foot when loose to 84 pounds per 

cubic foot when compacted. A good figure to use in calculating storage space is 80 pounds per 

cubic foot or 2160 pounds per cubic yard. That means you will need 25 cubic feet of storage 

space for one ton of salt.  

 
 

Dome storage capacity estimated from structure size. 

 

Keeping these facts in mind, just how much storage do you need?  The general practice is to 

have enough storage capacity for at least 50%, and preferably 100%, of the average amount of 

salt used for the winter season. 

 

Good storage means sufficient capacity, inside a building or structure.  If the salt is stored 

outside, it needs to be properly shaped in a windrow and covered to protect it from the 

elements. 

 

Salt should be stored on an impermeable pad with proper drainage away from the storage area. 

The impermeable surface should extend to include the loading area. Salt does get spilled during 

the loading operation and can be easily returned to the sheltered stockpile from an impervious 

loading surface.  

 

Be sure your facility uses proper containment facilities to catch any storm runoff or other 

possible leaching from the salt storage area.  Good housekeeping practices cannot be over-

emphasized. A well-kept facility is an efficient and safe facility that is friendly to the 

environment! 
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Delivery Strategies 

Ideally, it is best to receive 100% of the estimated salt order during the initial fill, as long as 

storage capacity is available. This eliminates the challenges of restocking when there are back-

to-back storms, during an emergency or disaster declaration, or other heavy demand periods 

that may delay the timely delivery of road salt. 

 

There are many considerations in receiving your salt deliveries to make sure the process is 

efficient and that the order can be dropped off and appropriately received by a designated 

municipal representative: 

• If possible, have the salt unloaded directly into the storage facility. Dumping of salt should 

be on an impervious surface for ease of loading into the storage facility.   

• Have the delivery area clear of equipment and obstructions. Delivery trucks range from 48 

to 55 feet in length and need room to maneuver. 

• Dump beds can rise as high as 30 feet above ground. When laying out your storage 

building(s), keep in mind the location of overhead wires and lights. 

• If the storage facility is hard to find, place signs or provide maps to the truckers. 

• Always arrange to have a municipal representative present when the delivery is anticipated 

in order to accept and authorize deliveries. 

• Post names and contact information at the stockpile for individuals authorized to receive 

salt deliveries. 

• Don’t over handle the salt.  Excessive handling breaks down the salt gradation making it less 

effective. 

 

When receiving a salt delivery, the truck should be tarped to prevent loss of salt during 

transport and to keep the salt dry. 

 

The individual responsible for receiving the delivery must have safety training to avoid injury 

during the delivery process! 
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Delivery Strategies Cont. 

We can predict long term weather forecasts, but there are surprises. Some winter seasons take 

a turn for the worst requiring much more salt and anti-skid materials than planned for.  

Supplies may not be able to keep up with demand leaving the supplier unable to meet all 

orders.  In severe weather the supplier may not be able to deliver due to shortages of drivers, 

trucks, and/or passable roads. The list of hardships can go on! 

 

PennDOT cannot dictate how or who the municipality purchases its salt from, but there are 

options:   

• COG’s and Co-Ops may find better prices for initial fills but alternative sources or a backup 

plan must be set up for unforeseen events. 

• PennDOT encourages municipalities to use the DGS Statewide Sodium Chloride Contract.  

This agreement does address resupply of road salt at the purchase price as long as the 

quantities are within the agreed upon variances of the estimated contract quantities (40% + 

or – of the estimated quantity). 

 

If all else fails, municipalities may be able to borrow salt from 

PennDOT.   

 

In order to borrow salt from PennDOT, the municipality must have a 

contract in place with a salt supplier that will ensure the borrowed 

salt will be replaced as soon as the municipality receives its delivery. 

The municipality may not replace the salt with anti-skid.  Salt 

conservation measures are expected, and the salt on loan must be resupplied to PennDOT as 

soon as possible. PennDOT may only accept resupplies of salt that had been purchased through 

an approved vendor/manufacturer listed in PennDOT Publication 35, Bulletin 15.  

 

 

 

 

 

 

  

Keep in mind that PennDOT’s supplies may be running 
low as well, so Plan C may not be an option! 
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Delivery Strategies Cont. 

Procedures have been set up for borrowing salt: 

• The municipality should contact its County Emergency Management agency and provide the 

following 

–   Tons of salt on hand 

–   Estimate how long it will last (number of storms) 

–   Whether salt is on order (supplier and quantity ordered) 

–   Expected date of back-order delivery 

–   Tons requested from PennDOT 

–   Number & size of trucks available for pick up 

–   Possible pickup times 

–   Contact information and municipality’s location 

• County Emergency Management will contact PEMA 

• PEMA State Emergency Operations Center contacts PennDOT Area Command which in turn 

contacts the PennDOT District Office 

• PennDOT District Office determines if adequate supply is on hand, including the location of 

the supply 

• PennDOT Area Command returns information to PEMA with approval or non-approval 

• PEMA will notify municipality of PennDOT’s decision and, if approved, provide directions for 

pickup 

• PennDOT will also coordinate with the PA Turnpike, if necessary, to find out if it has 

sufficient quantities to loan out 

Preventing Salt Shortages 

In summary, this training offers many best practices in the planning process for managing salt 

and winter storm operations. There are 

alternatives available in the salt purchasing 

process that affords the municipality 

flexibility in maintaining a source of salt 

supply, even in a severe winter.  As a last 

option, a municipality may be able to 

borrow salt from PennDOT, provided that 

PennDOT has adequate supplies available. It 

is best not to rely on this option due to the 

risk of PennDOT not being able to service its 

own roads with adequate salt supplies. 
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SENSIBLE SALTING & WINTER OPERATIONS 
 

Sensible Salting is a key to accomplishing our mission: “To provide safe, passable roadways 

throughout Pennsylvania municipalities during winter storm events as efficiently as possible.”   

Not only will sensible salting save on winter maintenance costs, it results in a more 

environmentally friendly operation. 

 

Safe passable roadways are free of as much ice 

and snow pack as is practical and can be 

traveled safely by motorists at reasonable 

speeds.  This does not mean they are returned 

to dry pavement or wet pavement which is 

free of all snow, sleet, and ice from shoulder to 

shoulder.   

PennDOT Winter Maintenance Agreements 

• Winter Traffic Services – 5 Year 

• October 15 to April 30 Winter Season 

• Lump Sum Agreed Upon Amount 

• Severe Winter Adjustment 

• PennDOT’s Green Policy 

 

PennDOT encourages municipal governments to enter into Winter Traffic Services Agreements.  

These agreements are for a term of five years to provide winter traffic services on PennDOT 

secondary roads within the municipality for a lump sum amount paid by November of the 

preceding winter.   In the event of a severe winter, the agreement has a condition that provides 

for a cost adjustment tied to a percentage of PennDOT’s costs above a five-year average for the 

county of the services.  There is a $1,000 deductible for agreements totaling $5,000.01 or more 

and a $500.00 deductible for all others. 

 

These agreements encourage the municipality to practice sensible salting techniques to keep 

costs down for the municipality and possible expend less than the lump sum agreement 

amount.  Sensible salting is also encouraged to be consistent with PennDOT’s Green Plan Policy.  

The Green Plan Policy is designed to protect the environment, conserve resources and comply 

with environmental laws and regulations.  Municipalities are to ensure their employees are 

committed to protecting the environment and are properly trained about the environmental 

impacts of their work. 

Sensible Salting 
follows the “Rule of Right:” 
 The RIGHT amount of  
 The RIGHT material 

at 
 The RIGHT time 
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Winter Services Approach – Type of Storm 

• PennDOT’s Publication 23, 

Maintenance Manual, Chapter 

4: Winter Services, defines two 

winter storm concepts:  

– spreading storm; and  

– plowing storm. 

 

• A spreading storm considers up to 2 inches accumulation of snow, sleet, or freezing rain, or 

a combination of the three. The primary snow-

fighting activity is the application and 

reapplication of deicing and/or anti-skid 

materials, when warranted. Plowing may be 

required to clear snow and slush from the 

roadway during the storm and/or after the 

storm has ended. 

– In an urbanized area, consider 

spreading just salt without anti-skid. 

 

• A plowing storm considers greater than 2 inches accumulation of snow, sleet or freezing 

rain or a combination of the three. The primary snow-fighting activity is plowing.  

Application of de-icing and/or anti-skid materials will normally occur at the beginning of the 

storm to prevent the bonding of snow and/or ice to the pavement surface. In an urbanized 

area, consider spreading just salt without anti-skid. 

– Reapplication of deicing materials and/or anti-skid may be needed during the storm 

as warranted to insure traction and/or to prevent bonding of snow and/or ice to the 

pavement surface. 

 

  

Refer to PennDOT’s “Salt and Snow 
Management” webinar for more details 

on entering into a Winter Traffic 
Services Agreement with PennDOT. 
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Standard Application Rates 

1. The first step in determining application rates is to understand the definition of a snow lane 

mile. 

– A snow lane mile is a travel lane that is up to 12 feet wide and one lineal mile long.  

Travel lane widths greater than 12 feet are considered to be additional snow lanes, 

as shown in this chart from Publication 23, Chapter 4. 

2. The second step in determining application rates is determining a routes priority.  If you are 

only fighting snow on your municipality’s roadways, PennDOT’s roadway priority categories 

will not affect your work.  If you have entered an agreement with PennDOT to assist with 

snowfighting on PennDOT roadways, route priority is important. PennDOT assigns road 

priorities based upon the Federal Maintenance Classification (MFC) criteria. 

– First Priority Routes include Interstates, limited access highways and all ramps, all 

on the National Highway System.  These are designated as MFC-A or MFC-B.  

Municipalities are not contracted by PennDOT for winter operations on First Priority 

Routes. 

– Second Priority Routes are classified as MFC-C for roads that are not on the National 

Highway System and have an Average Daily Traffic count greater than 2,000 vehicles 

per day.  Second priority state highways may be assigned to municipal winter service 

agreements. 

– Third Priority Routes are classified as MFC-D and MFC-E that are not on the National 

Highway System and have an Average Daily Traffic count less than 2,000 vehicles per 

day. Third priority state highways are typically assigned to municipal winter service 

agreements. 
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Standard Application Rates Cont. 

• This chart is from PennDOT Publication 23, Chapter 4, page 4-35.  This chart, and the one on 

the next page, differentiate between first, second and third priority routes.  This is an 

approach PennDOT uses to apply materials and equipment to specific roadways based upon 

the Department’s desired level of service.  For PennDOT, clearing the interstate highways 

first is of greater value than lower volume roadways. 

• If you agree to assist PennDOT with winter services, you will use the application rates on 

this chart and the next.   

• For your own roadways, these charts offer guidance for appropriate application rates.  If the 

municipality decides to achieve a higher level of service on these routes, material 

application rates may be adjusted upward.  

 
 

  Surface Temperature, 
not Air Temperature. 
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Standard Application Rates Cont. 

• For PennDOT, plowing is the primary method for clearing snow and ice from third priority 

routes. 

• Because plowing is primary, spreading materials should be confined to critical areas such as: 

long or steep hills, sharp curves, bridge decks, approaches to intersections, or other 

hazardous locations.  Anti-skid/ salt mix 

should be applied shortly after noticeable 

snowfall in the critical areas for traction.  

Straight salt is not recommended.   

• The service goal for Third Priority Routes is 

to maintain a passable condition.  A hard 

packed surface or snow accumulation up to 

5 inches is acceptable.  Severe conditions 

may result in temporary closures, but are 

not to exceed 24 hours. 

Monitoring the Storm 

Your snow alert system should give adequate warning to initiate operations to your 

satisfaction. 

What do you depend upon to warn you of coming storms? 

• Local weather reports (radio, TV) are used, but accuracy is nominal.  

• A paid weather service is an option 

• The Internet has various weather sites  

With a storm warning, is this still enough 

information? 

• What is the air temperature? 

• What is the road surface temperature? 

• When will the road surface reach freezing 

temperature creating icy conditions? 

 

Consider viewing 511 cameras in the direction of the approaching storm. 
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Environmental Factors  

• Salt can result in adverse effects to the physical and chemical properties of soils. 

• Based upon available data, salts are entering the 

environment in a quantity and concentration that may 

have an immediate or long term harmful effect on the 

environment.  Most all the environmental problems can 

be contributed to two causes - excessive use of salt on 

the roadway and improper storage. 

• If salt is used effectively and stored properly, you should 

not have environmental problems. 

Stockpile Facility Functionality 

• Since salt is our primary deicer, we can talk in terms of good salt storage which would apply 

to any bulk solid chemical storage. 

• Chemicals stored in the open may pick up moisture and can develop an outer crust. This 

crust will break into lumps during loading and may clog 

spreading equipment or interrupt the feed to the spinner. 

• This is an excellent example of an environmental friendly 

stockpile facility, secured for over season storage! 

 

After Action Reviews 

After action reviews should be conducted after each storm 

event.  These reviews should include foremen’s reports and 

driver’s reports.   

 

These reports should include: 

• Storm and operations start and end dates and times 

• Characteristics of storm 

• Road conditions at various times during storm 

• Problems encountered including down equipment, 

insufficient personnel, materials, contractor problems, 

significant incidents (photos of road conditions at 

accident sites) 

• Actions taken to address problems 
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After Action Reviews Cont. 

Other information to include in the discussions are: 

• Number of man-hours 

• Hours on all equipment used 

• Total of all materials used  

 

Staff involved should review the reports, discuss the event, and record recommendations for 

future improvements. 

ROAD SALT BASICS FOR 
SENSIBLE SALTING 

 

Salt, sometimes referred to as rock salt, or road salt, and sometimes by its chemical name 

sodium chloride, is the most commonly used deicer. 

 

 

 

How Salt Works 

Salt is not a replacement for snow plowing, rather is a tool for Snowfighters to make plowing 

easier and more effective.  Plow the snow off the road first before applying salt.  After plowing 

a thin residue of snow and/or ice 

slush remains.  This is likely to freeze 

and bond to the road surface.  By 

applying salt or a brine after plowing, 

the chemical will prevent the bond of 

snow and ice to the pavement 

surface, making it easier to remove 

new accumulations for the next 

round of plowing.   

 

Remember to always allow the salt to work before plowing it off to the shoulder.  It typically 

needs about 25 minutes to get to an active melting capacity. 

 

Since salt is our most commonly used material; it is 
essential to adopt a ‘sensible salting’ program 
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Characteristics of Salt & Melting Capacity 

 
 

 

• A pound of salt has a finite ability to melt a quantity of snow.  In other words -- as a pound 

of road salt melts snow, the sodium chloride chemical is consumed.  Once consumed, the 

chemical can no longer melt snow.  If more salt is applied than necessary, only the amount 

needed to melt the snow and ice that is present will be consumed; the rest will remain as 

residue on the road and roadsides. 

• It’s important to realize that a given amount of road salt will melt more or less snow & ice 

depending upon the temperature.  The colder the temperature, the less snow and ice can 

be melted with the same pound of salt.  The warmer the temperature, the more snow and 

ice can be melted with a pound of salt.  For example:  At 30° F, one pound of salt can melt 

46.3 pounds of ice; at 20° F, one pound of salt will melt 8.6 pounds of ice; and at 10° F, one 

pound of salt will melt only 4.9 pounds of ice. 

• Based upon this information, at 10° F, it takes nearly 10 times more salt to melt the same 

quantity of ice as if the temperature were 30° F.  At 20° F, it takes over 5 times as much salt 

to melt the same quantity of ice if the temperature were 30° F. 

 

 

 

 

Sensible Salting decisions should be made partly on 
temperature.  Do not over salt when temperatures 
are higher or rising, and know when to stop salting 

when temperatures are cold or dropping.  
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Application Rates of Salt 

 
 

 

This table provides a calculation of how many cubic yards of salt are spread at various 

application rates per Two-lane Mile.  Remember if only One-lane Mile is being covered, the rate 

of application is half of the amount.  

 

The density of rock salt varies from 72 pounds per cubic foot for loose salt and 84 pounds for 

compacted salt.  Assuming that salt loaded into the truck weighs 76 pounds per cubic foot with 

27 cubic feet in one cubic yard – the weight of one cubic yard of salt is 2,052 pounds or slightly 

more than one ton per cubic yard.  This is important information when planning snow routes 

and during storm fighting at different temperatures and rates of snowfall.  

 

Example: A 10 ton load of rock salt weighs 20,000 pounds.  When spreading 10 tons at a rate of 

800 pounds per Two-lane Mile, a total distance of 25 miles can be covered.  When spreading 10 

tons at a rate of 400 pounds per Two-lane Mile a distance of 50 miles can be covered. 

 

Therefore, the distance for applying a load of rock salt will vary depending on the application 

rate.  Also, the application rate will vary based upon temperatures and the ability of the 

chemical to melt snow and ice.   

 

 

 

 

 

  

Sensible Salting decisions will match the application 
rate to the temperature and rate of snowfall. 
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Another important topic to understand is the freeze point depressing characteristics of salt 

brine.  We have discussed melting capacity and application rates so far.  However, rock salt 

does not begin its melting effect until it goes from a solid to a solution or brine.  Now we will 

discuss the chemical effectiveness as the solution dilutes and what happens when the brine is 

either too concentrated or too diluted. 

 

This is a Phase Diagram for sodium chloride.  The diagram indicates when melting occurs as salt 

goes into a brine solution.  This diagram indicates when the brine is concentrated enough to 

melt ice and when a refreeze can occur at various temperatures and concentrations of salt in 

the brine.  Salt brine acts like the antifreeze in a vehicle by changing the chemical properties of 

water to prevent freezing at temperatures below 32° F.   

 

The vertical scale represents road surface temperature (F on the left and C on the right), and 

the horizontal scale represents the solution concentration (percent by weight.)  The lowest 

freeze point of salt brine occurs at -6°F when the brine solution concentration is 23.3% salt.  

 

Any point on the curves represents the solution concentration and the corresponding 

temperature the solution will 

begin to freeze or solidify.  

  

 

This 23.3% of solid salt dissolved in water 
provides optimum performance of salt. 
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The lowest point on the curve is called the EUTECTIC TEMPERATURE. This is the lowest 

temperature and maximum concentration that will not freeze or solidify. Solutions below the 

curve to the left of the eutectic point (the lowest point on the curve) contain ice. Solutions 

within the “V” of the curves contain no ice. As the solution concentration increases beyond the 

eutectic point, the solidification temperature of the solution will actually increase. (When using 

certain liquid chemicals at higher than the eutectic concentration, problems in the distribution 

system may occur as the chemical tends to suspend and solidify.)  

 

As temperatures approach the eutectic temperature the melting rate slows correspondingly. 

Chemicals with lower eutectic temperatures generally exhibit faster melting rates in the range 

of 0F to 32F (-18C to 0C).  

 

Note: Each deicing chemical has its own diagram and eutectic temperature. 

Dilution of Solution 

Dilution of solution explains why one 

application rate will not fit all winter 

events.  Temperature, moisture, 

intensity of each event (amount of 

snow, duration, rate of snowfall) can 

vary considerably and therefore vary 

the effectiveness of your chemical 

application. 

 

Application effectiveness will depend 

upon: 

• Road surface temperature 

• Application rate 

• Concentration 

• Moisture 

 

In summary, as the salt or chemical is used up in the deicing process, additional chemical is 

needed to continue the melting process.  When the chemical is either too diluted or too 

concentrated a refreeze will occur.  Further treatment of the road will be necessary.   

Sensible Salting requires attention to many variables so that the right amount of salt is applied 

to be effective but not wasteful. 
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Characteristics of Salt & Melting Capacity 

Salt can cause adverse effects on the physical and chemical properties of soils, agricultural 

crops, and salt spray can cause damage to certain types of roadside vegetation sooner than 

others.   

 

Based on available data, salts are entering the environment in a quantity and concentration 

that may have immediate or long term harmful effects on the environment.  Salt may become 

concentrated adjacent to stockpiles and along roadsides due to poor housekeeping and storage 

at stockpiles and over application on our roadways. 

 

The use of salt is an important part of the many strategies to keep roadways safe in the winter.  

Using Sensible Salting techniques and applying salt at the right amount at the right time will 

result in safe and passable roadways for the 

motoring public.   

  

Options must be based on optimization of winter 

maintenance practices so as not to jeopardize road 

safety while minimizing the impact on the 

environment.  

Any measure developed must never compromise human safety! 

 

Liquid Temperature Depressants 

In addition to spreading rock salt for deicing, pre-wetting rock salt to increase its effectiveness, 

or anti-icing pavement surfaces; these technologies require the use of effective liquid chemical 

temperature depressants.  

 

The most common liquid chemical temperature depressant 

is salt brine, which is sodium chloride mixed with water at a 

23.3% solution. This amounts to blending salt with water at a 

rate of 2.33 pounds of salt per gallon of water.  Salt brine 

may be used for pre-wetting, anti-icing, and deicing.  The use 

of salt brine for these purposes has been growing in 

acceptance over the past 20 years. 

 

 

The Rule of Right: 
The RIGHT amount of  

The RIGHT material at 
The RIGHT time 
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Liquid Temperature Depressants Cont. 

Several other natural salts and chemicals have been tried that extend sodium chloride’s 

effective temperature range by pre-wetting rock salt, or as anti-icing solutions.  The most 

common of these are magnesium chloride (MgCl2) and calcium chloride (CaCl2); however, these 

chemicals are much more expensive than salt brine, especially if the salt brine can be mixed at 

the stockpile. MgCl2  and CaCl2  are no longer used by PennDOT for liquid applications. 

 

There are other commercially available freeze point depressant chemicals and blends on the 

market that can be used for pre-wetting and anti-icing or as a mixture with salt brine; however, 

the user needs to understand the characteristics of these products when using them.   

Sodium chloride advantages: 

• Salt is a common and abundant chemical resulting in 

relatively low cost; 

•  Melting action of snow and ice; and 

•  No cleanup like anti-skid material 

Sodium chloride disadvantages: 

• Limited effective temperature range, being less effective with colder temperatures;  

• Potential negative impacts to roadside vegetation, streams and groundwater; and  

• Corrosive properties that deteriorate motorists' vehicles, maintenance delivery equipment, 

and highway infrastructure. 

 

NOTE: Liquid fuels money can only be used for such products that are approved by PennDOT 

and listed in PennDOT Bulletin 15. 

Salt Brine Making Process & Storage 

Due to the basic requirements for blending salt brine, it is feasible to manufacture brine at the 

stockpile and store the brine on site.   

In batch plants, water is added by gravity to rock salt to produce a saturated brine solution. The 

concentration production is monitored by a hydrometer or salometer to achieve the 23.3% 

brine solution.  Remember that more is not better! Research has shown that a 23.3% salt brine 

solution provides the optimal performance results for salt brine. Refer to discussion on the 

Phase Diagram for salt. 
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Salt Brine Making Process & Storage Cont. 

Continuous flow tanks are more common. In a continuous flow plant, water is forced through 

salt under pressure. Solution strength is metered and 

controlled automatically, but should be checked 

periodically with a hydrometer to ensure proper 

operation. The resulting salt brine can be pumped 

directly into storage tanks or truck mounted tanks for 

application.  Again, the desired concentration is a 

23.3% salt brine solution. 

 

Upper Leacock Township purchased this simple batch plant brine making system several years 

ago.  This included the brine maker tank, water pump and 

dog box. 

 

The operator uses a hydrometer to measure the specific 

gravity of the brine solution. The percent of saturation is 

determined by reference to specific gravity charts matching 

the temperature of the solution. 

 

A specific gravity of 1.176 indicates we are at a 23.3 

% concentration of salt in the water by weight which 

provides the best overall lowest temperature (the 

eutectic temperature of –6 degrees F.) for ice 

control when using salt brine. 

 

We could also use a Salometer, testing the brine for 

salinity percentage. We would then look for a 

reading of 85, equating to 85 percent saturation of 

salt in water or 23.3% concentration by weight. 

 

This specific chemical blend of salt in water is important in achieving the best performance in 

the field.  The brine must be consistent in its manufacture so that the plow operator can 

achieve the expected results on a regular basis when winter storm fighting.  Remember that 

brine that is too concentrated or not concentrated enough will result in a “refreeze” of the 

pavement surface.   
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Upper Leacock Township installed a storage tank in close 

proximity to the brine maker. 

 

Your MS4 permit does not necessarily require containment 

but it does require a spill prevention plan or other 

mechanism that defines how a spill would be handled and 

prevented from polluting your stream.  Containment may be 

the easiest way to address pollution prevention. 

   

The same rock salt that is used for winter de-icing operations 

can be processed into brine, as an option, solar salt can be 

used.  The advantage of using solar salt for brine making is 

that it is 100% pure salt whereby rock salt specifications require a minimum of 95% purity.  The 

remaining 5% is typically a sandy type mineral that does not dissolve and will settle to the 

bottom of the brine maker.  This mineral residue must be removed from the brine maker 

periodically which requires a shutdown of the brine making operation. 

 

Salt brine can be stored over the summer season but the pump system should be activated on 

a monthly basis to circulate the brine and keep the salt suspended in the solution.  If the salt 

settles out, it can act as an abrasive which can wear or even seize pumps. Remember that salt 

brine can also be used as a dust suppressant for unpaved roads in the summer.   

 

Note: PennDOT allows the use of Liquid Fuels Funds for the purchase of equipment to make, 

store and distribute salt brine.  Also, municipalities are allowed to make and sell salt brine to 

other municipal governments.  Refer to PennDOT Publication 447, Specification 0470-0010. 
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PRE-WETTING SALT 
 

Pre-wetting is the addition of a liquid chemical to winter materials prior to spreading the 

material onto the road surface.   

 

Any de-icing chemical can be used for pre-wetting.   

 

The most common are: 

• Salt brine 

• Calcium chloride 

• Magnesium chloride 

• Blends of the above 

 

Chemicals with lower eutectic temperatures can increase the effectiveness of salt on lower 

temperature pavements.  The melting effectiveness of dry salt and pre-wet salt decreases as 

road temperatures drop.   

Definition and Advantages of Pre-wetting 

Dry Salt Spread 

 
For a chemical to act as a freezing point depressant, the chemical must first go into solution.  

Dry salt needs to form a brine in order to begin the melting process. Adding brine to solid salt 

accelerates the dissolution process and thus the effectiveness of the salt.  Pre-wetting is 

recommended if the pavement is not sufficiently moist to prevent the solid material from 

bouncing and scattering during spreading.  

 

Below 10° F, there is 
almost no melting benefit 

from straight salt. 
 



PennDOT LTAP Course: Salt and Snow Management                                                        Page 45 of 96 

 

Benefits of Pre-wetting: 

• Pre-wetting results in less bounce and scatter.  

• If more salt stays on the road and starts melting 

quicker, less total salt will be needed to get the desired 

results, reducing costs and environmental concerns. Up 

to 30% dry material can be saved because it sticks to 

the pavement.  

• Pre-wetted salt also starts the melting action quicker because more brine is present. 

• Better penetration of salt into ice and snow pack is achieved. 

•  Spreading speeds can be increased because salt will stay on the roadway. 

• Pre-wet salt with other de-icing chemicals having lower eutectic temperatures will melt at 

lower temperatures 

 

Example:  If 100% of dry salt is spread in the center 1/3 of a dry road surface, approximately 

46% stays in the center with 12% scattered on each of the outer third of the road; therefore, a 

remaining 15% will be lost on each side of the road. 

 

That equates to a 30% loss of material beyond the driving surface. 

Pre-Wetted Salt Spread 

 

Using pre-wetted salt 

significantly reduces the 

amount of scatter beyond 

the driving surface. 

 

Example: If we spread pre-

wetted salt on the center 

1/3 of a dry road, 78% 

percent remains in the center, with 9% going to each outer third, and 2% off each edge of the 

road. 

 

This technique results in a total loss of only 4% of the material spread. 

 

Comparing the 30% loss with dry salt to the 4% loss with pre-wetted salt indicates that we 

could apply 26% less pre-wetted salt on the road and get the same results - actually better 

results since the pre-wetted salt will give more effective melting action and quicker. 

LTAP Tech Sheet #129 
 Pre-wetting Winter 
Materials, provides 

pre-wetting guidelines. 
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Cost Benefit  

Using approximate data, we can calculate potential 

savings by pre-wetting salt. 

 

In this example, we’ll use salt brine as the pre-wetting 

agent. Calcium or magnesium chloride costs more than 

pre-wetting with liquid sodium chloride (salt brine), but we do get the added advantage of 

melting to a lower temperature.  However, many maintenance organizations have found they 

can manufacture salt brine from 10 to 20 cents per gallon.  Besides, in Pennsylvania, most of 

our winter storms occur at or above 20° F which is a good match for rock salt and salt brine 

effectiveness. 

 

Assume a salt usage of 1000 tons per year, at a cost of $65 per ton.  Also assume a cost of salt 

brine at $0.15 per gallon.  For our example we will apply the salt brine at a rate of 10 gallons 

per ton of salt. 

 
Finally, let’s assume that by pre-wetting with salt brine we save 26% of our salt for the season. 

1000 tons of salt x 26% = 260 tons of salt saved.  260 tons of salt x $65 per ton = $16,900 saved 

on salt.   

 
740 tons of salt used x 10 gallons of salt brine per ton x $0.15 per gallon = $1,110 spent on 

sodium chloride to make salt brine. 

 
$16,900 saved on salt - $1,110 spent on sodium chloride for the salt brine = $15,790 net savings 

of salt usage.   

 
Costs analysis such as this can be used to determine the payback period of investing in a brine 

maker.  By spreading less salt and fewer return trips to re-salt, labor costs may be reduced as 

well.  Also, remember to purchase materials from approved suppliers as listed in Bulletin 15. 

  

https://www.bing.com/images/search?q=images+of+cost+benefit+calculations&view=detailv2&&id=3970041331BF7AFC8F7EE075D9F0DBB1AA69BCE3&selectedIndex=36&ccid=Q2AEC3uP&simid=608039796790593473&thid=OIP.M4360040b7b8f73f25cd58258be943a10o0
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Definitions and Advantages of Pre-wetting 

Apply pre-wetted solids in advance of a storm, or as an early storm treatment.  Pavement 

conditions should be no worse than wet, slushy, or lightly snow covered before pre-wetted 

solid anti-icing chemicals are applied. It’s best to plow off any excess snow and ice before 

applying pre-wetted salt. 

 

Pre-wetting can be done one of three ways: 

• In the stockpile 

• As spreader trucks are loaded 

• By spraying the salt as it is spread on the 

road  

 

Pre-wetting: 

• at the shop requires less equipment but 

reduces flexibility of use.  

• on board the truck allows better coverage, 

and treatment as needed.   

• on board at the auger shows better coverage than spray at the spinner. 

 

Studies have shown that the amount of dry salt used may be reduced when pre-wetted.  Field 

studies have shown that up to 20% less pre-wetted salt can be just as effective as a dry salt 

application.  

 

 

  
This equates to Sensible Salting! 
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Application Rates 

 
 

Salt is typically pre-wetted with 6 to 12 gallons of liquid per ton of salt. 

 

Pre-wetting anti-skid may be useful for reducing waste from the material bouncing when it hits 

the road surface.  Pre-wet anti-skid at a rate of 10 to 30 gallons of liquid chemical per ton of 

anti-skid. 

Pre-wetting Methods & Equipment 

There are various ways to pre-wet salt by the load 

or as the truck is being loaded. 

 

One of these types is stand-alone overhead spray 

systems that spray each bucket load as the truck is 

loaded.  This technique allows for the truck to be 

loaded without any additional time needed for pre-wetting. 

 

Remote controls are available and can be operated from the truck cab. Application rate is 

preset and the pre-wet solution is delivered automatically. 
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The system in the photo has a telescoping pole support to 

allow different spray arm heights in order to keep the spray 

arm close to the truck to prevent loss of solution from over-

spray or wind currents.   

 

There are various manufacturers of truck mounted 

equipment for tailgate spreaders. These systems may 

attach over the truck’s tailgate or have tanks and spreaders built into special tailgates.  

 

The pre-wet solution is sprayed on the salt as it comes off the auger onto the spinner, 

immediately prior to application. Only the material actually being spread is pre-wetted. 

 

Truck mounted tanks typically hold between 120 and 180 gallons of salt brine which are sized to 

pre-wet the entire load of salt.  However, these systems still need a separate larger storage 

tank for replenishing the truck mounted tanks. 

 

 

 

 

 

 

                                        

Iowa DOT photo 

 

Shown are systems designed for V-box spreaders. Again the pre-wetting solution is sprayed 

directly on the salt as it comes off the belt or auger onto the spinner, pre-wetting only the 

material being spread. 

 

 

 

 

 

 

 

 

 

                                       Iowa DOT photo 
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ANTI-ICING WITH BRINES 

Definition and Advantages of Anti-icing 

Anti-icing is the application of a chemical freezing point depressant to a dry road surface 

before the storm to prevent bonding between frozen 

precipitation or frost and the pavement surface. The 

solution lowers the freezing point of water and slows 

or prevents ice from forming a bond with the 

pavement during the early stages of a storm. 

 

Anti-icing should be the first in a series of strategies considered for each winter storm. 

However; anti-icing as a strategy is not a one-size-fits-all guarantee of better performance.  In 

fact, careful attention to weather and pavement surface conditions is an absolute necessity for 

a safe and effective anti-icing program.  Applications under the wrong conditions can result in 

freezing of the pavement surface rather than proactive control.   

 

To function as an ice preventative, the first application of anti-icing material should occur more 

than two hours, and up to 48 hours, before a winter storm begins.  Typical anti-icing treatments 

occur between 12 and 18 hours before the predicted snow or frost event, and are probably 

partially dependent upon shift schedules and traffic volumes.  If light sleet or light snow 

precipitation persists, additional anti-icing applications may be necessary to prevent refreeze 

due to dilution of chemical or before switching to deicing applications.  

 

The effectiveness of anti-icing will diminish as the treatment is diluted by water from melting 

snow and ice, and worn away by traffic.  However, if the storm is late to arrive, some of the salt 

residue will remain on the pavement surface and will be ready when the precipitation begins. 

 

Applying liquids give us the ability to place the chemical in the needed area to stop the bonding 

of ice and snow with less loss of material from bounce and 

scatter or from traffic. Current research recommends single line 

applications “pencil lines” vs. a spray application.  This nearly 

eliminates loss of brine during the application process. When 

the storm arrives, the dried salt brine will reactivate and spread 

by vehicle traffic.  

 

Liquid chemicals (salt brine and other chlorides) are the preferred anti-icing materials and are 

sprayed onto the road surface using truck-mounted equipment.  

Anti-icing is a 
proactive snow and ice 

control strategy. 
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Advantages of anti-icing are: 

• The chemical is applied during good conditions instead of adverse weather conditions.  

Careful management may reduce the need for overtime. 

• The snow and ice that accumulates will not bond to the pavement and can therefore be 

removed more easily and in a shorter time.  

• The shorter time equates to increased safety on the roads. 

• The anti-icing chemicals will result in a substantial reduction in subsequent chemical use 

during the storm, the amount of reduction depending on all the variable conditions of 

the road, traffic and storm.  

• Frost problems can be reduced or eliminated with anti-icing. 

Since frost is difficult to forecast, the preventive nature of 

anti-icing has proven to be effective in areas prone to frost or 

black ice conditions. 

• Cleanup after the storm may be easier with less ice bonded to 

the pavement. 

 

 

 

 

 

 

 

Anti-icing Video 

 
 

Anti-icing, as a proactive strategy, increases 
safety, improves snow removal efficiency, 

reduces material costs, and is more 
environmental friendly. 

 



Page 52 of 96                                                            PennDOT LTAP Course: Salt and Snow Management 

 

Anti-icing Decision Tree 

The decision to apply an anti-icing treatment may be made using PennDOT’s Anti-icing Decision 

Tree.  The decision tree appears as Appendix C in Chapter 4 of PennDOT Publication 23 – 

Maintenance Manual. 

 

Use this decision tree once per day and/or whenever the current weather forecast is 

significantly updated. 

 

If the decision tree recommends against anti-icing but conditions have changed, reevaluate the 

decision based on the new situation. 

 

If there is a winter storm forecast for sleet, snow, freezing rain or frost that will adversely affect 

driving conditions, it is desirable to have some form of salt residue on the road. 

 

If there is not or very little salt residue on the road surface, anti-icing is recommended, except 

under the following conditions: 

• If the event is forecast to start as rain. 

• If the road surface temperature is below 15 degrees F. 

• If blowing/drifting dry snow is forecast prior to or at the onset of the storm. 

 

Some judgment is required to decide if the storm event will be sufficient to cause driving 

problems.  However, you should always err on the side of anti-icing, as it is a very cost effective 

treatment. 

Anti-icing is an opportunity to “get ahead” of the storm! 

 

 

 

  

HANDOUT #3 – Anti-icing Decision Tree 
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Salt Brine, Additives, and Enhancers 

 
*This value, multiplied by the volume of the container in gallons, gives the total weight of the 

solid chemical required.   

 
The same chemicals used for pre-wetting may be used for anti-icing: 

• Salt brine 

• Calcium chloride 

• Magnesium chloride 

 
While other chemicals and agricultural-based liquids are occasionally used experimentally, only 

use winter services materials approved in PennDOT Bulletin 15 to be eligible for Liquid Fuels 

reimbursement. 

 
Before the various chlorides can be used for pre-wetting or anti-icing, they must be mixed with 

water to produce the proper concentration.  These chemicals should be mixed with water 

according to the table shown. 

 
  



Page 54 of 96                                                            PennDOT LTAP Course: Salt and Snow Management 

 

 
*See the Concentrations for Chemical Solutions table for the concentrations of these brines. 

 
If additives such as magnesium chloride or calcium chloride are considered for use due to 

weather conditions, application rates should be adjusted according to experience and 

conditions. These additives may make roadways slippery if overused! 

 
Exercise extreme caution as these two chemicals are sensitive to humidity and moisture. 

 
PennDOT has made pre-wetting and anti-icing using salt brine a core practice to improve 

efficiency and effectiveness while saving costs and reducing environmental risks. PennDOT used 

11 million gallons of salt brine statewide for these two best practices during the winter of 

2014/15. 

Anti-icing Application Rates 

Anti-Icing Application Guidelines Table 

from PennDOT Publication 23, 

Maintenance Manual, Chapter 4:  

Winter Activities, Section 4.5.5 

Material Applications. 
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Anti-icing Equipment 

Salt brine used for anti-icing is typically distributed using anti-icing tank trucks, dump trucks, or 

anti-icing trailers towed by a plow truck. 

 

Nazareth Borough in Northampton County received 1st place 

in the 2013 Pennsylvania LTAP Build a Better Mousetrap 

Competition with their Brine Making Totes.  

 

The Nazareth Public Works Superintendent, Robert Reimer, 

contacted Allen Township, who had been doing this for a 

couple of years. Allen Township purchased the spray set up 

along with a brine maker. Robert, along with his highway 

crew, had to come up with a way to make 

the brine and apply it at minimal cost to 

the Borough. They came up with an idea 

to use palletized tote to make, apply and 

store the brine. The highway crew took 

about a day to cut the tote, drill the holes 

and install the pipe and valves along with 

the wooden hopper. In total, the cost was 

approximately $540.    

 

This photo shows a PennDOT tandem axle dump truck retro-fitted with 1,000 gallon insert for 

anti-icing. 

 

This older truck was scheduled to be 

removed from the fleet, but exceptions 

are made to delay sending older single 

or tandem axle dump trucks to auction 

in order to retrofit them with 1,000 

tank inserts for anti-icing operations.  

These trucks utilize their existing cab-

mounted ground speed controller and 

need to have a spray system added.   

 

Equipping all tanks with anti-slosh 

dividers is recommended. 
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MS4 REQUIREMENTS & ENVIRONMENTAL STOCKPILE 
 

Requirements related to salt and deicing materials fall under MCM #6 – Pollution Prevention 

and Good Housekeeping for Municipal Operations.  These requirements are contained in 

Federal law and enforced in Pennsylvania by the Department of Environmental Protection, 

Bureau of Point and Non-Point Source Management. 

MCM #6 – Pollution Prevention… 

Requirements related to salt and deicing materials fall under Minimum Control Measure (MCM) 

#6 – Pollution Prevention and Good Housekeeping for Municipal Operations.  

The MCM #6 document outlines three Best Management Practices (BMP) along with 

measurable goals.   

The MCM #6, BMPs are: 

1. Identify and document all facilities and activities that are owned or operated by the 

permittee and have the potential for generating stormwater runoff to the regulated small 

MS4. 

2. Develop, implement, and maintain a written operation and maintenance (O&M) program 

for all municipal operations and facilities that could contribute to the discharge of 

pollutants from the regulated small MS4s, as identified under BMP #1. 

3. Develop and implement an employee training program that addresses appropriate topics to 

further the goal of preventing or reducing the discharge of pollutants form municipal 

operations to your regulated small MS4s. 
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Stockpile Facility Functionality 

Since salt is our primary deicer, we can talk in terms of good salt storage which would apply to 

any bulk solid chemical storage. 

 

Chemicals stored in the open may pick up moisture and can 

develop an outer crust. This crust will break into lumps 

during loading and may clog spreading equipment or 

interrupt the feed to the spinner. 

 

In addition, runoff from the site can transport the chemical into other areas over the surface or 

through the ground as leachate, causing harm to nearby streams or salt sensitive vegetation. 

Cleanup of groundwater contamination from salt can be a slow 

and expensive process. 

 

Spillage during operations, whether it be during stockpiling or 

spreader loading, can be a potential problem and also results in 

salt loss which translates into dollar loss.  

 

The extent to which these operations can be carried out under cover will minimize salt loss and 

the potential environmental problems.  If outside storage is all that is available, proper 

practices should be in place.  

Salt Storage and Housekeeping 

Any deicing material storage areas would need to be included on the list of municipality-owned 

or operated facilities with the potential to contribute 

stormwater pollutants. 

 

The Permit holder must develop a standard operating 

procedure that would include such items as: 

• Cover piles and store on impervious surfaces with 

runoff controls 

• Load salt in covered areas 

• Consider enclosed structures for storage 

• Build a berm around storage areas 

• Keep storage areas away from drains or waterways 

• Keep storage area out of the 100-year floodplain 

• Perform regular maintenance and inspection of the storage structure 
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Good storage can be summed up in a few major points: 

• Sufficient capacity, inside a building, if 

possible. 

• Over the summer, tarp the material if it 

will be exposed to rain. 

• If the salt is stored outside, it needs to 

be properly shaped in a windrow and 

covered to protect it from the 

elements. 

• Salt should be stored on an 

impermeable pad with proper drainage 

away from the storage area. 

• We already mentioned containment 

facilities to catch any storm runoff or other possible leaching from the salt storage area.  

 

 

Storage of Liquid Deicers 

Liquid deicing chemicals require a storage vessel made of a non-corrosive 

material such as polyethylene. 

 
The containment structure, whether concrete like this one, or earthen berms, 

must be sized to hold the volume of liquid stored in the tanks.   

 
Depending upon the type of chemical solution stored, periodic agitation or 

circulation may be required.  Typically, salt brine is circulated within the 

storage tank at least monthly.  If commercially available de-icing liquids are 

stored, agitation should follow the frequency prescribed by the manufacturer.   

 
The storage vessel should be thoroughly flushed with water when a stored chemical is replaced 

by a different chemical.  

 

Storage tanks can be purchase as double walled. 

 

And good housekeeping practices cannot 
be over-emphasized. A well-kept facility 

is an efficient and safe facility.  
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Handling of Liquid Deicers 

 

 

 

 

 

 

 

Personal protective equipment means proper clothing and attitude.  

 

Again, liquid chemicals pose more concerns and required liquid proof protective clothing: 

• Gloves – Work gloves for solid chemicals (salt);  liquid proof, unlined, neoprene, long 

enough to protect wrists for liquid chemicals.  Shirt sleeves outside of gloves unless working 

with hands and arms over your head.  Wash daily. 

• Shoes and boots – Regular work shoes for solid chemicals, neoprene or rubber boots, 

unlined with trouser legs outside for liquid chemicals.  Wash daily. 

• Eye protection - safety glasses for solids, chemical goggles with splash shields for liquids. 

Wash daily. 

• Dust Mask – to protect against air-borne particulates or mists 

• Attitude - correct attitude is important.  Know how to protect yourself and others and 

follow safety procedures. 

  

https://www.bing.com/images/search?q=Chemical+Safety+Gloves&FORM=IRBPRS
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WINTER EQUIPMENT AND OPERATIONS 
 

A wide range of winter equipment is used for winter storm fighting; however, the operator is 

confronted not only with the necessary knowledge of winter operations but in many instances 

must hold a Pennsylvania Commercial Drivers License (CDL) and be knowledgeable in state and 

federal CDL laws in addition to equipment operations and equipment preventive maintenance 

that he or she is responsible for in the field. 

Operator CDL 

A Commercial Driver’s License (CDL) is required for any combination of vehicles with a gross 

combination weight rating (GCWR) combination of 26,001 lbs or more provided the GCWR of 

the vehicle being towed is 10,001 lbs or more. 

There are three municipal functions that are now exempt from 

Commercial Motor Vehicle driving time limits: 

• Roadway Maintenance 

• Snow Plowing Operations  

• Traffic Control Support Operations 

 

There are no daily or weekly time limits; however, municipalities 

should take all appropriate steps to ensure safety of their 

employees and residents by proactively addressing employee scheduling to avoid reliance on 

tired drivers. 

 

Private snow removal carriers, when contracted with state or local government, can now 

operate CMV’s 12 hours vs. 11 hours provided they do not drive: 

• after being on duty for more than 16 hours, and 

• the driver has not been on duty 70 hours in seven days or 

• 80 hours in eight days. 
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Operator CDL 

There are other exceptions that allow municipal road crews an exemption from driving time 

limits, including: 

•   Federal Declared Emergency  

•   State Declared Emergency 

•   Municipal Declared Emergency 

 

A municipal government official may be authorized by the board to declare an emergency.  In 

accordance with Pennsylvania’s Emergency Services law, the municipal board may authorize 

the chairman of the board to declare when a non-exempted emergency exists that would 

necessitate exceeding the CMV driving time limits.  

The non-exempted emergency is limited to five (5) days from the date of the emergency. 

 

Whenever a municipal CMV operator is not working under either of the exempt situations or a 

Federal, State or Municipal declared emergency, daily and weekly CMV driving time limits still 

remain in effect. 

 

Existing Daily and Weekly Time Limits Remain in Effect for all other Functions 

Daily 

• 11 hours with 10 hours off 

• No driving beyond 14 hours before coming on duty (14 hours maximum for off and on duty) 

• Following 10 hours off duty 

Weekly 

• 60 hours weekly on-duty driving time limit (any 7 days) 

• 70 hours in any 8 days for those who do not operate regularly 
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Municipal CDL Exemptions 

There are several exemptions to Pennsylvania Regulations for municipal drivers and vehicles.   

• Municipal employees are exempt from needing a CDL Medical Card.  

• Municipal vehicles when operating within state boundaries are exempt from needing a U.S. 

DOT number.  

• Municipal CMV operators are exempt from driving time limits for roadway maintenance, 

snow plowing, traffic control support, and declared emergencies.   

• The Federal internal revenue code allows political subdivisions to use dyed, federal excise 

tax-free diesel fuel for use on public roads.  

• Pennsylvania’s liquid fuels tax act exempts political subdivisions and volunteer fire and 

ambulance associations from payment of the state motor fuels tax. 

• Federal law prohibits drivers of CMV’s operating in interstate commerce from using hand-

held mobile telephones while operating a CMV. This law does not apply to municipal CMV 

drivers; however, municipal CMV operators are prohibited from texting in Pennsylvania. 

Winter Equipment 

This is the list of the major categories of equipment that we will take a look at along with some 

accessories to that equipment. 

• Snow removal & disposal equipment  

– Motor Vehicles 

– Plows 

– Snow Blowers 

• Spreaders 

• Prewetting equipment 

• Anti-icing equipment 
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Motor Vehicles 

Trucks have evolved into both large and small vehicles adapted for specific uses and needs of 

different types of local government – whether rural or urban, whether highways or secondary 

roads, whether wide thoroughfares or narrow avenues or alleys. 

 

For maintaining major road networks, trucks for plowing snow need larger engines with ample 

horsepower, heavy duty suspensions, heavy duty tires and rims and heavy duty axles with 

locking differentials or electronic traction control. Truck tires should be selected carefully to 

ensure tread pattern and tread material are suitable for adequate traction during winter 

storms. 

 

Truck manufacturers have developed special specifications for snow plow trucks and AASHTO 

(American Association of State Highway and Transportation Officials) published a compendium 

of special requirements for snowfighting vehicles from its members. 

 

 

 

 

 

 

 

Many motor graders are fitted with plows of all types and become a prime piece of equipment 

in fighting ice and snow.  Their weight, traction and ability for down pressure on the blade 

make motor graders ideal for cutting ice or snow pack off the road. 

  

Even lighter duty trucks with more agility for urban 
conditions need to be ruggedly built for strength and 

endurance, both in pushing snow and carrying capacity when 
loaded with plow, spreader and material to be spread. 

 

http://www.dot.state.mn.us/equipment/contracts/used_equip/MetroCase721Photo2.html
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A Loader is a very versatile piece of equipment that can serve a variety of operations.  

Loaders are needed at the stock piles of salt and abrasives to load trucks and maintain proper 

conditions at the storage sites. 

 

Loaders can be used to pick up and remove snow from bridges, cul-de-sacs, drifted areas and 

other inaccessible areas.  They are also used to remove snow from downtown streets where 

snow storage is minimal.  

 

Loaders can also be outfitted with all types of plows or snow blowers for slow speed 

operations.  Articulated loaders provide additional flexibility. 

Plows 

Truck hitches are important pieces of equipment that need to fit the truck and be able to 

handle the size, weight, and type of plow that is to be mounted to the hitch.  

 

There are all types of hitches:  hitch from bumper to frame, bumper to axle, axle to frame, and 

extended frame types, to under frame, quick-coupling, and tilt cab types. 

 

There are quick hitches allowing the driver to hook up plow from the truck cab. 

 

Considerations of a functional hitch should include: 

• Easy fast installation and removal 

• Adaptability for a variety of plows 

• Without plow, minimal obstruction in front of truck 
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Plows – One Way Plows 

All snow plows have a lifting action that rolls and throws wet and dry snow from road surfaces. 

The plow design keeps the snow mass in motion due to the curvature and unbroken surface of 

the moldboard.  The result is less snow drag, greater snow moving capacity and a longer throw 

arc to the shoulder of the road.  

 

The longer and wider the throw arc of snow, the less buildup of snow at roadsides, shoulders or 

curbsides, eliminating successive trips to push snow further back and providing greater visibility 

for the motorists.   

 

Aerodynamic testing has resulted in airfoils that trap the 

snow cloud created in front of the plow, thus improving 

visibility for both plow operators and motorists. These plows 

have a greater curl resulting in less ‘blow-over’ while 

plowing at higher speeds. 

 

Snow plows come in various sizes and lengths depending on 

the vehicle and snow removal needs. Plows should always 

be sized to match the capabilities of the truck.  Excessive 

sized plows for a smaller truck may result in poorer 

performance or an increase in mechanical failures. 

Plows – Reversible Plows 

More common today are the reversible plows which can throw the snow in either direction. 

They can be manually adjustable or power adjustable. Power adjustable can be hydraulic or 

gear driven. 

 

They are widely used in urbanized areas and are useful 

for clearing intersections, medians and ramps. 

 

Since these plows can be angled to either side, the 

moldboard must be more vertical due to space 

limitations. The plows usually have lower height and less capacity to hold snow on the 

moldboard.  They also generally have more ‘blow over’ problems while plowing at high speeds.  

These plows work well in slower speed conditions. Since the plow shape is less efficient than a 

one-way plow, higher horsepower engines or slower speeds are required. 
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Newer models provide a taper in both directions, 

providing better casting of snow and allowing higher 

speeds while plowing.   

 

Smaller plows can be fitted onto a smaller vehicle like a 

pick-up to provide additional versatility in maneuvering in 

tight places and to have another vehicle available to 

supplement the fleet, especially if a key piece of equipment is taken out of operation. 

Plows – Wing Plows 

The wing plow is used on high speed and rural roads allowing the plowing of a much wider 

path, and to push back snow for more efficient cleanup. 

 

Wings can be fitted with shoes and trip springs to protect against damage to the truck if they hit 

an object in their path. 

 

Wings impose high side loading on the trucks and may require frame reinforcements along with 

extra heavy duty truck springs and axles. 

 

While some wings only provide a greater 

plowing swath, other wings can be mounted to 

provide extra cutting width plus ‘benching’ 

opportunities. The plow is elevated on the 

upright allowing the operator to create a bench 

area alongside the roadside to store further 

snow accumulation and/or provide betted sight 

distance. 

 

Wings can be front mounted, midway mounted or rear mounted. 
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Plows – V-Plows 

V-plows are effective in handling deeper snow accumulations by pushing the snow to both sides 

and they are handy for clearing heavy snow drifts.   

 

 

 

 

 

 

 

Specialty Plows 

Borough of Mount Joy/Lancaster County received a third-place award in the LTAP Build a 

Better Mousetrap contest for their entry Offset Snow Plow. 

The Borough has an Amtrak Bridge with a 4’ sidewalk that 

needs to be shoveled by the municipality as required by the 

PUC Order. Due to approximately 400 feet length, it often 

takes at least 3 men to shovel. There is no way to use a snow 

blower or any other machinery without closing the bridge 

due to the width of the bridge. Through team brainstorming 

and ingenuity, the Roadmaster designed a plow that could 

pivot off the 3-point hitch of a tractor, keeping the snow to 

the right side. This tool cost less than $450 to make and saves countless labor hours.  

Plows – Trip Blades 

Trip type plow blades provide an extra measure of safety, while allowing you to plow at a faster 

speed.  When the plow hits an object, only the blade trips, the moldboard staying in place. This 

transmits less shock to the vehicle and the operator.  They are more commonly used in urban 

areas that have various utilities, stormwater grates and curbing that may snag a plow blade. 

 

Some trip blades have individual sections that trip independent of the entire blade. 

 

Common spring and lever arm types are available with adjustable tension. 

 

The lower sketch shows a simpler construction and design using an elastomer type hinge. 
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Again, whatever the design, the trip blades afford extra safety against the transmittal of severe 

shock from striking a fixed object. 

 

 

 

 

 

 

 

 

 

 

 

 

Plows – Blade Materials 

Many plow blades are made of steel. Other materials are used to prolong blade life or satisfy 

site-specific applications. Steel blades tend to wear quickly in a high snow use environment. 

Steel blades with tungsten carbide or ceramic inserts wear much slower and may not have to be 

changed the entire winter season.  

 

Rubber and polymer (polyurethane, urethane) blades are used to “squeegee” the road and 

provide a “cushion” for frequent obstructions (utility valve and manhole covers, etc.). Although 

these blades wear well, they do not cut and scrape compacted snow and ice very well. These 

blades are well suited to support a routine anti–icing strategy whereby the snow and ice have 

not bonded to the pavement surface.  

 

Plow blades are sometimes “shaped” to facilitate ice cutting, texturing ice surface or wear into 

a new “shape.” These blades are most often used on plows that have down–pressure capability. 

 

Carbide blades cost more but last longer. One study showed carbide cost 2x as much but lasted 

3 to 5 times as long as a conventional steel blade.  However, carbide blades break more easily 

when they hit obstacles like manhole covers. 

 

 

 

 



PennDOT LTAP Course: Salt and Snow Management                                                        Page 69 of 96 

 

Plows – Accessories 

Many plows are equipped with some sort of shoes or skids, wheels or casters that carry the 

weight of the plow, reduce friction between the blade and pavement, and absorb shock. These 

prove particularly useful if pavement conditions are less than good and numerous obstructions 

are encountered. 

 

Cast metal, steel, rubber, polyurethane and combination of these materials are all used in the 

manufacture of these items.  They can extend cutting edge life, protect the moldboard, and 

prevent pavement gouging. In addition, with the drag between the plow and pavement 

minimized, more of the truck’s power is devoted to plowing snow. 

 

Wheels are typically solid steel and rubber with bearings or they can be fixed or swivel castor 

wheels made of steel or polymer. Some shoes or skids have wear pads of various materials, 

others have carbide inserts for extended wear. 

 

PennDOT had also evaluated hydraulic blade float on 

plows to lessen the downward force of the plow on the 

pavement.  They found substantial savings in less wear 

 

Plow guards and curb guards come in all sorts of designs 

and materials.  

 

There are moldboard shoes which are attached to take the wear and prolong the cutting blade 

life, acting similar to plow shoes or skids except without adjustment mechanisms.  

 

Plow guards protect the end of the plow from being damaged if any obstacle is hit.  

 

Special curb guards are designed for close cleaning along curbs while again protecting the end 

of the plow. 

 

 

 

 

 

 

 

 

http://www.dickey-john.com/Public_Works_Products/Control_Point.htm
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Plows – Accessories Cont. 

Although some plows have designed shapes for prevention of snow clouds coming over the 

moldboard and onto the truck, there are snow 

deflectors of various sorts available to prevent this 

problem. 

 

The prevention of snow coming back over top of 

the moldboard protects the radiator from clogging 

and improves driver visibility. 

 

Rubber snow deflectors are common, attaching to the upper edge of the plow.  

There are also molded polymer type extensions, plus a spring-hinged snow shield assembly that 

returns the shield to position if tripped.  

 

 

 

 

Snow Blowers 

Snow Blowers are used for removing large volumes of snow to open up roads in areas with very 

high snowfall rates or major drifting. 

 

They are also used to remove large volumes of snow from 

city streets, particularly the downtown areas where snow 

storage is limited. 

 

Snow blowers can be mounted to trucks, tractors, skid 

steer loaders or large front end loaders.  Boom arm 

mowers can be purchased that will allow the attachment 

of snow blowers. 
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Spreaders 

Various types of truck mounted spreaders are used to spread salt, abrasives or other materials 

on the roads. 

 

Spreaders should be capable of delivery precise application rates, with the set rate not varying 

as the spreader empties.  To do this, the truck must be equipped with a ground speed 

controller for automatic adjustment of the spreader. 

 

Although there are a variety of spreaders with each 

having its own merits, one may be more appropriate 

for one operation or location than another. 

 

Spreaders should have sufficient capacity to meet 

spreading needs, be easy to load and simple to 

operate. 

 

Spreaders are fabricated from a number of materials to increase body life. Mild steel has been 

widely used with special surface preparation prior to painting.  

 

Chlorinated rubber or epoxy-based primers have been used to increase coating life. Other steel 

alloys, stainless steel, galvanized steel, aluminum and fiberglass bodies are also available along 

with increased costs. The fiberglass bodies are lighter weight and do not corrode in a salt 

environment but are more easily damaged. 

 

The most typical spreaders are the V-box and tailgate type spreaders. 

V-box Spreaders 

V-box or hopper spreaders have proved efficient and durable in the past.  These units can be 

installed on the truck chassis or slid into a dump body. 

 

Either way, the truck unit is then restricted to winter operations 

until the spreader is removed. 

 

V-boxes with their steep sides minimize material hang-up or 

bridging, ensuring all material can be emptied from the body.  
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Conveyor chain, belts, or auger are all used to move material to discharge onto a chute or 

spinner to spread the material to the desired width.  

Tailgate Spreaders 

Tailgate spreaders are another widely used type offering added versatility for trucks needed for 

other purposes.  Tailgate spreaders are mounted on the rear of the truck dump box and are 

filled by raising the body to dump the salt into the hopper. The salt is then conveyed by a chain 

or auger to a chute or spinner to spread the material.  

 

Although these units are simple and dependable, 

they do require the operator to raise the dump body 

to empty the load, shifting the truck’s center of 

gravity.  This may be a safety concern in operations.  

 

Many local governments have a policy of not 

allowing a raised dump box or a limited height for 

the dump box while the truck is in motion. In limiting 

the height, the rule of thumb is to have the bottom 

of the dump bed no higher than the top of the truck cab. 

 

Truck stability and low-hanging overhead tree limbs and utility wires are major concerns, as 

well as overpass bridge structures. 

Manual Spreader Control 

Manual controls for spreaders are still being used. Manual controls usually consist of two 

controls – one for the auger or conveyor speed to adjust material application and one for the 

spinner speed to adjust the width of spread.  

 

The operator has to continually adjust the auger/conveyor 

control to maintain the same application rate as the truck 

picks up speed or slows down. 

 

Calibration is an essential task with manual controls since 

slowing down or speeding up will change the application 

rate. 
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Manual Spreader Control Cont. 

When slowing down, the auger will continue at the same set speed delivering an increased 

amount of material over the road at the slower truck speed. This can be an advantage as the 

truck slows at an intersection, applying more material prior to a stop condition at the 

intersection.  As the truck stops, the auger needs to be turned off to stop the flow of material. 

Automatic Spreader Control 

Automatic controls are an advantage in helping to reduce waste and insuring that a uniform 

application rate is held.  No matter how fast or slow the truck is moving, a constant rate of 

application is maintained.  

 

Electronic ground speed spreader controls 

ensure proper application rate.  

 

Automatic controls are in common use 

throughout the U.S. and Canada. 

 

Calibration or verification of vendor 

application rates is recommended each year. 

 

Computer Spreader Control 

Now we also have computer systems with LED displays, available with the added advantage of 

recording all operations and concurrently sending all information back to a base station. 

 

By using GPS and on-board computers, we can now 

record hours of truck operation - moving or idling, when 

the plow was down and operating, when the spreader 

was on and how much material was spread at what rate, 

and where the truck traveled. 

 

There is even truck mounted road surface temperature 

apparatus for continual monitoring of road conditions.  
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Calibrating the Spreader = Sensible Salting 

 

Calibration is the process of calculating the pounds of 

material discharged per mile at various spreader 

control settings. 

 

Calibration should be performed each year. 

 

No control, either automatic or manual, is worth its salt if the spreader is not calibrated 

properly so that the amount of salt being spread for each setting is known. 

 

Equipment has to be calibrated so that we 

know the amount of material that is being 

put on the road and can record it properly. 

Calibration plays a crucial part in correct 

application of chemicals to eliminate 

excessive use and the potential 

environmental problems.  

  

Calibration becomes more important than 

ever before, since we now not only have 

the usual salt spreaders for granular salt, 

but we also have pre-wetting equipment 

and anti-icing equipment. 

Spreader Calibration Process Walk Through 

The items needed to calibrate a spreader are: 

• Something to catch the material as it falls (bucket or tarp) 

• Chalk or crayon to mark the end of the auger shaft 

• Scale to weigh the material collected 

• Stopwatch or timer with second hand to record the revolutions per minute 

• Pencil and calibration chart to record the measurements 

 

 

 

 

Calibration is the key to 
sensible salting.   

 

HANDOUT #4 – Calibration Chart 
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Spreader Calibration Step 1 

Step 1 - Put a partial load of material on the truck and 

warm up the hydraulic system to its normal operating 

temperature. 

 

Adjust and hold the engine RPM at a rate that is normally 

used when spreading material. 

 

This will simulate actual working conditions to get true 

readings. 

 

Spreader Calibration Step 2 

Step 2 - Turn off, by-pass, or remove the spinner for safety reasons. 

Removal of the spinner also makes it easier to collect material as it 

is dropped from the end of the auger.  

 

 

 

Spreader Calibration Step 3 

Step 3 - Mark the end of the augur or conveyor shaft against a fixed point on the housing in 

order to count revolutions. On most spreaders 

the shaft is either already exposed or can be 

exposed by removal of a metal protective sheet.  
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Calibrating a V-box 

 

On a V-box, the gate opening must be recorded.  

Calibration will change for each gate opening setting.  

 

Usually the gate is set at particular openings for each 

type of material being spread. 

 

A separate calibration is needed for each material and 

each gate opening.  

 

Spreader Calibration Step 4 

Count the shaft revolutions per minute at each setting with the truck engine revved to working 

RPMs (at least 2,000 RPM) or the auxiliary spreader engine running and material being 

discharged. 

 

The number of revolutions at each control setting needs to be counted for 60 seconds and 

recorded on the calibration card. 

 

Remember, material must be loaded onto the auger or conveyor system prior to the shaft 

revolutions being counted. 
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Spreader Calibration Step 4 Cont. 

Measure RPMs of the auger shaft against the fixed 

housing bracket.  

 

Spreader Calibration Step 5 

With the spinner removed, material is then collected from 

one turn or revolution of the auger shaft onto a canvas 

tarp or into a bucket.  

 

For better accuracy, collect the material for several 

revolutions and divide the weight collected by the 

number of revolutions to get the weight of material for 1 

revolution.  This method will give a more accurate 

average weight per revolution of material discharged 

from the auger. 

Spreader Calibration Step 6 

The collected material is then weighed.  This figure will 

always be the same no matter how fast or slow the auger is 

turning.  It represents the discharge weight per one 

revolution in pounds.  

  

Don’t forget to deduct the weight of the container or tarp. 
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Spreader Calibration Step 7 

Record all measurements on a calibration card such as shown in this photo.  

 

Then all the appropriate calculations need to be made. 

 

This card will show the Snow fighter what is being discharged per mile at different vehicle 

speeds. 

 

Calibration Card  

•  “ The Snowfighter’s Handbook” and  

• Posted on their website in Excel format.  

www.saltinstitute.org – highway deicing-

Snowfighters training program-calibration-U.S. 

 

Keep a copy of the calibration card 

in the cab of the truck. 

 

Spreader Calibration 

Remember to place a copy of the calibration card in the cab for the operator’s reference.  

Another copy should be kept back at the office for 

the foreman’s reference.  The card will be a 

reference during winter storms to assist the operator 

in Sensible Salting methods. 

 

 

 

 

 

Remember! Calibration is the key to sensible salting.   
 

Using the right amount for safety, preventing excessive use, saving 
dollars, and preventing environmental problems. 
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Classroom Workshop Exercises 

Use Handout of Calibration Chart: Salt Institute, “The Snowfighters Handbook” 

Problem #1:  

20 lbs are collected from one revolution of the auger at Control Setting No. 2, and 3 shaft RPMs 

loaded 

Problem #2:  

75 lbs are collected from five   revolutions of the auger at Control Setting No. 6, and 5 shaft 

RPMs loaded 

Dry Runs 

The Dry Run is a critical exercise which goes a long way toward making snow removal an 

effective and efficient operation.  The dry run: 

1. Ensures equipment is properly prepared and ready 

for winter maintenance activities. 

2. Familiarizes operator(s) with not only the 

equipment but with snow routes.  

3. Identifies potential hazards along the route, which 

then can be discussed and listed. 

4. Gives operators a chance to locate turn around locations and practice safe turn arounds.  

5. Gives operators a chance to also identify, discuss and implement snow removal techniques 

as may be needed to address potential hazardous areas along the route. 

 

The foreman should conduct a “Dry Run” with each operator before the winter season starts.  

They should use the same piece of equipment and drive the operator’s assigned route for the 

winter. If it is likely that an operator will need be knowledgeable of several snow routes, a “Dry 

Run” should be conducted on each route. The “Dry Run” is for the operator to note items or 

situations that may not be obvious when there are storm conditions and snow cover. 

 

A “Dry Run” checklist is a good way to document roadway conditions, equipment, and operator 

readiness before the winter season.  Some road hazards may have time for repair or delineation 

before the winter season. Hazards may include drainage features, potholes, bridge weight 

restrictions, mailboxes, low hanging tree limbs, low hanging wires, water or ice problem areas, 

and more. An equipment checklist can be used as a guide to make sure the equipment and 

operator are prepared! 
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The foreman can discuss contingency planning or “What if” scenarios during the dry run too.  

They can discuss best case alternatives to the current plan to address critical weather events, 

emergencies, and any event that would detract from planned operations.  Triggers for 

contingency plans may include heavy traffic queues due to crashes, major or unusual winter 

storm events, reduced communications capabilities, and changes in resources such as 

personnel, materials, equipment, routing, and scheduling. 

 

 

 

 

Any obstacle that can be a safety hazard or can damage a plow should either be marked by 

delineator or mentally noted.  

• Manholes 

• Bridges / Expansion Joints 

• Utility Plates 

• Mailboxes 

• Railroad grade crossings 

• Poles 

• Fire Hydrants 

• Guiderail  

• Overhead Wires / Guy Wires 

• Drainage Facilities 

• Potential ice formation 

 

A list, with a map or the Dry Run Checklist, can be developed for all obstacles on each specific 

route for the operator. This can be particularly important for stand-in operators new to the 

route. 

 

Ask for past experiences involving obstacles and possible solutions to enhancing operator 

safety. 

 

  

HANDOUT #5 – Dry 
Run Checklist 
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Snow Plowing Techniques 

Plowing is still the best way to remove snow. Chemicals help clear small amounts of 

precipitation and help us clean up the pavement, but plowing is our number one method to 

remove snow and ice from the road. 

Two new PA State Laws 

• Lights on when wipers are on. 

• Clearing snow and ice from vehicles. 

 

Most local governments plow when snow accumulates between 2 and 5 inches, with the 

average being 2 to 3 inches.  A standard for your agency should be developed. Standards should 

address the time relationship to previously applied materials – chemicals, abrasives.   

 

Don’t plow salted areas immediately. Give the salt a chance to do its job.  An average of 45 

minutes is a guideline to keep in mind but it really depends on a variety of factors: material 

used, type of storm, traffic, and especially pavement temperature,  

 

Plow operators need to be alert not just to the storm and road conditions that they are dealing 

with but to the traffic surrounding them.  They should resist the urge to speed, particularly 

when plowing.   Although the vehicle and traffic laws of most states recognize “operational 

necessity” in most of our maintenance operations, operators should observe all traffic 

regulations the same as other motorists.  

 

When plowing, they may need to make specific maneuvers. However, they need to remember 

that they are not exempt from and still need to obey traffic regulations such as stop signs, traffic 

signals and railroad crossings.  Not only can they be cited for violations by the policing 

authority, but will also be held responsible for all actions should an accident occur. 

Plowing Policies and Procedures 

There are certain items you need to pay attention to at the start of 

your route: 

• Circle of safety  

• Full fuel tank 

• Secure all loose items in cab  

• Wear safety belt  

• Know your controls 
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Plowing Policies and Procedures Cont. 

Pre-Trip 

A pre-trip check list may be a good item for operators and can be part of the operator’s report 

as we will discuss under record keeping. 

 
To start: 

• Check plow and plow blade 

• Test radio  communications 

During operations: 

• Keep windows, mirrors, lights clean 

• Check plow and plow blade periodically 

• Wear comfortable clothing 

• Keep energy level up (food & liquids) 

• Take breaks and drink plenty of water to avoid 

dehydration 

• Be aware of stress / fatigue 

 
Note: Proper use of cab climatic control options will 

aid in preventing wiper icing and window fogging. 

Communication 

When it comes to stress and fatigue, every operator should know their own limits.  If you need 

a break, take it. Do you need just a coffee break or do you need an extended rest break?  Every 

individual will differ when it comes to fatigue.  

 

Operators and supervisors need to understand these differences and we need to all work 

together to ensure safe operations. 

Be Aware of Surroundings 

As you are plowing, you should constantly check your rear view 

mirrors. 

 

If a line of traffic starts to build up behind you, you need to 

make a judgment as to whether to pull off and let them pass if 

there is a place to do so. 
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Plowing Policies and Procedures Cont. 

Speed:  

Average speeds: 

• Urban plowing – 15-20 mph 

• Rural plowing – 25-35 mph  

Watch how far and where you are throwing snow to avoid: 

• Damage to other vehicles 

• Damage to adjacent property 

• Blocking sidewalks, etc. 

• Hitting pedestrians 

Resist the urge to speed. When plowing, we need to do an effective job safely.  

 

Not only does speed limit your plowing effectiveness and decrease your safety, but hitting an 

object with the plow could cause substantial property damage and damage to the plow and 

truck.  Plowing speed is determined by conditions, how far the snow should be thrown, plow 

equipment and operator experience. 

 

Be concerned with how far we’re throwing the snow. We need to get it off the road but we 

don’t need it landing on someone’s front porch. 

 

Still considering the speed factor during plowing, consider 

using a lower gear than normal driving.  Newer automatic 

transmissions will adjust to a lower gear that is appropriate 

for plowing.  

 

Remember, the roads are not safe for driving. Slower speeds 

are necessary for plow operations and for safety. 

 

Maintain ample stopping distance. Your plow truck with a load of material will require more 

time and distance to come to a complete stop safely.  

 

Be aware of the larger turning radius needed because of increased length of truck and plow. 
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Plowing Policies and Procedures Cont. 

It doesn’t matter whether you are in the middle of a storm 

or doing cleanup after the storm, or whether it’s day or 

night, use all your lights.  

 

Your lights are not only for you to see, they are for you to be seen! Turn your lights on and help 

minimize the chance of an accident.  

 

Remember, as you push the snow, the snow is pushing back on your vehicle.  

 

The snow exerts forces on your truck in the opposite direction from where you are pushing, and 

you may have to over steer to compensate for these forces. 

 

 

 

 

 

 

 

 

 

Assistance 

Disabled vehicles and accidents! Do you render assistance? If so, what assistance do you 

provide? 

 
Your municipality needs to establish a POLICY regarding assistance, making sure it is reviewed 

and approved by your legal people and your insurance carrier. 

Recommendations: 

• If the person in a disabled vehicle needs help, offer 

to call for whatever is needed. Helping to pull 

someone’s stuck vehicle out of the snow could 

result in damage liability on you and your 

municipality. 

• Your policy may allow giving them some material – 

salt and abrasives to help with traction. 

When plowing, use 
all of your lights! 
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Plowing Policies and Procedures Cont. 

Accidents 

Recommendations for accident policy: 

• For accidents involving your plow trucks: operator should report any accident immediately 

to their supervisor; call for medical assistance as needed; and call for police to investigate 

• For other accidents, call for police and emergency medical assistance as required. Render 

site assistance as to traffic control until police arrive, work with police afterward if needed. 

• If you assist the injured, you should be trained and know what you are doing, using universal 

precautions in order not to endanger your own health. 

• Notify your supervisor of any roadway accidents.  

• You may want to document road conditions for potential 

liability claims. A disposable camera in each plow truck has 

proven valuable in defending future claims. Most cell 

phones have excellent cameras that can be used for 

documentation of a roadway accident. 

 

 

Plowing: Backing 

 

Minimize backing operations when plowing.  

Backing is the number one accident causing 

maneuver for road maintenance crews. 

 

If backing is necessary, as during clean-up 

operations, etc., a good practice is to have  

additional help for traffic control to insure safe 

operations. 

 

Rear-mounted backing cameras are becoming popular on snow plows to help operators avoid 

backing accidents.  

Follow your 
municipality’s 

accident policy! 
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Plowing Techniques Cont. 

Almost everyone has two-lane two-way roads to maintain. Let’s look at common plowing 

practices for these roads. 

Plowing Two-lane Two-way Roads 

Our priority for plowing should be to open the road. 

 

Plow each lane of the two lane road to the right, 

uncovering the center line on the first pass and picking up 

all snow left from the first pass on the return pass. 

 

You can return later to push the snow back further away 

from the road. We’ll deal with this later. 

Plowing Multiple Lane Highways 

The difference here (from 2-lane, 2-way roads) is in which lane of a multi-lane road do you do 

first and in which direction you push the snow. 

 

As seen, it really depends on whether or not there is a median into which the snow can be 

plowed.  With a median, you can plow the right lane first pushing snow to the right. 

 

You then plow the left lane, pushing snow to the left and into the median, and picking up all 

snow left from the prior pass.  

 

If there is no median into which you can push the snow, then you need to alter your technique. 

 

You will need to plow the left lane first pushing snow to the right. 

 

You will then plow the right lane, picking up the snow plowed from the left lane and continue to 

move it to the right.  
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Plowing in Tandem 

If you have the truck and operator resources to do tandem plowing, clearing multiple-lane 

roads is much more efficient and effective, clearing the road and making it safer in less time. 

 

With a median area for pushing the snow, the lead truck can plow the left lane pushing the 

snow to the left into the median.  The second truck follows plowing the right lane, pushing 

snow to the right. 

 

Without the median, the lead truck plows the left lane pushing snow to right.  The second truck 

plows the right lane, picking up the snow plowed by the lead truck and continues to push the 

snow to the right. 

 

 

 

 

 

 

 

If lanes are much wider than the plows, it may take three 

plow trucks in tandem to clear the total roadway.   

 

Use overlapping passes to avoid leaving windrows in the 

traveled portion of roadway.  

 

Do you let the traffic pass?  This is a judgment call, and 

can depend upon storm and road conditions, traffic, and 

safety. 

 

You can differentiate between tandem plowing and ‘close 

echelon’ tandem plowing. In close echelon plowing there 

is not enough space for traffic to pass.  Close echelon 

plowing is generally done in high traffic volume areas and 

regular tandem plowing is generally done in lower traffic 

volume areas. 
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Plowing in Tandem Cont. 

You may have noticed the sketch shows the right-hand truck with a wing increasing the total 

plowing width of the plow train.  Depending on your resources you may have to return to push 

the snow back, off the remaining portion of travel lanes and the shoulder.  

 
That’s brings us to the importance of pushing snow back – either during the storm or as post-

storm cleanup operations. 

Plowing Pushing Back and Benching 

This video is an excerpt from an Iowa DOT video titled ‘Snow Plowing Techniques”.  

 
There are four good reasons for pushing snow back away from the road edge. 

• It gives us room to plow the next snow from the roadway. 

• The wider the road and roadside is cleared, the safer the road will be for motorists. 

• The cleared area also provides space for vehicles to pull off if needed or for errant vehicles. 

• In addition, pushing snow back results in better drainage, protecting the structural integrity 

of the road and eliminating the potential for melting snow to refreeze causing icy 

conditions.  

 
The use of wings can be very effective in plowing operations particularly in pushing snow back 

and benching high piles of roadside snow.  

 
If done in conjunction with plowing the road, the combination of front plow and wing allows 

the operator to plow a full lane width in one pass and, depending on road width, pushes it back 

off the road at the same time.  

Plowing with Wing Plows 

Wing plows demand trucks designed to handle the extra weight and stress.  Wing plows put 

substantial additional stresses on the truck. A load in the dump bed will provide extra ballast in 

resisting the additional forces from winging. 

 
Your speed when winging will depend on the conditions and type of 

operation. If you are winging during routine plowing, speeds will 

probably be about the same as for normal plowing. 

 
Winging operations to push the snow back or in benching may 

require a slower speed. A speed of 5 to 15 mph is usually common in these operations. 
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Plowing with Wing Plows Cont. 

Wing plows are good for pushing snow back off the roadside/shoulder in the same pass when 

plowing the driving lane, or they can be used alone after the storm for cleanup of the roadside. 

 
The addition of a wing plow allows snow removal 

for the full lane width.  

 
If your front plow clears about nine feet in width, 

you could end up leaving a windrow at the edge of 

a wider lane. Subsequent traffic may spread this 

windrow back into the already plowed lane. A 

wing has been proven to significantly improve 

plowing efficiency. 

 
For post-storm cleanup operations, your truck can 

stay on the paved road and the wing will clear the shoulder or roadside area. 

 
Wings may be mounted on the left side for plowing multiple-lane roads with median areas. 

 
You should not plow with the wing extended into 

another travel lane.  

 
Motorists do unexpected things and they may pass 

trucks on the right or left sides without thinking twice. 

They may not be expecting the lane to be blocked by a 

wing plow and may not be able to see the wing in the 

flying snow. 

 

You should also not be placing any windrow of snow into a travel lane as shown in the sketch. 

 
Avoid down winging. The push arms should always 

be level with the wing moldboard. As you saw in the 

video, not only can downwinging cause undue stress 

on the equipment, but can cause damage to the 

roadside and create higher drifting in windy 

conditions. 
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Plowing with Wing Plows Cont. 

When the roadside snow piles become extremely 

high, the wing plow can be used for benching, 

cutting off the top of these large piles. 

 
Benching serves to provide better sight distance 

for the motorist and will give more room if another 

storm hits in the near future. 

Plowing with V-plows 

When the snows get deep or the wind creates 

large drifts, it is time to call out the heavy duty 

V-plow. 

 

 

 

Plowing Specific Areas 

Plowing Intersections 

Clean all snow from the intersection.  Use traffic control measures if needed.  

 
What you do and how you do it will depend on all 

the different conditions you may encounter and the 

type of equipment that is available. 

 
If you need to make various maneuvers as in 

backing, loading, or turning, it may be a good idea 

to make sure you have proper traffic control to 

insure everyone’s safety. 
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Plowing Bridges and Grade Crossings 

Remember, bridge surfaces freeze faster than normal roadway surfaces. So, be aware of 

potential icy conditions, particularly in the fall and early winter. 

 
Never cross a posted bridge if the gross weight of the 

loaded vehicle exceeds the bridge posting.  The pre-

season “Dry Run” is a good time for the operator to 

familiarize himself /herself with potential plowing 

hazards such as open bridge expansion joints, bridge 

weight limits, or narrow parapets. 

 
Be aware of expansion joints on bridge decks.  To avoid 

catching the plow on an expansion joint, angle the plow 

to the right to avoid falling into a joint, causing an 

accident or damage to the plow and bridge.   

 
On newer bridges, the bridge decks are typically 

designed without expansion joints. This is safer for 

plowing operations and it eliminates a location for 

deicing chemicals to seep below the deck and cause 

corrosion to bridge components underneath. 

 
Bridges with open barriers and no facility below can be plowed in a normal fashion throwing 

snow to the right and off the bridge.  If a waterway is below, plowing snow and ice that has 

been chemically treated should be avoided, if possible, as a best management practice. 

 

Relatively short bridges with high closed barriers or with facilities, such as a road or railroad, 

below demands a different strategy. For these bridges, your plow should be straight, or all but 

straight, to carry the majority of the snow off the bridge.  

 
Your speed needs to be slow enough so as not to 

throw any snow over the bridge onto the facility 

below. 

 
Long bridges or bridges with a long run of guiderail 

at the end of the structure will probably require 

supplemental snow removal operations. 
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Plowing Grade Crossings 

At railroad crossings, the rule is ‘raise your plow’ enough 

to avoid hitting the rails and turn your spreader off’. 

 
Accumulation of snow, salt and/or abrasives could pack 

down along the rails and cause a train derailment. 

 
Careful plowing is necessary to clear the road crossing 

while avoiding problems. 

Plowing Cul-de-Sacs 

Plowing cul-de-sacs can be a challenging task. There are different ways to tackle this job and it 

may depend on the type of cul-de-sac you are plowing.  

 
Whatever method you use to plow a normal cul-de-sac, you 

do not want to leave any snow in the center.  Snow 

remaining in the center could melt and run down toward 

the outer edges, refreezing and causing unsafe conditions. 

 

The only time you can push the snow to the center is with a 

donut type cul-de-sac with proper drainage for the melting 

snow. 

 
When plowing a cul-de-sac, make the first pass down the center cutting the cul-de-sac in two.  

Next make short repeated passes to the right clearing snow from the pavement.  Avoid placing 

this snow in driveways. When the first half is complete, back up and face outside of the cul-de-

sac.  Repeat the short passes to the right until all snow is pushed to the outside of the circle.  

Finish the job by making one pass around the outside pushing snow an equal distance toward 

the outside. 

 
When plowing a donut cul-de-sac, make the first pass going counterclockwise pushing snow to 

the middle. This avoids placing excess snow in the driveways.  Plow counterclockwise around 

the outside perimeter to push snow outward and increase the plowed surface.  In a donut cul-

de-sac, there should be drainage in the center to carry off the snow melt without freezing on 

the driving surface. Otherwise, snow may have to be removed via loader and trucked away. 

Remember that plowing clockwise should only be done in residential streets where there is no 

traffic to contend with. 
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Plowing Cul-de-Sacs Cont. 

If snow has to be loaded and removed from the cul-de-sac, care should be taken not to 

stockpile snow on impervious surfaces that drain directly into stormwater systems that 

discharge directly, untreated, into a freshwater body of water. A best management practice 

would be to pile the snow in large open spaces where gradual melting of snow can allow water 

to infiltrate into the soil naturally.   

 
 

Two items regarding cul-de-sacs that can increase efficiency of operations: 

1. Obtain a snow disposal easement. This is usually an area of 20 to 30 feet in width with a 

property line at the center. This is the area into which all the snow from the cul-de-sac can 

be pushed. Future developments that include cul-de-sacs can be required to have a snow 

disposal area. 

2. The radius of the curb or edge of paving from the street into the circular cul-de-sac should be 

great enough to provide for continuous plowing. Future developments can be required to 

have such a radius.  

Plowing Roundabouts 
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Special Concerns 

There are always those areas of special concern: 

• Good drainage is essential; the melting snow has to 

have a place to go.  

• Inlets and catch basins have to be cleared of any 

ice and snow; you don’t need water laying on the 

road to refreeze. 

• Curbs, sidewalks, parking meters, parked cars - 

where do you put the snow?  

 
In situations as shown in the caption, plow slowly to roll the snow to the edge of the sidewalk 

walk rather than against the buildings and doorways. 

 
You can’t please everyone! The best way is to adopt 

a policy, let the public know what it is, and be 

consistent in following it.  

 
The recommended policy is to clear snow back to the 

face of curb or gutter line. The gutter is your drainage 

ditch and good drainage is essential. That means you 

will be plowing the snow onto the sidewalk. Plow 

slows enough to just roll the snow onto the sidewalk. 

 
Parked cars are always a problem. Again, a policy and consistency in enforcement will help. 

 
Snow Emergency Routes can be adopted and permanent signs installed. Or temporary signs can 

be posted to keep vehicles off the street until snow is removed. 

 
Large storms with large accumulations or multiple storms that come one after the other may 

necessitate pick up, loading, hauling and proper disposal operations. If snow has to be loaded 

and removed, care should be taken not to stockpile snow on impervious surfaces that drain 

directly into stormwater systems that discharge directly, untreated, into a freshwater body of 

water. A Best Management Practice would be to pile the snow in large open spaces where 

gradual melting of snow can allow water to infiltrate into the soil naturally.   
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Special Concerns Cont. 

How do you deal with mailboxes? 

Mailboxes are typically placed within the limits of legal right-of-way due to post office 

placement requirements. Since they are normally not installed via the permit process, they are 

considered encroachments and remain at the risk of the property owner.  Mailboxes can be 

checked prior to winter and residents notified of loose or rotted posts.  Posts should be strong 

enough to withstand the force of plowed snow. Mailboxes knocked over by snow flying off the 

plow should not be the responsibility of the local government.  However, operators should 

exercise care and use slower speeds when plowing in areas where mailboxes are present to 

avoid damage if possible. 

Salt and Snow Management Resources 

There are three excellent resources for Salt and Snow Management that are available on-line.   

1. PennDOT: Maintenance Manual, Publication 23, Chapter 4 Winter Services 

2. Salt Institute: Snowfighters Handbook (Safe and Sustainable Snowfighting) 

3. Salt Institute: Salt Storage Handbook (Safe and Sustainable Salt Storage) 

 
The information in these three publications is kept up to date and it addresses best practices 

and provides a source of consolidated information based upon research including actual field 

studies.  
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FOR MORE ASSISTANCE... 
Call: 1-800-FOR-LTAP 

Write: LTAP – Local Technical Assistance Program 

  Pennsylvania Department of Transportation 

  Bureau of Planning and Research 

  400 North Street, 6th Floor 

  Harrisburg, PA  17120 

E-mail: LTAP@state.pa.us 

Web Site:  www.ltap.state.pa.us 
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