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Preface

This workbook is intended for the use of local highway officials in the State of New York who
have responsibility for snow and ice control operations. It was developed for use in conjunction
with a series of one day workshops sponsored jointly by the Cornell University Local Roads
Program, the New York State Department of Transportation (NYSDOT), and the Federal
Highway Administration (FHWA).

The principal author of this manual and instructor for the accompanying training course
is Duane (Dewey) E. Amsler, Sr. He is a licensed Professional Engineer with extensive
experience in snow and ice control procedures, products, management, operations,
research and technology.

Dewey has nearly 50 years of experience in highway operations and maintenance. Before
retiring from the NYSDOT in 1996 he worked in the equipment operations area through
to senior level management. He is internationally recognized as an expert in snow and ice
control operations and technology, claims and litigation support, and operational research.
Currently, Dewey manages his own consulting company, AFM Engineering Services in
Slingerlands, New York.
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1 - Policy and Planning

The backbone of any effective snow and ice control program is a thoughtfully—crafted written
plan and policy. The people served by all levels of government and private industry, as well as
the policy—making institutions themselves benefit significantly from written policies that are
reasonable and followed. The primary benefits of reasonable written plans and policies are:

Managers and supervisors are forced to plan ahead, thus avoiding chaos.
Exposure to snow and ice related tort liability is minimized.

Maintenance workers and the governmental entity have a clear vision of the
expectations and procedures of the agency.

The public has a clearer understanding of snow and ice control operations resulting in
complaint reduction.

A higher level of service is possible as a result of the planning process
The document can serve as a vehicle for continuous improvement

The plan should be approved by the appropriate legislative body.

1.1 CREATING A LOCAL PLAN AND POLICY

The best way to create local policy is to use a participative process. Road users, police, fire,
medical, businesses, elected officials, emergency management, media, local citizens, and a
broad representation from within the agency should be part of the process. At a minimum,
plans should include:

Level of service to be provided

Treatment sequence and timing

Stuck and disabled private vehicle policy
Sidewalk and alley policy

Parking during storm and clean—up operations
Snow removal policy (hauling)

Materials storage and use policy

Complaint response and follow—up system
Emergency response during unusually severe weather situations
Property and mailbox damage
Commercial/business/agency snow plowing
Snow storage and snow disposal

Contingency response plan(s)

A more comprehensive list of topics to consider appears as Appendix 1, page 57.
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1.2 LEVEL OF SERVICE

The most important policy issue in terms of providing snow and ice control treatment is level of
service. Here the policy makers have to balance cost, environmental impacts, the safety of the
users of the facilities, and the safety of the people performing snow and ice control operations.

Level of service may be defined in a number of ways. The most common is to define the level of
effort, sequence or priority of treatment, and type of treatment at various locations for particular
storm types. Another common method is to define level of service in terms of results. This
usually takes the form of particular surface conditions (measured coefficients of friction, bare,
passable, snow covered, maximum snow accumulation, wheel track bare, plowed, sanded, etc.)
at specified times during and after the storms. This method is becoming more popular. However,
it does not allow for the impact of severe weather conditions and appropriate disclaimers should
be used A good “textbook” definition of Level of service is: observed or desired pavement
conditions at various points in time, during and after winter weather events.

1.3 RECORD KEEPING

Creating and maintaining adequate records relative to snow and ice control benefits the agency in
many ways. Advantages include:

e Valuable defense proof in the event of litigation and complaints

e Data for budget and resource requests

= An accountability tool for supervisors and managers

= Data to measure the efficiency and effectiveness of operations

= Data to support continuous improvement efforts

The following is a list of basic snow and ice control reports and their minimum content:
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Equipment Operators Report
e Commercial Driver’s License (CDL) pre—operational inspection checklist and an
inspection checklist for plows, spreaders, tanks, etc. (see Appendix 2 on Page 65)

Identification of equipment and other problems experienced during operation-
= Date, start and end time of each treatment cycle

= Route(s) covered during each treatment cycle

= Type of treatment(s) provided including the amount of various materials used
= Comments and relevant observations

Supervisor/Superintendent Report
e Storm and operations start and end date and time

e Storm characteristics
= Road conditions at various points in time during and after the storm

e Problems including down equipment, insufficient personnel, insufficient materials,
contractor problems, significant incidents relating to the highway system, etc.

e Actions taken to address problems

See Appendix 3 on page 67 for sample operators and supervisors reports

Cost Reports
e Personnel

= Equipment

e Materials

Post-Storm Reviews
= Continuous improvement should be a goal of all highway agencies. A useful
tool for snow and ice operations is post-storm reviews. If these are routinely
conducted and the information is recorded and put into practice, increased
efficiency and effectiveness will result. A sample procedure is from lowa DOT
found in Appendix 17 on page 107.

1.4 WORKING WITH LEGISLATIVE BOARDS

An effective working relationship with legislative boards is essential. While it is easy to get
bogged down in personality and political considerations, the highway manager has to try to be
professional in all dealings with the Board and its members. The agency plan and policy should
be developed in concert with the Board and others. Good cost and performance data can help
the Board see the impact of budget allocations on level of service, the overall cost of operations,
efficiency and effectiveness. The highway manager should make it a point to educate the Board
on snow and ice control issues including strategies and tactics, ice control chemicals, and
equipment. Board members should be invited to observe and participate in snow and ice control
operations. This usually leads to better understanding and appreciation.
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1.5 LEGAL ISSUES ASSOCIATED WITH MUNICIPAL SNOW AND ICE CONTROL
OPERATIONS IN NEW YORK STATE

This section contains basic information. Detailed information can be found in the Cornell Local
Roads Program manual, Powers and Duties of Local Highway Officials.

1.5.1 Vehicle & Traffic Law (Section 1103)

In general, maintenance forces, while engaged in highway snow and ice control operations, are
exempt from the rules of the road provisions of the vehicle and traffic law except those relating
to drugs and alcohol. However, if vehicle and traffic law is not being complied with, it must be
done “with due regard for the safety of all persons.”

A good rule in this area is to limit non—compliant activities to those that are absolutely
operationally necessary. Two actions that fall into this category are slightly crossing the center
line into the opposing traffic lane in order to completely plow the road and backing on a
highway in order to properly clear intersections. In both of these situations, the operator must
be absolutely certain that it is safe to perform those operations. In the event of an accident that
occurred while operating out of compliance with the rules of the road provision of vehicle and
traffic law, there could be civil liability for the municipality.

Another common issue is that of vehicle weight. During snow and ice control operations the
vehicle and traffic law allows increased wheel and axle loadings for municipally owned (not
privately owned) snow and ice trucks. The increased maximum allowable loadings are:

32,000 pounds for an individual axle

42,000 pounds for two consecutive axles

52,000 pounds total gross weight for two—axle trucks

58,000 pounds total gross weight for three—axle trucks

Please note that if these heavier weights are to be used on the Interstate System, a permit must be
obtained. It is a good idea to secure a blanket permit for operating on all state highways.

See Appendix 16 on page 106 for an excerpt from Section 385 from the motor vehicle law.

Another issue that comes up often is the 10 hours maximum time of operation in the Federal
CDL Law. As municipal snowplow and related equipment operators are not engaged in
“Interstate Commerce,” this portion of the law does not apply during snow and ice control
operations. However, as a matter of common sense, overly fatigued people should not be
operating equipment. Some agencies limit operational hours. For example, the New York
State Department of Transportation (NYSDOT) requires 8 hours off after 16 continuous
hours of operational duty.

1.5.2 Public Officers Law (Section 18)

In order for indemnification and other provisions of Section 18 of the Public Officers Law to
be applicable to municipal elected/appointed officials and employees, the local legislative body
must have adopted an appropriate local law, by—law, resolution, rule or regulation. Under this
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1 - Policy and Planning

law the municipality accepts responsibility for defending officials and employees against work—
related legal actions.

In order to be eligible for this protection the person must:

e Not have broken a law

= Have been acting within the scope of his or her official duties

If the municipality does not buy into the Public Officers Law, employees/officials may be
responsible for their legal defense costs. Municipalities may purchase public officers liability
insurance under the provisions of this law. However, the portion of any award in excess of the
policy limits will have to be paid by the municipality.

1.5.3 Tort Liability

Atort is a civil wrong for which -
a court will award monetary
compensation for damage (property,
personal injury or death). Liability
is legal responsibility for a tort.
Municipalities are often sued for
damage resulting from accidents
involving snow and ice conditions - ;
on highways and other facilities. :'__'_.. e

There are a number of things a %

municipality can do to minimize % \:t
r B

snow and ice tort liability:

Have a written, reasonable level of service plan and policy that is consistent with
available resources.

o Define what is to be done, where, when and under what conditions.

o Define exceptions in terms of extraordinary weather and road conditions, lack of
resources, etc.

o See the list of suggested plan and policy topics in Appendix 1, page 57.
= Write a policy that you can keep.
= Adhere to policy.

e Document in writing any deviation from policy, the reason(s), and actions taken to
correct the problem(s).

e Document all snow and ice control operations in writing — what was done, where,
when, etc.

= Have a complaint/dangerous condition notification system that includes an action
procedure and customer follow—up.

* Be aware of recurring problem areas. Include how and when they are to be treated in
your written plan.

Cornell Local Roads Program 5
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= All agency people should be provided with training on snow and ice control policy,
and practice that policy to the extent possible. See Appendix 4 on page 72 for
training information. See Appendix 11 on page 85 for more detail on risk management

A municipality must show that it has a reasonable plan for handling snow and ice conditions, and
that it has attempted to follow the plan given the resources at hand and weather conditions faced.

1.5.4 State Insurance Law (Section 2335)

The State Insurance Law provides protection to municipal and commercial drivers from having
their personal automobile insurance premiums impacted by accidents/incidents that occur while
driving their employer’s vehicles.

1.5.5 State Highway Law (Article 8, Section 214)

The provisions of this law prohibit people from placing ANY material on any highway, including
snow and ice from their driveways and sidewalks. The law also allows agencies to regulate
mailbox structures and other items that may be considered to be an obstacle.

1.6 INTER-MUNICIPALITY COOPERATION

Cooperation among municipalities is vital in today’s world of reduced budgets. Sharing
resources, services and equipment is very cost effective. An important consideration is to
have these agreements in writing, and properly executed. If possible, the goods and services
exchanged should not involve the exchange of money. A sample inter-municipal agreement
appears in Appendix 18 on page 110.

1.7 CUSTOMER COMMUNICATION

It is vitally important that we keep our customers informed of our policies and procedures. There
are many ways we can accomplish this:

e Web-based postings

e Mailings

e Media

e Qutreach to groups

e GPS/GIS real time progress of operations

e Complaint and follow-up systems and procedures

A sample web posting is found in Appendix 19 on page 112.
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2 - Snow and Ice Control Materials

There are a wide variety of materials used for snow and ice control. They are generally separated
into two categories, chemicals and abrasives. There are only a few chemicals that are in general
use for snow and ice control. These include:

e Sodium chloride (rock salt) — most widely used chemical for snow and ice control
= Calcium chloride

= Magnesium chloride

= Potassium chloride

= Potassium acetate

e Urea

= Calcium magnesium acetate

= A variety of proprietary products that are usually by—products of organic refining
operations that. when mixed with chloride chemicals, are called “carbohydrate
enhanced” chemicals.

2.1 ABRASIVES (TEMPORARY FRICTION IMPROVEMENT)

Abrasives have always played a significant role in snow and ice control. Even with newer
technologies, strategies and understanding, abrasives will continue to have a place in effective
snow and ice control programs. That role is very narrow and very clear. They are typically
used when it is too cold for chemicals to work, on low—volume and unpaved roads that have

a low level of service, and, in areas where significant friction is always required to maintain
traffic flow (steep hills, etc.).

There are a number of materials that are satisfactory for ice control abrasives. These include:

e Natural sand

* Finely crushed rock or gravel
= Bottom ash

e Slag

e Ore tailings

= Cinders

Quality considerations include hardness, particle shape, grain size distribution and limiting
amounts of otherwise hazardous materials. A sample specification for ice control abrasives
appears as Appendix 12, page 87.

In order to maximize their effect, abrasives must stick to the ice surface. If they do not stick,
they will be quickly displaced by traffic and wind, and effectiveness is lost. Methods of getting
abrasives to stick include:

Cornell Local Roads Program 7
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= Mixing them with an ice control chemical in the stockpile
= Wetting the abrasives with an ice control chemical or warm water as they are distributed
e Heating the abrasives prior to distribution

Abrasives are usually acquired from in—house pits or commercial aggregate producers. If
commercial sources are used, competitive bidding or quotations should be used. If in—house pits
are used, the total cost of acquisition should be determined. NYSDOT approved “concrete sand”
is an excellent abrasive material.

Storage of abrasives at the maintenance facility requires some attention. A small amount of salt or
other ice control chemical is usually added to abrasives to keep the stockpile and truck load workable.
Procedures should be in place to keep the ice control chemical from getting into the environment
around and below the stockpile. Protective measures include keeping the stockpile under structural or
temporary cover, containment ponds or tanks for run-off, and, mix and go procedures where the ice
control chemical is added to untreated abrasives at the time of truck loading (in a suitable area).

2.2 |ICE CONTROL CHEMICAL TERMS

Concentration
The percent (by weight) of the ice control chemical in the liquid or solid product.

Dilution
Reducing solution concentration by adding water.

Endothermic
Becomes colder when going into solution.

Eutectic concentration
The solution concentration that produces the eutectic temperature.

Eutectic temperature
The lowest temperature a concentrated (near saturated) solution begins to freeze or the lowest
temperature it will melt ice.

Exothermic
Becomes warmer when going into solution.

Form
The physical state of the chemical — usually solid or liquid.

Gradation
A characterization of the distribution of particle sizes for solid chemicals and abrasives, i.e., fine,
coarse, percent passing various sieve sizes, etc.

Hygroscopic
Having the ability to draw water vapor from the air.

Solution
A liquid containing chemicals and water.
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2 - Snow and Ice Control Materials

2.3 HOW CHEMICALS WORK

All ice control chemicals work the same way. They depress the freezing point of water and melt
ice. There are some differences among the chemicals in terms of working temperatures, ice
melting rate, corrosion potential, concrete damage potential and environmental damage. Table 1,
page 10, gives a snapshot of these properties for common ice control chemicals.

Understanding how ice control chemicals work can be put in terms of dilution of solution. Up to limits
unique for each chemical, as solution concentration increases, the freezing point decreases. The object
of the ice control program then becomes to provide enough chemical to keep the solution sufficiently
concentrated to prevent freezing or melt ice for the pavement surface temperature, weather conditions
and operational conditions of the moment and , the trend in those conditions.

The solution characteristics of chemicals are easily determined from graphical representations
called phase diagrams. The phase diagram for some ice control chemicals appears as Figure 1.

Figure 1: Phase Diagram for Ice Control Chemicals

Phase Diagrams - Chlorides
40

Sodium

20 -

Magnesium

Temperature (F)

40 - Calcium

-60 -

-80 . , .
0 10 20 30 40

% Chloride (by weight)
Values plotted are not precise and are shown for illustrative purposes.

Source: Manual of Practice for an Effective Anti—icing Program,
Federal Highway Administration (FHWA)
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2 - Snow and Ice Control Materials

The vertical scale represents solution (pavement) temperature and the horizontal scale
represents the solution concentration by weight. Any point on the curves represents the
solution concentration and the corresponding temperature it will begin to 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. The low point on each
curve is called the eutectic temperature. This is the lowest temperature and maximum
concentration that will not freeze or solidify. As the solution concentration increases beyond
that point, the solidification temperature of the solution will actually increase. When using
liquid chemicals at higher than the eutectic concentration, problems in the distribution
system can occur. 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).

Understanding how chemicals work can then be applied to application rate and frequency.

In general, chemicals with lower eutectic temperatures can be used at lower temperatures.
Application rates and treatment frequency for equivalent results will vary among the ice
control chemicals. These are best developed locally, over time, using routine documentation of
treatment, weather, road conditions and results.

2.4 SOLID CHEMICALS

Solid chemicals are the form most often used in ice control. Sodium chloride, or rock salt, in the
solid form is the most used ice control chemical in the world.

2.4.1 Advantages of Solid Chemicals
Following are the advantages of using solid chemicals:

= They are generally less costly as they are mostly chemical (no free water)

= They are generally easier to handle and store. However, hygroscopic (draws moisture
from the air) chemicals like calcium chloride and magnesium chloride need to be
purchased in impermeable bags and be covered during stockpile storage

= Solid chemicals dilute less rapidly than liquid chemicals as they are mostly chemical

= There are some abrasive or friction—enhancing qualities associated with the larger
particles of rock salt. Other chemicals depending on physical properties and gradation
may not provide significant increases in friction

2.4.2 Disadvantages of Solid Chemicals
Following are the disadvantages of using solid chemicals:

e They need moisture to go into solutions and are generally not suitable for pre—treating

= The solution process takes time. This generally results in slower melting action,
particularly in colder weather
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Snow & Ice Control
2.5 LIQUID CHEMICALS

Liquid chemicals are becoming increasingly popular as an ice control treatment. Liquid ice
control chemicals are generally a solution of solid ice control chemicals with water being

the predominant component. They support high levels of service and anti-icing and deicing
strategies. They are particularly well suited to pre-treating for anticipated frost/icing/black ice
situations. Here, the water evaporates and the residual dry chemical is relatively immune to
dispersal by traffic. Liquid chemicals are also used to pre-treat roadways prior to a general snow
or ice event. This is an effective way to initiate the anti-icing strategy.

Since liquid ice control chemicals are mostly water, they are already fairly well diluted. They
are not well suited to deicing operations as they have little ability to penetrate thick snow ice.
They may be used for deicing if the treatment is immediately followed by an application of solid
chemicals or the process is reversed. This is a variation of pre-wetting.

Liquid chemicals are probably not a good choice at pavement temperatures below about
20°F. Here, the limited ice melting ability of most chemicals would make application rates
excessive and potentially cause refreeze if the pavement was not dried by traffic or other
atmospheric mechanisms.

Liquid chemicals, as a within-winter weather event treatment, should be limited to lower
moisture content events, pavement temperatures above 20°F, and cycle times less than about 1%
hours. This will minimize the risk of ice/pavement bond formation. It is not advisable, however,
to use liquid chemical during moderate or heavy snow, sleet, and freezing rain events.

At pavement temperatures higher than about 28°F, liquid chemicals are a very effective
treatment for thin ice in the absence of precipitation. The ice melting process in this situation is
almost immediate.

Liquid chemicals serve a number of functions in snow and ice control operations. They are
used to pre-wet solid ice control chemicals, abrasives, and abrasive/solid chemical mixtures to
make those applications more effective. Liquid chemicals are used to pre-treat and treat “colder
highway spots” for frost, black ice, and localized icing. They are used as a pretreatment for
general storms to facilitate higher levels of service in the initial storm phase and to “buy time”
until treatments with solid chemicals can be made. They may be used also as a treatment within
certain low moisture content winter weather events. Liquid chemicals should generally not

be used for freezing rain and sleet events and as a treatment when pavement temperatures are
expected to fall below about 20°F during the period of treatment effectiveness.

Pre-treating for, and Treating Frost, Black Ice, and Icing with Liquid Chemicals

This is arguably the best use of liquid ice control chemicals. A 23-percent solution of liquid
sodium chloride applied at 40 to 60 gal/L-M (or equivalent effective amount of other chemical)
has proven to provide protection from these conditions that are non-precipitation events.

In the absence of precipitation, these treatments are effective for at least 3 days and possibly up
to 5 days depending on traffic volume. If the liquid treatment is allowed to dry before the event,
it will be slightly more effective.
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2 - Snow and Ice Control Materials

Treating frost/black ice/icing that has already occurred with liquid chemicals is an excellent
tactic. Using application rates for sodium chloride,for a low adjusted dilution potential and
bonded condition, will provide almost immediate results (Table 1).

Pre-treating for, and Treating General Snow and Ice Events With Liquid Chemicals
Pre-treating roads prior to a winter weather event is a very effective tactic. However, if rain is
expected to occur between the time of application and the main event, liquid chemicals should
not be applied. Pre-treatment will lessen the risk of ice/pavement bond formation, allow some
treatment delay in treating the road with solid chemicals during the storm, and generally result in
less overall chemical usage and a higher level of service.

The use of liquid chemicals during general snow and ice events requires more caution and
information in order to achieve satisfactory results. Liquid chemicals are more sensitive to
pavement temperature, dilution, ice/pavement bond than solid chemicals.

2.5.1 Advantages of Liquid Chemicals
Following are the advantages of using liquid chemicals:

e Asthey are already in solution, their action is nearly instant.

= Versatility — they can be used directly on paved surfaces, or they can be used to treat
solid chemicals prior to application in order to speed melting action.

2.5.2 Disadvantages of Liquid Chemicals
Following are the disadvantages of using liquid chemicals:

= As they are mostly water, transportation charges per unit of chemical can be high.

= They are not suitable for treating thick ice or snow pack. Doing so will create a very
slippery condition, and they may run off the sloping ice surface.

= As a pavement treatment, they are usually limited to higher pavement temperature
ranges (above -6°C or 22°F).

2.6 COMBINATIONS OF SOLID AND LIQUID CHEMICALS

Combinations of ice control chemicals are becoming very popular. Combinations of
liquid and dry chemicals (pre-wetting) work fast and stick to the surface better than dry
chemicals. This can result in increased effectiveness and reduced cost. Small amounts of
corrosion inhibiting chemicals are being added to liquid and dry chemicals in order to
reduce their corrosiveness.

Blending combinations liquid chloride chemicals with liquid organic or carbohydrate chemicals
is gaining in popularity. These combinations are being used to extend the working range of solid
chemicals (pre-wetting) and prevent ice/pavement bond. They are also becoming popular as a
direct liquid application to the pavement
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Snow & Ice Control
2.7 STORAGE AND HANDLING OF ICE CONTROL CHEMICALS

Care should be exercised when storing and handling all ice control chemicals. The
manufacturer’s Material Safety Data Sheet (MSDS) should be posted wherever chemicals are
stored and handled. Training on the safe handling of the material should also be provided. In
addition to personnel protection, controls should be in place to minimize waste and escape into
the environment. Salt should be set on an impermeable pad to avoid soil and well contamination.

Liquid chemical should be stored in tanks with secondary spill protection. Some liquid chemicals
require periodic agitation pr mixing. Others require additives to keep them clear. Check with the
chemical supplier for that type of information.
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3 - Snow and Ice Control Equipment

3.1 TRUCKS AND PLOWS

The most common pieces of snow and ice control
equipment are trucks and plows. They should be
chosen to meet the local need in terms of snowfall
frequency, facility structure, and roadway geometry.
Oversized equipment may not be cost effective
unless snow and ice control is incidental to its
primary function. It may also be difficult to use

in small areas and damaging to unstable areas.
Undersized equipment is not cost effective and may
not stand up to the rigors of plowing operations. In
the real world some compromises have to be made
in this area. In any event, plow trucks should have
heavy duty components to withstand the weight and
impacts associated with using plows and carrying
heavy and undistributed loads.

Snow and ice trucks are acquired through purchase, leasing or rental (with or without
operator). The choice is largely dependent on frequency of use, other program needs for the
equipment, and fiscal resources. Whatever the acquisition method, a vigorous maintenance
program will provide higher availability and up—time. Comprehensive pre and post—
operation inspections by operators and others can identify problems that are easily corrected
early on. Failing to detect and correct these small problems often leads to major repairs and
downtime later.

3.1.1 Vehicle-Mounted Plows

Snowplows are most often mounted on a wide variety of truck types. Other vehicles including motor
graders, front-end loaders, ATV’s, train engines and various tracked vehicles are often equipped with plows.
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Snow & Ice Control

3.1.1.1 Front or “Nose” Plows

There are a variety of plow types that are mounted on the front of vehicles. The geometric
characteristics of the plow dictate how well it will perform in various snow types, snow depths,
operating speeds, wind conditions and directions of removal. Plow geometry should be chosen
on the basis of the primary function of the plow. No single geometry will perform all plow
functions well.

e One-Way Plows
One—way plows are designed to cast snow in one direction. They usually have significant
curl and barreling that contain and discharge snow well at higher plowing speeds.

= Two-Way or Reversible Plows
These plows are designed to cast snow right, left or straight ahead. They are adjusted
either manually or hydraulically to the desired angle. These plows typically do not have
much curl or barreling and they are near vertical in attitude. As a result, they allow a fair
amount of snow to escape over the top of the plow during higher plowing speeds.

There are hybrid reversible plows in the marketplace that contain some curl and
barreling on both ends. They do a better job of snow containment.

e Variable Geometry Plows
Plows made of polymer materials and having the ability to adjust curl and barrel on
both ends are available. They can be adjusted to perform most plowing tasks well.

e “V” Plows
“V” shaped plows have been around for many years. They are designed to deal with
deep snow and drifts. Their “V” shape casts snow in both directions simultaneously.
They have limited value in routine highway and facility plowing operations. They are
most often used on rail engines and in rural narrow road applications.

* Wing Plows
Wing plows are mounted on equipment to increase plowing width and provide
benching and shelving capability. They are mounted on either or both sides anywhere
from front to rear axle and typically stow close to the vehicle. The extra plowing
width usually makes them very cost effective when doing production plowing of
streets and highways.

e Under-body or “Belly” Plows
These plows are mounted under the vehicle, most often between the axles. They
usually have provision for changing down—pressure, horizontal angle, vertical angle,
left-right movement and vertical stowage. The down—pressure feature is particularly
useful when removing pack and ice. They are sometimes equipped with a rubber
blade to “squeegee” the surface in conjunction with conventional front steel plows.

3.1.2 Blades or Cutting Edges

Plow blades are usually made of steel. Other materials are sometimes used to satisfy site—specific
applications. Steel blades tend to wear quickly in the high—production environment. It is not
unusual to have to change or reverse steel cutting blades every several hours. Steel blades with
Tungsten carbide or ceramic inserts wear much slower and may have to be changed only once
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3 - Snow and Ice Control Equipment

per season in a high—use environment. Mounting a regular steel cover blade in front of the
Tungsten carbide blade can extend the life of these blades.

Rubber and polymer blades are used to “squeegee” the road and provide a “cushion” for frequent
obstructions (covers for water, sewer, storm sewer, 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.

There is a variety of proprietary blades in the marketplace. They offer better wear and pavement
clearing characteristics.

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.

3.1.3 Plow Shoes, Caster Wheels and Tripping Mechanisms

Plow shoes or caster wheels are used to increase blade life and minimize the possibility of a
blade from dropping into surface depressions. Unless these depressions are a real issue, there is
little benefit to casters and shoes. Obstructions and depressions are most often accommodated by
a tripping mechanism on the plow. There are several types:

e Only the blade or cutting edge “trips”

e The whole plow “trips”

e The whole plow “slides” up on to the plow frame which is supported by shoes

Of those, the blade or cutting edge “trip” seems to be preferred.

3.2 SPECIAL PURPOSE EQUIPMENT

There are a number of special purpose pieces of equipment associated with snow and ice control
operations. These include snow blowers, large loaders, ice/snow melters, large trucks for hauling
snow, sidewalk plows, brooms and others. The acquisition method depends on frequency of use
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and available fiscal resources. If there is significant “other” use or there is not an opportunity

to rent or lease, ownership may be the only option. If there is only limited—use potential and/or
there is a favorable rental market, rental or leasing may be more cost effective. Another method
gaining popularity is partnering, or sharing. In this scenario, different agencies purchase different
equipment and equitably share it with their partners, such as an adjoining municipality.

3.3 EQUIPMENT AND STAFFING

The amount of available equipment and people necessary to provide satisfactory snow and ice
control measures depends on:

= Level of service (local policy)

* Production rate of the equipment

e The characteristics of the road system

e Typical weather patterns

= Emergency and contingency considerations

e Other uses of the equipment

The level of service the agency chooses to provide is the most important consideration
in determining the appropriate equipment and staffing levels (owned, leased, rental or in
partnership). Higher levels of service require more equipment for equivalent weather conditions.

The production rate of the equipment is important. Factors include highway geometry/
grades, backing maneuvers, the frequency of traffic signals, traffic volume, routing and
deadheading, equipment size/capacity, maintenance facility locations and operator skill level
all need to be considered.

Typical weather patterns are important in determining equipment and staffing needs. Areas

with little winter weather probably can get by with lower levels of service and less equipment,
however, there should be contingency plans in place to deal with the occasional severe condition.
Some municipalities, with infrequent storm histories, have contracts in place which call upon
private contractors to supplement public forces if an event surpasses certain thresholds.

Emergency response capability considerations influence equipment and staffing levels.
Locations that routinely experience severe weather (winter and other times) may want to have
the capability of providing a timely response. That will necessarily require more resources
(owned, rental, leased or contracted).

3.4 MATERIALS SPREADING EQUIPMENT

Materials spreading equipment is most efficient and effective when associated with plow trucks.
Independent plowing and spreading operations require almost impossible coordination. By
spreading chemicals on freshly plowed surfaces, the chemicals will dilute less and last longer.
Most chemicals need time to work. Uncoordinated plowing that removes chemicals from the
surface too soon is wasteful.
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3 - Snow and Ice Control Equipment
There are a variety of solid material spreader types that work well. These include:

e V-box (slide—in or frame mount)

* Tailgate

e Forward or side dumping bodies with conveyors or augers
e Zero—velocity systems

e “Live Bottom” systems where the conveyor is built into the dump body and plated
over for hauling and other work.

Liquid chemicals may be distributed directly on the road, parking lot or walkway surface from

a variety of tank/spray systems that may be mounted on trucks, trailers and other vehicles.
Liquid chemicals may also be added to solid chemicals during the truck loading process or as the
material leaves the truck hopper/body (pre—wetting).

When performing direct liquid application on pavements and other surfaces with liquid
chemicals, other than salt brine, “pencil” or “streamer” nozzles are generally preferred. Holes
drilled in distribution pipes are also another method of getting a “strip” pattern on the surface.
Strip spacing is generally in the 8-10 inch range. This technique reduces the potential for
pavement slipperiness associated with some liquid chemicals. Salt brine may be applied by
almost any method,

3.4.1 Calibration

Whatever material distribution system is used, it must be calibrated. This will ensure that

the proper amount of material is being applied. Over—application is wasteful and under—
application will not achieve the desired results. Trials run using experienced operators showed
application “error rates” of 40 percent or more without proper calibration. Also, ground speed
control equipment, when properly calibrated, typically pays for itself within three years in
areas subject to light to moderate snow and ice conditions. Appendix 13, page 95, shows

the calibration procedure for solid chemicals found on the Salt Institute’s web site. This is
applicable to most truck—mounted material spreaders. A back—up or manual calibration for
automatic control systems is always a good idea.

Calibration procedures for liquid spreaders are similar except that the liquid is captured

in a container and the time of discharge is recorded. This will yield a rate of discharge
(volume or weight) that can be related to vehicle speed and area of coverage for calculating
application rate.

For smaller and hand operated solid—chemical spreaders, a band of material can be run across a
plastic tarp. The area of that band on the tarp is measured and the amount of material on the tarp
is weighed. The weight of material on the tarp divided by the area of material on the tarp is the
application rate for those set of spreader conditions.

As speed, discharge width, gate opening, type of material, and the speed of the discharge driving
system change, the application rate will change. There has to be a separate calibration for each
set of conditions. Automatic ground speed spreader controllers eliminate the speed variable and
allow uniform application for a given gate opening.
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3.4.2 Spread Pattern Control

Most commercial material spreaders have the capacity of adjusting the spread pattern they
deliver. The most common device for spreading solid materials is a spinner plate with vanes. The
distance material is cast is controlled by the speed of the spinner plate. The faster the spinner
rotates the farther it will cast material.

The direction of cast from spinner plates is controlled by the direction of rotation and the
location of the point where material drops on the spinner plate. Material dropped on one side of
the spinner plate is generally discharged on the opposite side. Deflectors or skirts that divert the
cast material downward provide S

additional control. Once there is
deflector control in a direction,
spinner speed has much less
influence in that direction.

The proper spread pattern
adjustments should be determined
on the floor of the chemical storage
facility. By pushing the discharged
material into a windrow that runs
parallel to the back of the spreader,
a good indication of spread pattern
can be obtained. Spread patterns
determined by this method should
be field—verified by observing the
distribution under actual operating conditions. The spread pattern for liquid distribution systems is
usually done by adjusting the direction and spacing of nozzles. Observing the pattern is the best method
to determine if it provides the desired distribution. Often supervisors will follow their operators early in a
storm situation in order to provide timely feedback on spread patterns.

3.4.3 Maintenance Program for Material Spreaders

Material spreaders will have a long service life if they are properly maintained. During the
season of use they should be thoroughly washed after each period of usage. Periods of use may
be as little as a few hours to almost continuous use for a month or more in some of the lake—
effect areas. Prior to each operational shift they should be inspected for proper adjustments, loose
or missing parts and lubricated per the manufacturer’s recommendations.

After the end of each season, spreaders should be thoroughly checked by a mechanic and repaired as
necessary. Protective coatings should be applied to moving parts and other areas should be painted, as
required, prior to storage. Covered storage is preferable although it is not always available.

Prior to each season of use the spreaders should be hooked up and run to be sure everything is
functioning properly. A calibration check should also be performed at this time and whenever a
major component is repaired or replaced in the system.

Stainless steel spreader bodies are proving to be very cost effective on a life cycle basis.
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4 - Snow and Ice Control Strategies

Treatment strategies for snow and ice conditions generally fall into these categories:

= Preventing an ice-pavement bond (anti—icing)

* Breaking an ice—pavement bond (deicing)

e Temporary friction improvement

e Mechanical removal of snow and ice accumulation or packed snow and ice
= Doing nothing

e Traffic control

= Road closure

4.1 ANTI-ICING

Anti—icing is a modern strategy that takes a systematic approach to preventing ice—pavement
bond. This results in higher levels of service (available surface friction) for longer periods of
time. The key to effective anti—icing is to get an ice control chemical on the surface before,

or very soon after, precipitation or ice formation begins. While its highest benefits are on
“important” roads and surfaces, “less important” facilities can also benefit. Anti—icing is not
suitable for use on unpaved surfaces and areas where a low level of service is provided primarily
by using abrasives. Figure 2 is a schematic of the anti—icing strategy.

Snow or lce

Brine

Pavement

Figure 2: Anti—icing

Ice control chemical is spread before there is much accumulation
Brine forms or remains on the pavement surface

3. Snow or ice is plowed off, or displaced by traffic

4.1.1 Elements of an Effective Anti—icing System

There are many elements that comprise an effective anti—icing system. Not all agencies will
have all of the components identified. The important thing is to use whatever is available in a

systematic way. You don’t need bells and whistles to have an effective anti—icing program.
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4.1.1.1 Decision Making Elements

Having and using good information on weather and surface conditions is the key to effective
decision making. Current weather and forecast data are available from a variety of sources
including local media, cable television (The Weather Channel), The National Weather Service
(weather band radio), contract meteorologists, spotters, patrols, automated sensing systems,
satellite data delivery systems and people upstream in the storm path. Surface condition data is
available from automated systems, observation and measurement, remote sensing points, and
surrogate systems (data available from similar and proximate locations). Data on traffic volume
and timing is also necessary in deciding the timing of treatments. By systematically using

whatever data is available, informed decisions on anti—icing treatments can be made.

There are proprietary decision making systems available for purchase/lease (Maintenance
Decision Support Systems) (MDSS). These systems gather all available relevant electronic
data and integrate that with the agency level of service policy and treatment standards, to
provide treatment guidance.

4.1.1.2 Plowing and Spreading Capability

Effectively removing accumulation of snow and ice on the surface and spreading the proper
amounts of ice control chemicals in the right location at the right time is critical to effective
anti—icing. To do this a sufficient quantity of material spreaders and devices, capable of timely
removing almost all snow and ice on the surface, must be available and used. The ability to

“clean” the surface is important as it will require less ice control chemical to prevent the ice—
pavement bond.

4.1.1.3 Solid Ice Control Chemicals

Solid ice control chemicals can be effective in anti—icing if they are used properly. Dry solid
chemicals cannot be applied before a snow or ice event unless there is a reasonable chance

they will stay on the surface. Vehicular traffic and wind can blow dry solid chemicals off paved
surfaces. Wetting dry solid chemicals with water, or other liquid chemical solutions before they
hit the paved surface makes them stick better and reduces “bounce and scatter” tendencies. Finer
gradations of solid chemicals when heavily wet with a liquid will stand up to traffic and wind
fairly well. Solid chemicals can be applied successfully to low—volume and low—speed areas and
to wet surfaces such as those just after a snow or ice event begins.

4.1.1.4 Liquid Ice Control Chemicals

Liquid ice control chemicals are very useful in an anti—icing program. Liquids can be applied
to any paved surface prior to a snow or ice event and remain effective until it reaches critical
dilution (the point where the solution will freeze). Liquids are not seriously displaced by traffic
and the residue will remain effective for hours or even days in some conditions. Liquids are not
as effective at pavement temperatures below about -6°C (22°F). Liquids should not be used on
thick packed snow or ice surfaces as they will create a very slippery condition.

4.1.1.5 Personnel

Skilled personnel at all levels within a maintenance organization are absolutely essential to a
successful anti—icing program. Managers and supervisors need to be skilled at interpreting road and
weather information. Operators need to be skilled in equipment operation, calibration, “reading the
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road” and common sense. These skills do not just happen. They are the result of comprehensive
training programs. Well thought out call-out and stand—by procedures need to be in place in order
to have people and equipment in the right place, at the right time, to initiate anti—icing operations.

4.1.2 Evaluations of Treatment Effectiveness

The best guidance for effective anti—icing programs is developed at the local level. By
systematically recording weather conditions, road conditions, treatments rendered and
results, an agency will have the data to develop its own treatment guidelines. Most likely
there will be different treatments for the same weather and pavement conditions at different
locations within the jurisdiction. This process has to be continuous, storm after storm, year
after year, in order to build a reliable data base.

4.2 DEICING

Deicing is a treatment strategy for dealing with snow or ice that has bonded to a paved
surface. It may be necessitated by local treatment policy or when anti—icing treatments have
failed (as they occasionally will). The most effective deicing strategy is to place a coarse—
graded solid or pre—wet solid ice control chemical on the surface of the bonded snow or ice.
The particles will melt through the ice and break the bond as the created chemical solution
flows across the paved surface. Figure 3 is a schematic of the deicing process. It is important
to recognize that for equivalent end results. a deicing strategy for the same snow or ice event
will generally require significantly more ice control chemical than an anti—icing strate
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Figure 3: Deicing

Solid ice control chemical is applied to the snow or ice surface

2. The ice control chemical melts through the snow or ice and forms a brine on the
pavement surface

3. Snow or ice “floats” on the brine

4.  Traffic breaks of the snow or ice to a point where it can be plowed off
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All of the elements that support anti—icing can be used to support effective deicing. Liquid ice

control chemicals should be used only on a very thin ice thickness. If technology and weather

forecasting capability are acquired to support a routine deicing strategy, they may not be a cost
effective investment.

4.3 TEMPORARY FRICTION IMPROVEMENT

The application of abrasives to snow and ice surfaces is a necessary treatment strategy in some
circumstances. Abrasives are usually used in areas where a low level of service is provided and
when the pavement surface is too cold for ice control chemicals to work. They provide good
surface friction until warmer temperatures allow effective deicing or snow and ice removal.

Ice or snow—packed surfaces may be mechanically grooved, scarified or roughened to (slightly)
improve friction and directional control. Any melting of the ice surface quickly eliminates the
effectiveness of the treatment.

On unpaved and low—volume roads, snow and ice are plowed to the extent possible, and

the remaining snow and ice surface is treated with abrasives (usually on hills, curves, and
intersections). Ice control chemicals do not work effectively on unpaved roads and they may
adversely impact thin and porous paved surfaces.

Snow or ice surfaces that are treated with abrasives or are mechanically roughened have friction
properties much lower than “bare” or “wet” paved surfaces.

4.4 MECHANICAL REMOVAL OF SNOW AND ICE ACCUMULATIONS AND
PACKED SNOW AND ICE

If there is traffic (vehicle or pedestrian) on a surface during a snow or ice event, periodic
mechanical removal is necessary to keep the facility passable. This is usually done with bladed
equipment that has the capacity to displace snow and ice quickly. This mechanical removal may
be done in conjunction with ice control chemical treatments designed to maintain surface friction
and prevent or minimize ice—pavement bond.

When thick layers of packed snow or ice become bonded to the surface, specialized equipment
is used to remove successive layers until the remaining layer can be successfully removed using
a chemical deicing technique. This is usually a very slow process. Motor graders and trucks
with under body plows are usually used for this task. The combination of special ice blades

and down—pressure enables this equipment to remove layers of ice. Newer mechanical impact
devices that attach to motor graders do a good job of breaking up the ice prior to blade removal.

Unless the pavement temperature is above 32°F (0°C). removal of the final layer of snow and ice
on a paved surface will require an ice control chemical.

4.5 DOING NOTHING

Doing nothing can be an appropriate informed strategy in some circumstances. Typically
pavement temperatures above 34°F associated with light frozen precipitation will not require
treatment. Similarly light “dry” snow on a very cold paved surface (without any residual ice
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control chemical) may not require treatment. Vehicular traffic and/or wind will blow the snow off
the surface.

4.6 TRAFFIC CONTROL
Techniques for controlling traffic during snow and ice events include:

= Chain control

e Detours

* Volume limiting
* Speed control

e Tire—type control

These controls have specific site and condition triggers determined by the local jurisdiction.

4.7 ROAD CLOSURE

Road closure is usually reserved for seasonal roads and imminent danger situations like
avalanches, blizzards and severe accident scene restoration.

4.8 CHEMICAL PRIORITY AND ABRASIVES PRIORITY POLICIES

Highway maintenance agencies usually support their strategies and tactics with a chemical
priority policy or an abrasives priority policy, system—wide or level-of—service dependent. A
chemical priority policy is simply using ice control chemicals (usually salt) when they are likely
to “work.” An abrasives priority policy is the use of various mixtures of abrasives and ice control
chemicals all of the time.

Appendix 14 on page 97 is a comparison of the cost and effectiveness of the 2 policies that was
developed with real field data collected under NCHRP Project 6-13 for an entire winter season.
In all three locations, the chemical priority policy provided a higher level of service at less cost.
This analysis considers only the cost of materials. If seasonal clean-up cost were considered, the
cost differences would be much greater.

4.8.1 Advantages and Disadvantages of a Chemical Priority Policy
Some advantages of a chemical priority policy include:

e (Cost—effective snow and ice control
Accident reduction

Assurance of essential services

Decreasing vehicle operating costs
o Traffic jams
o Rolling resistance

= Business and productivity maintenance
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In terms of maintenance operations, if we can quickly achieve bare pavement during and after
a snow or ice event, the cost to the taxpayer is minimized. Follow—up treatment of pack with
abrasives, mechanical removal, or chemical removal is extremely costly.

There is no doubt that a bare pavement is a safe pavement. Pack or ice that has been treated with
abrasives is significantly less safe than bare pavement. The cost of accidents to our customers
(taxpayers and traveling public) is enormous. Property damage, injury, death and the emotional
trauma associated with the loss of a loved one are a high price to pay for maintenance policies
that do not provide bare pavement as much of the time as practically possible.

The essential emergency services provided by fire departments, police departments, rescue
squads and ambulance services are affected by the type of pavement surface we are able
to provide. The inability to respond due to an accident or sliding off the road has serious
consequences in terms of life and property.

Vehicle operating costs (primarily fuel consumption) increase significantly with snow, ice or
pack on the road. In traffic jams, fuel is consumed during excessive idling and by spinning
wheels. Rolling resistance is higher on snow or packed covered roads than on bare roads.
This requires extra fuel consumption. This has an environmental impact in terms of additional
emissions that result from increased fuel consumption.

Highway transportation is the lifeline of the economy in this state. Any time there is an
interruption or slowdown, there is a cost. It may be as simple as being late to work or as drastic
as essential raw materials not reaching a production site. A half~hour delay on the entire state
highway system would cost hundreds of millions of dollars in lost wages and productivity.

Some perceived (and real) disadvantages of using a chemical priority policy include:

= Pavement deterioration

= Vehicle corrosion

= Bridge corrosion

e Vegetation impacts

e Human health impacts

= Wildlife and aquatic life impacts

4.8.1.1 Pavement Deterioration

Contrary to popular belief, salt does not have much impact on pavement deterioration. Asphalt
pavement is unaffected by salt and salt brine. Potholes, cracking and other forms of distress are
caused by other factors including excessive moisture, natural aging and sub—pavement failure.

Properly constructed concrete pavement will not be affected by salt. There are many heavily
salted concrete pavements in this state that are more than 25 years old and performing

well. Salt can accelerate corrosion on reinforcing steel that is used on concrete pavement.

If this steel is too close to the surface, spalling will result. The key to concrete pavement
performance is proper construction and sufficient “seasonal drying” prior to the first
application of ice control chemicals.

26 Cornell Local Roads Program



4 - Snow and Ice Control Strategies

4.8.1.2 Vehicle Corrosion

Some of us have been around long enough to remember automobiles that show evidence of
body rust after only two winters of exposure. Fortunately, vehicle manufacturers are now
providing automobiles that are highly corrosion resistant. Some corrosion warranties now are
in the range of 5-10 years and duration of ownership. We may not be paying for this in first
cost as many of the non—steel components are less expensive than steel. Most vehicles are now
being retired for reasons other than corrosion damage.

4.8.1.3 Bridge Corrosion

Much bridge deterioration has been associated with salt-induced corrosion of the reinforcing
steel in concrete bridge decks. As with concrete pavement, this was primarily because the
reinforcing steel was placed too close to the surface. This generation of bridge deck is being
repaired using proper techniques that will prevent this from happening again. Bridge decks
constructed since 1975 have various combinations of epoxy—coated reinforcing steel, deep
steel placement and impermeable concrete. This should virtually eliminate corrosion of the
reinforcing steel due to salt. Proper drainage design and maintenance of other steel bridge
elements will minimize salt-accelerated damage.

4.8.1.4 Vegetation

Some species of vegetation are sensitive to high levels of salt. The lush greenery along the
New York State Thruway where a large amount of salt is used is illustrative of salt tolerance.
Salt concentrations are highest at the edge of pavement and diminish to an insignificant level
at about 80 feet. This does put some sensitive vegetation at risk. However, there is evidence
that vehicle emissions and the drying effect of traffic—generated wind are responsible for far
more vegetation damage than salt.

4.8.1.5 Human Health

The most common health concern associated with salt use is elevated levels of sodium and
chloride in drinking water. Recently, the Environmental Protection Agency (EPA) eliminated
sodium as a regulated drinking water contaminant. This was done for two reasons:

e Medical evidence showed that salt was not a cause of hypertension

= High concentrations of sodium in drinking water are small in comparison to sodium
found in common foods
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Table 2: Sodium Comparisons

Quantity Food Milligrams of Sodium
1 Glass of water containing 25 ppm sodium 4
1 Glass of milk 120
1 Slice whole wheat bread 132
1 Slice American cheese 406
1 Slice of pizza 380

Some public health agencies establish 20 to 25 parts per million of sodium as an advisory level.
When put in perspective with other common foods, this is very small.

There are no health concerns associated with chloride in drinking water. The only concern is
taste. Levels of chloride over 250 parts per million will give a salty taste to water.

Cyanide compounds are usually added to road salt at the rate of 50 parts per million

to minimize caking. This same compound is also added to table salt at about 12 parts
per million. It is not toxic to humans even at levels ten times that used in road salt.
There has been some exaggerated concern over the possible photodecomposition of this
compound into pure cyanide gas that is lethal. There are a number of reasons why this is
highly unlikely:

= Most salt is covered and not exposed to the sun. No sun — no decomposition.

= Most salt storage facilities are well ventilated. Any gas generated would be quickly
dissipated.

e Only a small amount of salt containing cyanide compound could possibly be exposed
to the sun. Of that, there are 20,000 parts of salt to one—part cyanide compound.

4.8.1.6 Wildlife and Aquatic Life

Salt is an essential nutrient for animals as well as humans. Animals will not consume more

salt than necessary. Salt licks are widely used as a source of necessary salt for both wild and
domestic animals. The high incidence of deer kills on highways is due to their normal migration
patterns, and the fact that vegetation near highways is usually lush and highly concentrated. This
makes feeding in that area very efficient. The level of salt present in roadside grasses is unlikely
to make it taste different.

Trout and salmon are tolerant to huge concentrations of salt. They thrive in the ocean
environment that is about 30,000 parts per million salt. Most fresh water fish can tolerate 7,500
to 10,000 parts per million salt in water. This is far in excess of any possible level resulting from
normal highway salting. There is no evidence to suggest that salt levels in water resulting from
highway deicing have any significant impact on aquatic life.
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There is a possibility of creating saltwater inversions in deeper lakes with excessive road
salt use. This did happen in a bay of Lake Ontario several years ago. Since then, there has
been a concentrated effort to use salt sensibly in that area and all around the state. The
condition has not recurred.

4.9 ADVANTAGES AND DISADVANTAGES OF AN ABRASIVES PRIORITY POLICY

Some advantages of an abrasives priority include:

« Low initial cost

= Fewer environmental concerns?

* Visibility to drivers

e Immediate friction improvement

e Suitability for low temperature use

e Suitability for use on unpaved roads
Some disadvantages of using an abrasives priority policy include:

e Little, if any, ice melting ability

= Benefit is only temporary

e Less safe than bare pavement

e Overall, more costly than salt

* Buildup and drainage problems

= Contains enough salt to generate environmental and corrosion concerns

= Pits windshields and paint on vehicles

e Skidding hazard on bare pavement

= Siltation of waterways

= Smothering of roadside vegetation

e Air quality problems
Salt added to abrasives is primarily to keep stockpiles from freezing, aid in “sticking”
the abrasives to a snow or ice surface and prevent chunks from forming in the spreader.

This is not enough salt to accomplish much significant ice melting or brine forming on
the pavement.

Abrasives do not retain their effectiveness long. Displacement by traffic or incorporation into
forming pack quickly diminishes the benefit. Consequently, frequent reapplication is necessary.

Even though abrasives—treated ice or pack is reasonably safe, it is still far more slippery than
bare pavement.

The following table shows the estimated cost to treat one—lane mile with salt and abrasives
containing seven percent salt.
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Table 3: Estimated Cost to Treat One Lane—Mile With Salt and Abrasives

Salt only Cost Factors Abrasives with salt
*$50/ton A Purchase Cost/ton, $/ton *$11.00
B Cost of added salt/ton (7%) (140
o pounds) 53.50
--- C Mixing cost, $/ton $.70
$50/ton D Total Cost (per ton), $/ton $15.20
225 pounds E Application rate — pounds/lane mile 750 pounds
$5.63 Cost lane mile, $ (B5) $5.70

*Salt — $50/ton; sand — $11/ton

Each application of abrasives actually costs about the same as an application of salt. As
abrasives have to be applied more frequently, salt actually costs less to use. When the cleanup
costs associated with abrasives are considered, they are far more costly to use than salt. If the
necessary cleanup of abrasives from shoulders and drainage facilities is neglected, pavements
will fail prematurely due to excessive water in the sub—pavement zone.

The seven percent salt added to abrasives is more than enough to create the environmental and
corrosion problems normally associated with salt. In fact, about four applications of abrasives
have the same amount of salt as one full application of salt. Most people have found that, by only
using abrasives where salt will not work properly, they will use less salt overall.

Table 4 indicates how much salt is being applied to the highway with various sand and salt mixtures.

30 Cornell Local Roads Program



4 - Snow and Ice Control Strategies

Table 4: Abrasive Salt Mixes

Buckets of Buckets of % sglt by *Salt pount_js no:rc:ﬁlo :al i
sand salt weight per lane—mile application
1 1 42.5 315 147
2 | 27.0 200 89
3 1 19.8 149 66
4 1 15.6 117 52
5 1 12.9 97 43
6 1 11.0 83 37
7 1 9.6 72 32
8 1 8.5 64 28
9 1 7.6 58 25
10 1 6.9 52 23
15 1 4.7 36 16
30 1 2.4 18 8

Sand = 2,700 pounds/cubic yard

Salt = 2,000 pounds/cubic yard

**“Normal” mix application rate = 750 pounds/lane—mile
**“Normal” salt application rate = 225 pounds/lane—mile

Abrasives are much more damaging to windshields and painted surfaces than salt. Additional
costs are incurred from windshield and paint damage claims. Abrasives that collect on bare
pavement areas are actually a skidding hazard. Resources must be expended to remove them.

The siltation, gradual buildup of materials on the stream or river bottom in waterways by
particles in the abrasives, is of greater concern to aquatic biologists than salt. As a result, we
are being asked to dispose of picked—up abrasives in different ways than in the past. Buildup of
abrasives in roadside areas kills plants and trees.

Abrasives are degraded by traffic, and very fine particles get into the air causing significant air
quality problems. Some western states and Japan are using costly and extraordinary procedures
to minimize this condition.
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4.9 PASSIVE SNOW CONTROL

Use of passive snow control techniques will improve roadway safety and reduce
supplementary snow removal in areas of recurrent drifting. The erection of snow fence

or the establishment of shelterbelts in areas of frequent drifting and/or whiteouts can
dramatically improve or eliminate the condition. Drifting problems may also be mitigated by
reconstructing the roadway cross section to provide a windswept aerodynamic cross section
which will remain drift free. Partial improvement should be considered at locations where
total mitigation measures are not possible.

4.9.1 Snow fences

Snow fences may be permanent or temporary. Permanent fences erected on private property will
require the acquisition of a permanent easement. Temporary fences may be erected on private
property under Article 3, Section 45 of the Highway Law.

Snow fences should be of adequate height to store the usual expected amount of snow that will
be transported (blown) through the location. The snow transport will vary by location. The
required fence height is given by H in the following equation:

H = 0.0065(Q"**), where Q = average snow transport (pounds)

The length of the upwind drift created by a snow fence is equal to 15 x height. The
downwind drift length is equal to 35 x height. For this reason, snow fences should be
placed at a distance of 35 x height from the road to ensure that the drift generated by the
fence will not encroach onto the roadway. The fence may be placed closer to the road
only if there are topographic features, such as a ravine, which will provide significant
additional storage. If the fence becomes full during most winters, the height should be
increased and the distance from the highway adjusted accordingly. Although additional
rows of fence will increase the amount of available snow storage, it is much more cost
effective to increase the height and use a single fence. Fence heights should generally
exceed six feet except in limited areas.

All fences should have a gap at the bottom to prevent the fence from becoming buried. The
gap should be ten percent of the total fence height and should be measured from the top of the
expected winter vegetation.

Fences should be oriented parallel to the road except when the prevailing wind direction is more
than 30 degrees from perpendicular to the road.

Fences should extend a distance of 50 feet beyond the area to be protected to prevent snow from
being blown around the ends.
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4.9.2 Shelterbelts

Shelterbelts are single or multiple rows of plantings. There are many advantages to shelterbelts
as compared to snow fences. They include:

e Lower costs

e Roadside beautification

e Wildlife benefits

= Little or no maintenance after establishment
= Long service life

Placement of shelterbelts is similar to that of snow fences, since shelterbelts will perform similar
to a snow fence during the first several years of growth. After crown closure is attained, the trees
will perform more like a solid barrier. The trees should be placed no closer than three times their
mature height from the road.

Generally two or more staggered rows of trees should be planted to provide full coverage

and to prevent gaps caused by plant loss or damage. Shelterbelts should be comprised of
coniferous trees, such as Australian pine. They should be spaced so that crown closure will be
achieved within five to ten years. Temporary snow fence may be used to protect the plantings
during the first few years. Care should be taken to ensure that the trees do not become buried
by the fence drift.

An effective shelterbelt may also be achieved by having farmers leave five to seven rows of
cornstalks standing through the winter.

4.9.3 Modifications of Roadway Features

Providing an aerodynamic cross section will allow the roadway to be swept clear by the wind.
It should be recognized that this is not a solution where whiteouts are a problem. In some areas
it may be possible to alter the cross section to provide for additional snow storage upwind
from the road. Minor grading on private property may be accomplished with appropriate real
property procedures.

The following guidelines will improve drift prone areas:

* Backslopes and foreslopes should be flattened to a 1:6 slope or flatter

e Ditches should be widened as much as possible

= The profile of the road should be raised to two feet above the ambient snow cover
e Provide a ditch adequate for storing the snow plowed off the road

e Widen cuts to allow for increased snow storage

= Eliminate the need for guiderail
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Material Treatment

The application of snow and ice control materials should always be based on local policy and
local level of service determinations. The recommendations that follow are intended to produce

a fairly high level of service at a modest cost. The recommended application rates listed are for
Sodium Chloride (salt or rock salt). Application rates for other ice control chemicals will have to
be adjusted to reflect the properties of the individual chemical. Before getting started, a definition
of terms is in order. The glossary that follows is from the publication, Manual of Practice for an
Effective Anti—Icing Program: A Guide for Highway Winter Maintenance Personnel (FHWA-—
RD-95-202), published by the Federal Highway Administration of the United States Department
of Transportation and other sources. It should be noted that “black ice” and “frost” most often
occurs in the absence of observable precipitation.

5.1 PRECIPITATION DEFINITIONS

Light rain
Small liquid droplets falling at a rate such that individual drops are easily detectable splashing
from a wet surface. Include drizzle in this category.

Moderate rain
Liquid drops falling are not clearly identifiable and spray from the falling drops is observable
just above pavement or other hard surfaces.

Heavy rain
Rain seemingly falls in sheets; individual drops are not identifiable; heavy spray from falling rain
can be observed several inches over hard surfaces.

Freezing rain
When rain freezes upon impact and forms a glaze on the pavement or other exposed surfaces.

Sleet (ice pellets)
Precipitation of transparent or translucent pellets of ice, which are round or irregular in shape.

Light intensity of sleet
Scattered pellets that do not completely cover an exposed surface regardless of duration.
Visibility is not affected.

Moderate intensity of sleet
Slow accumulation on ground. Visibility reduced by ice pellets to less than 7 miles (13 km).

Heavy Intensity of Sleet
Rapid accumulation on ground. Visibility reduced by ice pellets to less than 3 miles (5.6 km).

Light Snow
Snow alone is falling and the visibility is greater than %2 mile (0.9 km).
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Moderate Snow

Snow alone is falling and the visibility is greater than % mile (2 km) but less than or equal to 2
mile (0.9 km).

Heavy Snow
Snow alone is falling and the visibility is less than or equal to ¥4 mile (2 km).

Blowing Snow
When fallen snow is raised by the wind to a height of 6 feet (1.8 m) or more and is transported
across a road.

None
No precipitation or blowing snow.

5.2 PAVEMENT CONDITION DEFINITIONS

Dry
No wetting of the pavement surface.

Damp
Light coating of moisture on the pavement resulting in slight darkening of PCC, but with no
visible water drops.

Wet
Road surface saturated with water from rain or meltwater, whether or not resulting in
puddling or run—off.

Slush
Accumulation of snow on the pavement that is saturated with water. It will not support any
weight when stepped or driven on but will “squish” until the base support is reached.

Loose snow
Unconsolidated snow that can be blown by the wind into drifts or off of a surface, or blown by
traffic into untrafficked areas or off of a surface.

Packed snow
The infamous “snow—pack” or “pack” which results from compaction of wet snow by traffic or
by alternate surface melting and refreezing of the water.

Frost
Also called hoarfrost. Ice crystals in the form of white scales, needles, feathers, or fans deposited
on pavement and other surfaces cooled by radiation or by other processes.

Thinice
A very thin coating of clear, bubble—free, homogenous ice that forms on a pavement;
sometimes called “black ice.”
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Thick ice

A coating of ice thicker than so—called black ice and frost that is formed from freezing rain,
or from freezing of ponded water or poorly drained meltwater. It may be clear or milky in
appearance, is generally smooth, though sometimes rough.

5.3 OPERATIONAL PROCEDURE TERMS

Pre—treating
Applying an ice control chemical (liquid or solid) to the road before a snow or ice event begins.

Pre-wetting
Adding liquid ice control chemical or water to solid ice control chemicals or abrasives prior to
distribution on the road.

Application Rate

The amount (weight or volume) of ice control chemical applied per lane—mile of highway. In
the case of pre—wetting liquids, it is the number of gallons of liquid applied to a ton of solid ice
control chemical, or abrasives.

Discharge Rate
Same as for Application Rate except on a per mile basis (This is usually the basis for calibration)

5.4 WEATHER AND CLIMATE IN NEW YORK STATE
Weather is the meteorological conditions of the moment including:

= Air temperature

= Wind speed and direction
= Precipitation type and rate
* Visibility

* Relative humidity

e Cloud Cover

Climate is the average of these conditions over time, usually thirty years. Climate is also
described in terms of the frequency of extreme weather events.

Precipitation in the form of snow and ice in New York State is generally the result of low pressure
air systems that develop and track in a variety of ways. Lake effect precipitation that augments low
pressure system precipitation or occurs independently as a result of winds associated with high
pressure air masses is the other major player in producing New York State winter weather. Figure
4 shows the typical paths of winter low pressure systems. In general, the further south the origin

of these systems, the more snow and ice they will produce. Lake effect snows simply need wind
passing over the great lakes and favorable lake water temperature and downstream air temperature.

There are other factors that affect local weather and climate. In addition to storm track and lake
influence these include elevation, prevailing and storm—specific wind patterns, solar influences,
vegetation, “heat island” affects, etc.
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Figure 4: Paths of Winter Low Pressure Systems

Figure 5 shows the average annual snowfall for locations in New York State. The impact of lake
effect snow downwind of Lake Erie and Lake Ontario is very apparent.
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Figure 5: Average Annual Snowfall in New York State
Source: AccuWeather, Inc., State College, PA
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5.5 FACTORS THAT INFLUENCE ICE CONTROL CHEMICAL’S EFFECTIVENESS
AND TREATMENT LONGEVITY

The three primary factors that influence an ice control chemical’s effect are pavement or surface
temperature, chemical dilution, and traffic volume and speed. Understanding the relationship
within and among them will lead to a better understanding of application guidelines. One also
has to understand that occasionally there are snow and ice events so severe that we cannot
reasonably apply enough chemical to make a significant difference.

5.5.1 Pavement or Surface Temperature

Pavement or surface temperature impacts how quickly an ice control chemical will melt ice and
ultimately how much ice it will melt. As the surface temperature decreases so does the melting
ability and melting rate of ice control chemicals. Table 5 gives an indication of the influence of
surface temperature on the melting ability of Sodium Chloride.

Table 5: Melting Ability and Temperature for Sodium Chloride

Temperature Units of Ice Melted
per Unit of Sodium
°F °C Chloride
30 -1.1 46.3
25 -3.9 14.4
20 -6.7 8.6
15 94 6.3
10 -12.2 4.9
5 -15.0 4.1
0 -17.8 3.7
-6 -21.1 3.2

A number of factors influence pavement or surface temperature. Understanding their impact can
aid in treatment strategy.

5.5.2 Solar Radiation or Sunshine

Solar radiation warms surface temperature significantly above air temperature. The darker the
surface, the more pronounced this effect will be. It is not uncommon to have surface temperature
17°C to 22°C (30°F to 40°F) above air temperature early in the afternoon. As the angle of the
sun above the horizon increases, solar warming increases. The lowest sun angles occur at the
winter solstice and at sunrise and sunset of each day.
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5.5.3 Clear Night Sky Radiation

Just as the sun warms surfaces through radiation, clear night skies with little or no wind, allows
road surfaces to cool quickly. This often results in surface temperature being colder than the
adjacent air temperature. This condition often causes black ice or frost to form on the surface.

5.5.4 Geo-Thermal Effects

Ground temperature influences surface temperature primarily through thermal conduction. In

the fall, the earth is still warm, and short—term air temperature drops, below freezing and absent
radiant effects, will probably not cause the surface to freeze. During the spring end of the season,
surface temperatures will remain cold although the air temperature is warmer (absent radiant
effects). Bridge decks freeze quicker in the fall due to the lack of thermal conduction provided by
the earth. However, in the spring, bridge decks warm more quickly than surrounding surfaces for
the same reason.

5.5.5 Air Temperature and Wind

Absent radiant and geo—thermal effects, the surface temperature will always be moving toward
the adjacent air temperature. The speed of temperature change is usually slower than changes
caused by radiant or geo—thermal effects. However, with increasing wind speed, the rate of
pavement temperature change due to air temperature will increase.

5.6 CHEMICAL DILUTION

5.6.1 Loose Snow or Ice and Water on the Surface

The dilution of the ice control chemical by loose snow or ice and water on the surface dictates
how long the treatment will remain effective (for the same temperature) or how much melting
it will do.

5.6.2 Ice or Water Content of the Precipitation Event

The ice content of snow and ice events varies dramatically. Light, fluffy “dry” snow has an ice
content in the range of 10 percent. Wetter, “heavier” snow may be as high as 80 percent ice or
water. Rain, sleet, and freezing rain all have nearly 100 percent ice or water. Higher ice content
events will dilute ice control chemicals more rapidly.

5.6.3 Event Intensity or Precipitation Rate

The more intense the precipitation rate, the quicker it will dilute an ice control chemical. A high
ice content event falling at a high rate of accumulation is about the worst—case scenario.

5.6.4 Cycle Time Between Chemical Treatments

The longer the time between treatment cycles, the greater the opportunity for dilution. However,
cycle times must be long enough to allow the chemicals to work.
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5.6.5 Clearing Ability of Plows

The more snow and ice mechanical equipment removes, the less dilution will occur in the following
chemical treatment. Secondary rubber or slush blades do a good job of clearing the surface.

5.6.6 Bond of Snow or Ice to the Pavement

If snow or ice is bonded to the pavement, it will dilute ice control chemical more than unbonded
Snow or ice.

5.6.7 Traffic

Traffic can have positive and negative effects on ice control chemicals. There is some small level of
pavement warming that results from tire friction and the radiant effects of engine and exhaust systems.
Mechanical agitation helps loosen snow and ice weakened by the ice control chemicals and keeps some
potentially frozen brine solutions from actually freezing. Traffic can also remove ice control chemicals from
the surface and consolidate snow to form pack. Vehicle—generated wind can displace solid chemicals and
tire spray, and wind can cause airborne liquid chemicals to leave the pavement environment.

5.7 DECIDING ON A SNOW AND ICE CONTROL TREATMENT

Every time a snow or ice treatment is being designed as much of the following information as
possible should be on hand or estimated:

= The level of service prescribed by local policy

= Present pavement temperature

e Trend of the pavement temperature

= The amount of snow or ice on the surface after plowing and prior to chemical treatment
* s the remaining snow or ice bonded to the surface?

= Anticipated snow,ice or water accumulations between treatments

e Traffic volume. Speed and timing

Once some determination of the items above has been made, a decision on treatment can be
made. It is likely that every treatment will be different as the critical factors are always changing.

Guidance for applying snow and ice control materials can be found in a number of publications.
Manual of Practice for an Effective Anti—icing Program, contain excellent information. Portions
of that document appear in Appendix 15 on page 99. The current New York State Department of
Transportation application rate guidelines appear in Appendix 20 on page 117.

The most recent guidance for treatment design comes from NCHRP Report 526 : “Snow and Ice
Control : Guidelines for Materials and Methods”. The following methodology is found in that report.

The factors that relate to precipitation dilution potential, pavement conditions, cycle time and traffic are
displayed in Table 6. The ice—pavement bond characteristic determination can be made by operators

or supervisors on the road observing how snow and ice is being discharged by vehicle tires, physically
inspecting the surface, friction measurements, noise of the plows, observations of the recently plowed
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path and inferences from road sensors. Pavement temperature can be measured in a variety of ways or
estimated. This data can be taken to Table 7 to find a recommended chemical application rate.

5.7.1 Step by Step

The first step in the procedure is to determine the pavement temperature at the time of treatment
and the temperature trend after treatment. A judgment, either estimated or predicted by modeling
techniques, of what the pavement temperature will be in the near term (1 to 2 hours after
treatment) is necessary. This is one aspect of what is commonly called “nowcasting.” This will
result in the determination of the “pavement temperature and trend.”

The next step is to establish the dilution potential that a chemical treatment must: endure before another
treatment is made during a winter weather event, or produce a satisfactory result in the absence of
precipitation at the end of an event. The establishment of the dilution potential for each treatment
includes consideration of precipitation type and rate (including none), precipitation trend, the presence of
various wheel path area conditions, treatment cycle time, and traffic speed and volume.

The dilution potential for the precipitation at the time of treatment and its anticipated trend in
the short-term is determined from Table 6. The level of precipitation dilution potential will be
either low, medium, or high. The definitions of the different types and rates of snowfall are given
elsewhere. In the absence of precipitation, the dilution potential is determined from the wheel
path area condition and is also shown in Table 6.

In the next step, an adjustment to the precipitation dilution potential shown in Table 6 may have to
be made for various wheel path area conditions. These adjustments are given in Table A as well

Next, an additional adjustment to the precipitation dilution potential may have to be made for
treatment cycle time. This is the time between anticipated successive treatment passes. In the
case of pre-treating, it is the time between the onset of precipitation and the next anticipated
treatment. These adjustments are given in Table 6.

Finally, an adjustment to the precipitation dilution potential may have to be made for traffic speeds
greater than 35 mph and traffic volume greater than 125 vph. These adjustments are also given in
Table 6. No adjustment is made for traffic volume when traffic speeds are 35 mph or below.

When making additional level adjustments to the precipitation dilution potential, an adjustment
level of 1 would change a low level to a medium level or a medium level to a high level. An
adjustment level of 2 would change a low level to a high level. The end result of adding various
factor adjustment levels to the precipitation dilution potential is termed “adjusted dilution
potential.” The final adjusted dilution potential level cannot exceed “high.”

The final step in the procedure is to make a judgment of whether an ice/pavement bond condition
exists. This determination (yes or no) is made based on field observations or sensor data.

The appropriate application rates for solid, pre-wetted solid, and liquid NaCl can then be
determined from Table 7 using the results from the previously described steps.

Some agencies choose not to consider some of the variables that comprise adjusted dilution
potential as they are essentially constant in their operations.
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5 - Designing Snow and Ice Control Material Treatment

Table 6: Precipitation Dilution Potential and Its Adjustments

Precipitation type Precipitation rate

Light Moderate Heavy Unknown
1. Snow (powder) Low Low Medium Low
2. Snow (ordinary) Low Medium High Medium
3. Snow (wet/heavy) Medium High High High
4. Snow (unknown) - Medium - -
5. Rain Low Medium High Medium
6. Freezing rain Low Medium High Medium
7. Sleet Low Medium High Medium
8. Blowing snow - Medium - -
9. Snow with blowing snow (Same as type of snow)
10. Freezing rain with sleet Low Medium High Medium
11. None

If wheel path area condition
is:

- Dry or damp Not applicable
- Wet Low

- Frost or black ice (thin ice) Low

- Slush or loose snow Medium

- Packed snow or thick ice High

Adjustments to Precipitation Dilution Potential

a) Wheel path area condition Increase precipitation dilution potential above by number of
when precipitation is present levels

Bare 0

Frost or thin ice 0

Slush, loose snow, packed snow,

or thick ice !

b) Cycle time

0 - 1.5 hours 0
1.6 - 3.0 hours 1
Over 3.0 hours 2

¢) Traffic volume at traffic speeds > 35 mph

Less than 125 vph 0
More than 125 vph 1
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Table 7: Application Rates for Solid, Pre-wetted Solid, and Liquid Sodium Chloride

Pavement Adjusted Application rate
Temperature dilution Ice pavement ) —
°F otential bond Solid (1) Ib/ Liquid (2)
v " L-M gal/L-M
Low No 90 (3) 40 (3)
Yes 200 NR (4)
: No 100 (3) 44 (3)
Over 32 Medium
Yes 225 NR (4)
: No 110 (3) 48 (3)
High Yos 50 R
Low No 130 57
Yes 275 NR (4)
. No 150 66
30to 32 Medium
Yes 300 NR (4)
. No 160 70
High Yos o N
Low No 170 74
Yes 350 NR (4)
: No 180 79
250 30 Medium
Yes 375 NR (4)
. No 190 33
High Yos 200 R
Low No 200 87
Yes 425 NR (4)
. No 210 92
20 to 25 Medium
Yes 450 NR (4)
) No 220 96
High Vos T Y
Low No 230 NR
Yes 500 NR
. No 240 NR
15to0 20 Medium
Yes 525 NR
. No 250 NR
High Yos P T
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5 - Designing Snow and Ice Control Material Treatment

Low No 260 NR
Yes 575 NR
10 to 15 Medium No 270 NR
Yes 600 NR
. No 280 NR
High
Yes 625 NR

A. If unbonded, try mechanical removal without chemical.

B. If bonded, apply chemical at 700 1b/L-M. Plow when slushy. Repeat
as necessary.

C. Apply abrasives as necessary.

Below 10°F

NR = Not recommended.

Specific Notes:
1. Values for “solid” also apply to prewet solid and include the equivalent dry chemical
weight in prewetting solutions.

2. Liquid values are shown for the 23-percent concentration solution.

3. In unbonded, try mechanical removal without applying chemicals. If pretreating, use this
application rate.

4. If very thin ice, liquids may be applied at the unbonded rates.
General Notes:

5. These application rates are starting points. Local experience should refine these
recommendations.

6. Prewetting chemicals should allow application rates to be reduced by up to about 20%
depending on such primary factors as spread pattern and spreading speed.

7. Application rates for chemicals other than sodium chloride will need to be adjusted using
the guidance in Appendix 6.

Before applying any ice control chemical, the surface should be cleared of as much snow and
ice as possible.
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6 - Application of Snow and Ice
Control Chemicals

After the ice control treatment for prevailing conditions has been decided, the final step is to
get the designed treatment in the right location at the right time. The following techniques can
optimize treatment effectiveness.

6.1 TWO-LANE, TWO-WAY TRAFFIC HIGHWAYS (ONE-LANE EACH WAY)

The most effective way to treat this highway is to spread the ice control chemical in about
the middle third of the highway. The slope of the highway and traffic will distribute the
chemical fairly quickly across the entire pavement. When doing simultaneous plowing
operations, care must be taken not to plow chemicals off too quickly. Set the spreader to
spread only in the plowed path. If plowing is not anticipated, spread the entire middle third
on the “out” run of an “out and return” route. It is okay to have a truck on the road not
spreading if it is part of a planned strategy.

6.2 MULTI-LANE HIGHWAYS

Most agencies spread ice control chemicals on multi—lane highways as nearly full width as
possible. Care must be taken not to spread beyond the pavement limits. Narrow bands of material
near the high edge of each lane are also effective.

6.3 PARKING AREAS AND WALKWAYS

Spreading ice control chemicals as evenly as possible over the entire paved area is
recommended for parking areas and walkways. These areas present a unique opportunity
for anti—icing with solid chemicals as traffic will not displace them from the surface.
Caution should be used to prevent excessive applications that remain between snow and
ice events.

6.4 HILLS, CURVES AND INTERSECTIONS

Because of the higher friction requirements on hills, curves and intersections, many agencies
use a higher application rate than on straight sections of highway. On lower level-of—service
highways, these are sometimes the only areas that receive treatment. When doing special
treatment at intersections, it is important to carry the treatment beyond the point where
traffic normally backs up in snow and ice conditions.
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6.5 BRIDGES AND OTHER ELEVATED STRUCTURES NOT RESTING ON EARTH

In the fall and at other times when there is a rapid, severe decrease in air temperature, elevated
structures are likely to be colder than adjacent pavement on earth. It is appropriate to increase
application rate on these structures so critical dilution will not occur or will occur at about the
same time as the surrounding pavement. Toward spring, when air temperatures are warming,
structure temperatures are likely to be warmer than the surrounding pavement. Higher
application rates are not necessary in this situation.

6.6 STRONG CROSSWINDS

When spreading in strong crosswinds, try to keep the spreader upwind of the intended spread
location. If the wind is too strong, spreading may not be appropriate.

6.7 BANKED OR ELEVATED CURVES

Try to keep the spread pattern on the high side of elevated curves. As the chemical works,
chemical brine will migrate over the remainder of the pavement.

6.8 CHANGES IN MAINTENANCE JURISDICTION OR LEVEL OF SERVICE

Sometimes where maintenance jurisdiction or mandated level of service changes, there will be a
dramatic change in the available pavement friction. This is a dangerous condition as it is usually
unexpected. To alert motorists, appropriate signing or transitioning of the level-of—service
treatment should be used.

6.9 WORST-CASE SCENARIOS

The worst cases usually occur when the chemical treatment is quickly overwhelmed
(diluted) by excessive amounts of water or ice. Blizzard conditions (intense snowfall,
wind, very cold temperatures) quickly dilute ice control chemicals and render them
virtually useless. If the pavement temperature going into and coming out of a blizzard is
expected to be low, then plowing only is probably the best strategy. After the blizzard,

if it is still very cold, use abrasives as necessary until warmer temperatures will allow
chemical deicing to work. If the pavement temperature throughout and after the blizzard
is likely to be fairly warm, a treatment with an ice control chemical before or early in the
storm followed by plowing only throughout the storm, will make deicing at the end of the
storm much quicker.

Rapidly accumulating freezing rain is another maintenance nightmare. The best strategy is to
apply solid ice control chemicals, at a high rate, in very narrow bands in the high—side wheel
path of each lane. With luck, there will be a location in each lane that will provide enough
friction to allow vehicles to stop and steer.

In situations where falling and/or blowing snow make visibility near zero, it is a good idea to
get snow and ice control vehicles well off the road. Operating in those conditions is a risk to
everyone involved.
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6 - Application of Snow and Ice Control Chemicals
6.10 TYPICAL SPREAD PATTERNS FOR SNOW AND ICE MATERIALS

Figure 6 illustrates five typical general spread patterns and their use. This should
strongly suggest that identifying spreader settings to achieve these patterns should be
part of the calibration process. It is likely that optimum spread patterns will change
before, during, and after winter weather events as weather and operational conditions
are continually changing.

Most solid ice control materials spreaders have adjustment capability that will achieve these
patterns. These include:

e Spinner speed
This controls how far the material is cast

e Deflectors
These limit the cast of the materials. Note: When there is deflector control, increasing
spinner speed will not increase cast distance.

e Drop location on spinner
The bulk of the material discharged will be about 180° from the drop location

e Spinner direction
The direction of rotation can be changed by reversing the hydraulic hoses that drive
the spinner motor

Achieving the desired spread patterns is largely a trial and error process. They can be established
by observing the accumulation of material on the floor of the chemical storage facility. They
should be verified by observing the pattern during field operations.
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PATTERN

50

Figure 6: Spread Patterns

MATERIALS USE
® Spread only on 2 lane- 2 way traffic
® (Chemiculs or high points on multilane, one
way traffic
® Plow and spread on the “return”
portion of an “out” and “return”
scgment
® Plow and spread if multi lane 1
¢ Chemicals way, apply to high side of lane (it
could be to the far right in the lane)
® Chemiculs Plow and spread
®  Abrasives Sprecad only
® Chemicals/
Abrasives Mix
Chemicals ® Spread only thin ice or other
Abrasives slippery cpnditiqns where a quick
. response is required
Chemicals/ . .
T e L] PIO\Y«r and spread on the “retum
portion of an “out” and “return™
scgment
® Spread only — thick ice (heavy
® Chemicals freezing rain)
® Plow and spread in blizzard like
conditions
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6 - Application of Snow and Ice Control Chemicals
6.11 GETTING THE APPLICATION RIGHT

Application rates for ice control chemicals are usually specified in pounds—per—lane—mile

or kilograms—per—lane—kilometer. Spreaders are usually calibrated to deliver pounds per
mile or kilograms per kilometer (the discharge rate). It is important to understand that
relationship in order to be sure the proper application rate is being used. The application rate
is the number of pounds or kilograms dispensed per mile or kilometer (the discharge rate)
divided by the number of lanes being treated. The following table demonstrates discharge
and application rates.

Table 8: Discharge Rate and Application Rate

Application Rate, kilograms per lane kilometer
kiIngiji(:r]r?srPIgllc?;t:ter Number of lanes being treated
1 2 3
28 (100)* 28 (100)** 14 ( 50) 9 (33)
56 (200) 56 (200) 28 (100) 19 (67)
84 (300) 84 (300) 42 (150) 28 (100)
112 (400) 112 (400) 56 (200) 37 (133)
140 (500) 140 (500) 70 (250) 47 (167)
168 (600) 168 (600) 84 (300) 56 (200)
196 (700) 196 (700) 98 (350) 65 (233)
224 (800) 224 (800) 112 (400) 75 (267)
*(pounds/mile)
**(pounds per lane—mile)
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7 - Snow Plowing and Removal

Removal of accumulations of snow from highways and other transportation facilities by plowing
is usually the first step in restoring function. However, if the anti—icing strategy was successfully
employed, it may be the last step.

7.1 SNOW PLOWING PROCEDURES

Snowplow operators use a variety of techniques that depend on highway configuration and
environmental conditions.

There are some general guidelines that apply:

e Fresh snow is easier to plow than consolidated snow.

= Try not to leave berms of snow on the traveled way for long periods of time.

= Maximize the use of right turns in routing.

e Where possible, cast snow downwind.

= Do not plow recently applied ice control chemicals off the road.

* Do not plow snow off bridges and overpasses except where nothing passes beneath.

e On one-way (divided) highways, use close echelon plowing (where the plows are
close enough together that traffic cannot pass) to the extent possible in high traffic
volume situations In lower traffic volume situations, the plow trucks may be spaced
further apart to allow for traffic passage.

e Minimize backing maneuvers.

= Plow snow well beyond the high point on banked curves and other similar sections.
= Do not cast snow into traffic.

= Try to plow before peak traffic.

e When visibility is reduced to near zero by falling or blowing snow, get the plow
vehicle safely well off the road and shut all lights off. Resume operations when
visibility improves to a reasonably safe distance.

7.1.1 Benching and Shelving

Benching and shelving are usually accomplished with wing plows. It may be part of a
pushing—back operation to provide additional snow storage, improve sight distance, or widen
an existing plowed path. Here, the wing plow is near horizontal and several feet off the
ground. This operation usually requires placing locking pins in the wing plow push arms.
These pins must be removed when performing normal plowing operations.
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7.2 SNOW REMOVAL

Snow removal operations usually require significant relocation of snow as opposed to simple
displacement provided by plowing. Snow blowers, large hauling trucks and large wheel loaders
are the primary pieces of equipment used for this purpose. Snow blowers can cast snow well
away from the working location or deposit it into a truck for subsequent disposal. In the highway
environment, try to cast snow downwind. This will minimize the snow cloud and make the
operation more visible to motorists. If it is calm, cast the snow into the direction of the prevailing
wind. The resulting snow berm will act like snow fence and capture some blowing snow that
would otherwise reach the highway. When using snow blowers, care must be exercised to

avoid involvement with non—snow objects. Large loaders can also relocate snow into trucks or
elsewhere in the immediate area. This is a slower operation, but it works. Snow melters can be
cost effective in larger operations with long haul distances.

7.3 SAFETY RESTORATION AND CLEAN-UP OPERATIONS

After snowplowing and the return of the pavement surface to the appropriate level of service,
safety restoration and clean—up operations should commence. In general, safety—related tasks
should precede mobility and commerce related tasks.

The following list of clean—up operations is in approximate priority order:

1. Snow removal at locations that could melt and run onto the pavement (banked
curves, super—elevated ramps, etc.)

Snow removal on bridges (do not cast snow on features below)

Snow removal in areas of reduced sight distance (intersections, curves,
interchanges, etc.)

4.  Snow removal around safety features (impact attenuators, guardrail, close median
barriers, etc.). In the case of guardrail and median barriers, resources and logistics
may only allow removal at “high probability” locations

54 Cornell Local Roads Program



11.
12.
13.

7 - Snow Plowing and Removal
Removal of accumulated snow that may be causing traffic to use other than
intended pavement areas
Snow removal in limited storage areas (narrow median, shoulders, gores, etc.)

Snow removal from recessed drainage features, culverts, channels, gutters, sag
curves, etc., that may cause melt water to flow onto the pavement and freeze at night

Snow removal from shallow cuts that may have drifted in
Snow and ice removal at railroad crossings

Snow removal on raised islands, medians, shoulders, gores, bridge sidewalks and
guardrail support. Also rumble strips, curbs, raised pavement markings, buried
delineator posts, etc

Snow removal from buried or obscure signs
Snow removal in restricted areas that may impact mobility

Snow removal in business/commercial areas
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Appendix 1 - Guidelines

for Plans and Policy Documents

Bre
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\

Written Snow and Ice Control Plan and

Policy Documents are Essential for
Winter Maintenance Agencies

BY

Duane E. “Dewey” Amsler 5r. PE.

AFM Engineering Services

COMNTROL PLAN 15 OME OF THE MOST IMPORTANT THIMGS A HIGHWAY

CEIATIHE AND MAINTAINING AN APPROVED WRITTEN SNOW AND ICE

MAINTEMNAMCE AGENCY CANMN DO FOR ITSELF, ITS GOYVERNMENTAL
ENTITY, ITS COMMUNITY AND ITS CUSTOMERS.

BENEFITS OF A
WRITTEN SHNOWFIGHTING
PLAN AMD POLICY

The primary berefits of

# The publicwill have 3 clearer un-
derstanding of agency operations.
This will generally result in re-
dured complaints and request for
Service.

Winter Maintenance Training
Program and prepared a training
document entitled *10 Lessons For
Winter Operations Survival”. This
document foruses primarily on
plan and policy issues. He has

creating a plan include:

= Apency managers and
gsupervisors are forced to
plan shead. This avoids
chaos when difficult situa-
tions arise and providee a
framework for efficient and
A a result of & good plan-
ning process, there willbe a
higher and more consistent
level of service that results
in increased safety, higher
mchility fin penersl and for emer-
gency services) and fewer "lost”
days for the business, education,
trarsportation and manufacturing
sechors.
kanagers, supervisors, main-
tenance workers and the
governmental community at large,
will all be on the eame page in
terms of policy, operational
procedures and operational iEsues.
Exposure to tort lisbility will be
limited if the plan is reasonable,
has realistic goals, is resource driv-
en and is followed to the extent
poesible.

= The agency will have a forum for
contimuous improvement and a
bagis for comprehensive traiming.

The benefite of governmental agen-
cies, educational facilities and major
employers having 8 comprehen-
sive written snow and ice control
plars have long been recognized.

Al Geaford, 2 Technology Trarsfer
Specialist with the Institute of State
and Regional Affairs at Penn State
University, is a long time advocate
of carefully crafted written plans
and policies. He helped create the
“Winter Planning and Organization”
section of the Salt Institute/LTAP

Cornell Local Roads Program

presented the essence of that
dorument at many training fo-

cies to create written policy
documents.

Iwae fortunate to be assigned
the task of updating the writ-
‘ten smow and ice control plan
and pelicy for the New York
State Department of Transpor-
‘tation in 1991. We employed
& committes process to blend
new technology and ideas with ex-
isting policy. The resulting document.
has stood the test of dme well and
ig, only now, under revision. [ have
had scores of oecagions o provide
expert testimony on that document
as it related to particular snow and
ice claims against NYSDOT. As long
as the guidelines in the policy have
been followed to the extent poseible,
there has been wery little succeestful
litigation.
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Snow & Ice Control

The experience of three agencies
that have crafted comprebensive
snow and ice control plan and
policy documents is instructve:

Indiana Department of Transportation

Tom Eonieczny, LaPorte District
Highnaray Management Director for
NDHDT, offers the following about
the creation and implementation of
8 comprebensive snoe and ice
control plan and policy:

“In 2000, after seeing many excit-
ing innovations in spow fighting
arcund the country, Indiana DOT
made 2 commitment to modernize
its winter maintenance efforts. We
created 2 Winter Operations Team to
review and disseminate information
which leads to recommendations
regarding enow and ice removal
materials, equipment, and activi-
ties. Cme objective was to provide
moTe consistent service on a state-
wide bagis. As part of this effort,
the Team prepared a Total Storm
Manapement Manual as & tool that
provides guidelines and cptions in
an effort to keep Indiana Highways
open and safe during the winter
s2ason. The manual covers a wide
range of topice: administrative and
management issues, equipment,
snow and ice control materials,
weather information systems, shorm
operations, and miscellaneous is-
sues guch as training aids and
reports. It ie a rescurce that has
everything needed in one location.

[t ie both for the novice and the wet-
eran. Although initially there was
some reluckance to change, most of
our employees have noticed a dif-
ference and have embraced cur new
direction. [t has delivered us from
& reactionary agency to one that is
proactive and innovative and striv-
ing to enhance eafety, mobility, and
economic growth for our customers.”

Tom further indicates that most

of the benefits listed abowe hawve,

in fact, benefited INCOT. The M-
LOT manual is aveilable at: hitp:
firebar.ecn purdue. edu TREY under

"Current lesues"

Rockland County, NY Highway
Department

Charles H. "Skip" Vezzett is the
ESuperintendent of Higtvarays for
Rockland County. 5ldp's first expo-
sure no the benefits of 2 writken
plan and policy wae at an AFWA
Snow Conference about 20 yeare ago
while he was Highway Superinten-
dent for the Town of Crangetown,
Rockland County. He remembers the
liability-limiting potential as being
8 goiod reaeon to start the process.
With broad-based input, he crafted
8 written policy for Orangetown. The
soope of the palicy grew and even-
tually contained & comprehensive
materials management plan that
allowed the Town bo win several
"Excellence in Storage” awards from
the 321t Institute. During his cur-
rent terure with Rockland County;
He creatsd a similar, but more com-
prehensive, written plan and palicy.
That palicy is on the County web
page at:

Highmrsy/construct him Skap feels
that the policy is 2 great internal
and external communications tocl
that helps maintain uniformity of
service and keep his "customers"
informed. The county receies very
few complaints about ite enow and
ice control services. The commit-
ment to excellence that drove the
creation of plan and policy has had
important epin offs in terms of keep-
ing the highway forces up to date
in terms of innovative equipment,
ground speed controlled materials
application and level of eervice ap-
propriate strategies and tactics.

Township of Cranberry, PA Highway
Department

Cuane McKee is the Director of
Public Waorke for the Township of
Cranberry [n 2004 the Township
decided create a snow and ice con-
trol plan and policy that would help
them in materials management,
public communication/acceptance
and provide 2 tool for modemizing
operations and equipment. The
Towrship went about it in a little
different manner. [t hired a consul-
tant with significant experience in
creating enow and ice contral plars
to eseist them thmough the process.

Cornell Local Roads Program

The Tewnship created a diverse
committee including: representa-
tives from several stake holding
departments, towmship managers,
highwray supervisors and equip-
ment operators to provide input
and review material provided by the
consultant. As the Township had to
provide little staff time, the process
only took about 2 months from start
to final draft.

A separate, but integral part of
Cranberry's enow and ice plan is

8 materizle management plan.

The plan uees situational analyeis
and identifies all of the business
practices employed to minimize en-
vironmental pollution. These
become the basis for its policy

Zince implementation, Cranberry
has uesd the plan and policy as
& primary training document.
Dmzne fesls that thare has been
significant improvement in pro-
viding a uniform level of service
and a much better understand-
ing of operational policies. This
has resulted in fewer snow and ice
service complainte.. The plan is
available on the Township web page
(huttp/erwrer, furp. cranberry pa,us/
blicenorks
SNOWICECONTROLO4 pdf |

Using the plan ae & roadmap for
continuoue improvement, Cranberry
iz phasing-in ground speed control-
lere and truck mounted pavement
temperature eensors through new
equipment buys. They installed a
“poor man's BWIS" (2 $20 bulb ther-
mometsr cemented into an area

of the parking lot) that provides
surrogate pavement emperature
information to aesist in determining
ice control treatments on the roads.
Chemical application rates are now
designed to reflect current pavement
temperature, weather conditions
and the presence or absence of ice/
pavement bond.

CREATING A WRITTEN
PLAN AND POLICY

The process for creating & written
plan and policy is extremely impor-
tant to the overall success of the
effort.




Ome key element for success is o
secure broad-based participation.
Representation and input from the
follonaring may be helpful in crafting
8 widely accepted plan:

= Highra=y agency (probably should
lead the process)

» Police agency

» Fire control agency

» EME and major medical facilities

» School district

» Elected legislative body

» Loral traneit

» Major local employers

» Road/streetside business cwners

» Loral autocmobile clubs

» Loral media

» Commumnity groups (::hurchea.
PTAE, service groups

= Atlarge customers (road users
and roadside property owrers)

Form a smaller working commit-
tee. It i= not practical to have s
large working committes comprised
of representatives from all of the
sbove groupe. Some may have to
provide input by only reviewing and
commenting on draft documents or
attend a few mestings where they
can comment on drafts.

The waorking committes should hene
top-to-bottom representation from
the highway {l=ad) agency. Com-
mittes members should look for
examples of plan and policy docu-
ments from neighbor agencies, LTAP
Centers, the "Winter Flanning and
Crganization” section of the Salt
[netitute,LTAP Winter Maintenance
Training Program, the agencies cited

in this article and inkemet resources.

Much of that will be unnecessary, a&
mzst of the topice will be discusssd
in this document.

Omece an agency has crafted a plan it
feels will serve the agency and com-
munity at large, that plan must be
approved by the municipality s legal
staff and wltimately by the
governing legislative body.

ELEMENTS ©F A WRITTEN
PLAM AND POLICY

Each plan should create a roadmap
for readers. A general introductory
section should contain informa-
tion that will guide the reader in
terms of: content, purpose, how
the document was created, sources
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of information that appears in the
document, the general philosophy of
agency snow and ice contral opera-
tions and how the agency will use
the document. It should also define
many of the terme that appearin
the document. A= an example:

EZhall and Must = a required course
of action

Zhould and Recommended = a
recommended course of action

May = an opticnal course of action

Consider 2 statement that alerts the
reader that the resources svilable
are finite and during and immedi-
ately after intense and unexpected
weather events, despite heroic ef-
farts by cTews, it may be impoesible
to restore barefwet pavement
conditions.

Section 1: Communication and
coopemtion

This section should contain how
"customers” can contact the high-
way agency to request seTvice or
report bad road conditions. It might
include telephone numbers, e-mail
addresses and/or website URLe.
Customers should be urged to use
restraint in this area, particularly
with telephone contacts, a5 there is
likely to be & large volume of calle
during winter weather events. If the
agency is able to provide weather,
road condition and treatment prog-
rees information, howr the public can
access that information should be
detailed here as well as listing other
locations and sources of information
sbout winter maintenance activities,

A section on how customers can
help facilitate winter maintenance
operations should sppear in this
section. lteme like parking regula-
tions, snow eMmEergency roukes, Enow
removal cperations, tire,/chain re-
quiremente, abandored vehicles and
generally not driving during events
should appear here.

Amnother section on how custom-
ere can help by keeping trash cans,
baeketball devices, large cbstacles,
snow forts, and fencing aweay from
the road, and re ing s from
arcund hydrants can be helpfil.
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A reminder that it is illegal to re-
locate snow into the read should
also appear here (this applies to
both residential and commercial
anow plowing/blowingshoeling
operations). A copy of the applicable
section of State or Provincial law
should be placed in the Appendix.
This is a good location for safety tHps
sbout removing and storing snow
from driveways and walk waye, and
general winter safety driving and
preparedness information. A section
on honer the agency will deal with
ploner damage to mailboxes, turf and
other features should also appear
here.

This section is & good location fior
&2 multi agency arganizationzl and
communications directory as it re-
lates tosnow and ice control and
other emergency situations.

A listing of the roads within the
political subdivision that are NOT
maintained by the agency is always
helpful. Here contact information
far the responsible maintenance
agency should also be provided.

Section 2; Level of Service

This is where the agency describes
what customers can expect in terms
of snowr and ice service.

In eddition to providing customer

expectations, it will be the standard

of accountability in the event of
slippery roads and related litigation

Commeon descriptors include:

* When treatments are supposed to
begin after a storm starts

» Road conditions at various points
in time, during and after & winter
weather events

» The level of effort that will be pro-
vided for various storm conditions

» A priority claseification of the en-
tire road system (A B, C; 1,2.3; Red,
Yellow, Blue, etc.),

» Treatment timing and sequence
[pricrities) for various storm con-
ditions by time of day and day of
week

» The ﬁme{eg service will be
diminished or not provided

* When "clean up” operations will
begin
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[t is important for the agency and
its customers to realize that avail-
ahble resources dictate the Level

of service that can be provided.
Although there may be political
preseure to put & happy face on the
service capabilities, it is wise to etate
only what can actually be provided.
Candid statements about not be-
ing able to provide the goal lewel

of service during unusually severs
and long duration events, and other
circumatances that may diminish
the capability of the work force are a
good idea.

Define how level of service is deber-
mined. A good way to do this is to
establish a *design storm” inteneity
and duration that may be exceaded
about 10% of the time in amy ghven
year (the 307 percentile storm) for
your area. This will vary consider-
ably depending on location, but 1
inch of snow per hour for 2 pericd
of 12 hours may be a good start-
ing point. Cnce this is established,
use treatment cycle time capability
(pased on the availability of people
and equipment), and the type of
treatment capability (solid chemi-
cals, sbrasives/chemical mixtures,
liquid chemicals, plow only, etc.) to
determine how yow will describe
level of service. Here you can cite the
other factors that interact to impact
cyrcle time and routing decisione.
Theee include:

» Higher wolume,/slow traffic moving
roads

» Critical locations
hills
curves
interesections
school bus routes
transit routes
EMErPENCY BETVi0es
considerations
high snow 2nd ice accident
locations and other problematic
Areas
business routes
SO ETNETEENCY Toutes

» Other situations unique to the
local community

Section 3: Flanning

This section is primarily to provide a
blueprint for the agency to conduct
the year-around activities that relate

to sponr and ice control. A pood ap-
proach is to use the seasons of the
calendar year to describe agency ac-
tivities that should be accomplished
in & timely manner, in those time
frames.

Spring activities may include:

» Equipment breakdown and storage

» Materials imrentory

» Review the effectivensss of
operational procedures

» Highoaray inspection

» Analysis of winter data

» Review the effectivensse of
personnel and staffing policies

» Review equipment performance
and maintenance ackvities

» Review contract, interagency and
inker mumnicipality cooperative
performance

» Clean-up of winter materials

» Damage repair

» Saoliciting feedback from custom-
ere on the past wintsr service
performance

Summer acthon items may include:

» Ordering/bidding materials and
equipment

» Drainage improvements

» Cbstacle remediation

» Drainage structure adjustments

» Practical improwvements to high
snowr and ice accident areas

» Training for new operatore and
staff

Fall activity iterms may inchads:

» Finalize all cooperative and con-
tract agreements for snow and ice
equipment and services
Make sure weather information
and other information systems are
fully functional
Make sure weather information
and other information systems are
fully functional
Start sequentially bringing snow
and ice equipment on line
Make necessary changss to plan
and policy document (see Part [ of
this series)

Commit necessary operational
changes to writing

Refresher training for seasoned
operators and staff and contima-
ing training for new operabors and
gtaff

» Snow and ice mestings with
unian(s)

» Calibrate materials spreaders
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» Mark obstacles and do "dry runs®

» Trim cverhanging tress

» [nstall snow fence

» Mark drainage structures

» Coordination meetings with all
imvolved agencies

= Establish and reestablish contact
with media and other information
cutlets

Cmgning winter activities may
include:

» Getting peychologically, phorsically
and operationally prepared for
the first and succeeding shorms
E;W,hmem they arrive),

iew performance after each
storm and maks adjustments as
TIECESERTY
Maintain materials irentony
control
Timely performance of safety res-
toration and cleanmup opeTations
after each storm should include:

achieving and maintaining sat-
isfachory pavement surface
conditions

clearing sight distance
problems

pushing back

maintaining "problematic”
areas

drainage restoration
clearing bridges safety

] BE BE MECEESATY
clearing drifted ameas
clearing sidewalks

clearing hydrants

clearing croeswalks

clearing signs and signals

This section is & gocd location to in-
clade the "continuous improvemsnt”
activities that ccour through out

the year. These would include: post
stoTm meetings, post season meet-
ings, pre eeason meekings, various
training forume, various committes
activities, and “living document”
provisions for the plan and policy
document.

Section 4: Record-keeping

A baeic record keeping system for
snow and ice control operations is a
very valuable asset. [t has a number
of benefite including being a
powertul tocl for use in:




» Defense against frivolous tort
claims and other allegations

» Development of budget request
and defining impacts of budget
reductions

» Measurement of the efficiency and
effectiveness of agency operations

» Measurement of the success or
failure of improwvement effarts
Herte the agency should define the

essential content, or provide ap-
pended examples of: operator
reports or trip tickets, supervisor
Teports, equipment operaticn and
maintenance reports and
managemsnt reports.

Section 5 Risk Management

[n this section the agenoy should

describe activities and programs

that relate to snow and ice risk

management. These may include:

» Imeurance or self-insurance status

» Safety training programs

» Programe bo identify and
remediate high accident locations

» Weather and road condition infor-
mation systems (internal and for
public distribution)

» Accident investigation/
documentation procedures

» Training on agency policy and
procedurs

» Training on how to create and
maintain records

» Environmental risk management
details are covered in the *MATE-

ALS MANAGEMEMT PLAN®, later

in this document).

Section & Appended information

This section ehould contain a listing

and location of the varous ap-

pended information that appears at

the end of the document. These may

include:

» Beat or route maps

= Perscnmel palicy documents

» Relevant portions of union
AFTEEMETtS

® Perscnmel and equipment rosters

» A listing and locations/maps of
parking sites for use during storms
and clean up cperations

» Snow storage/dispossl locations

» Maps showing emergency snow
routes and level of service classifi-
cations

Appendix 1 - Guidelines for Plans and Policy Documents

» Locations of emergency shelters

» Copies of any applicable local laws
or ordinances

» Copies of applicable porticns of
Etate or Provincial Highway Law,
Insurance Law and Vehicle and
traffic Lawr

Theee lists are necessarily incom-
plete, as there are other items to
consider on a local basis, but it
should give 2 genersl idea of the
mioTe important items that should
be included in 2 well crafted written
snow and ice control plan and policy

OPERATIONS

Your encw and ice control plan and
policy will only be eo many words
unlese you include & section on the
nuts and bolte of the plan in terms
of operations and materials manage-
ment. This will encompass several
sections, beginning with:

Section 7: General approach to snowr
amnd ice control operations

This section should eview the strat-
egies and tactics employed by the
agency, their background, rational
and specific areas and times they
will be utilized. This should be fairky
specific and detailed, as it will be a
bagie for training agency personnel.
Here, a clear definition of funda-
mental enow and ice control terms
should be provided, or reference
provided for items such as:

* Anti-icing

» Deicing

» Temporary frickhon improvement

* Prewetting

» Pre-treating

» Material spread pattern

» Material diecharge rate

» Material application rate

» [ce control chemicals

» Chemical form

» Gradation or grain Size
distributicn

» Zolution

» Chemical concentration

» Chemical dilution

» Eutectic temperature

» Eutectic concentration

» Endothermic

» Exathermic

» Hygroscopic

* Abrasives

» Mixed abrasives
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» Cme-way plow

» Reversible plow

» Wing plowr

= V' plow

» Underbody plow

» Flow angle of attack

» Flow rake angle

» Minimum depth of sncw that can
be plowed

» Snow plowing

» Tandem plowing

» Closeechelon plowing

» Benching or shelving

» Windrow of plowed enow

» Snow removal

» Other lacallydefined termes and
procedurss

# more complete st (glossary),
and asscciated definitions for most
of the terme that appear in this
article, that is suitable for placing
in the body of the plan and policy
document of in an.appendix can
be found =t wane sslbretitute oo
i anghtml

Section 8 Specific treatment
guidelines

This section provides the specific
guidance for all snow and ice con-
traol cperatiors. Before getbng into
designing individuel trestments, a
set of definiticns for comimen terms
that relate to pavement and weather
conditions should be provided. Pawve-
ment condition terms may include:

» Dty

* Damp

= Wet

» Slush

» Loose snow
» Packed snow
= Frost

» Thin lce

» Thick lce

Weather
[Precipitaticn)
Condition terms
may include:

* Mons

» Light rain

» Moderate rain

» Heawvy rain

» Freezing rain

= Sleat {ice pellets)
» Light sleet

» Moderate slest
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» Light snow
= Moderate snow
» Heavysnow

» Blowing enow

Section 5: Treatment decision [design)
process

This section should define the

weather and other information

regources utilized by the agency

when making treatment decizions.

It should also provide definition, sig-

nificance and impact of the presence

and magnitude of the treatment

design factars including:

# [ce - pavement bond

# Pavemnent temperature and trend

# Saolar radiation or sunshine

# Clear night sky radistion

» Geo-thermal effects

= Air temperature and wind

= Begidus] snoer or ice on the
pavement

» Type, intensity and trend of
precipitation event

» Treatment cycle time

» Traffic volume, speed and Hming

#» Chemircal type

= Chemical form

The analysie of items immediately
gbove should be summerized into an
application type and rate tables for
the various pavement, weather, traf-
fic and operating conditions.

Section 10: Snow plowing quidelines

This section should include specific
procedures and requirements for:

» Plowing speed
#* Snow cast
#» Tandem and close echelon

#» Plow angles for various condibions

» Managing windrows

» Yarious lane configurations
(passing, turning, decelerationy/
arceleration)

= Intersections and ramps

= Crossocvers

» Cul-de-sacs, dead-ends and alleys

= Safety sppurtenances

» Railroad grade crossings

» Shoulders

» Benching and shelving

Section 11: Materials spreading
procedures

This section should include specific

requirements for placing the mate-

rial on the highmamay: Typicel items

include:

» Spreading Speed

= Spread Pattern for Various
Conditions

# Banked Curves

# Hills, Curves and Intereectinne

# Banked Curves and Bridges

# Placement of Material in Lane(s)

» Parking Areas and Wallnaays

» Bridges and other Potentially
Caold Spots

# Blizzard Treatment

# Thick Ice {Heavy Freezing Rain)
Treatment

# Thin Ice (Frost and Black Ioe)
Treatment

= Snow Pack Treatrment

= Railro i

This section should contain the
locations and type of paesive snow
control features employed and
their maintenance requirements. It
should also contain recommenda-
tions for design and reconstruction
design optiors that minimize drift-
ing and blow-overs.

Section 13: Personmel or persommel
TRARagEmant

This section should contain detail on
a1l the personnel rules and palicies
that relate to snow and ice control
operations. lleme that typically
would be included in this category
include:

» Training requirements and
certifications
» Call-in procedures and

requirements

» Overtime, shifts and scheduling

# Houre of contirmuous duty
limitations

» Temporary and reassigned
personel

# Fitness for Duty —requirements
and cies

# Relevant portions of union
agreement.

» Interaction with the public

» Family readiness
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# Procedures for managing hired,
reagsigned, and cooperative
personel

Section 14: Equipment muanagement

This section should contain the
*riuts and bolts® (no pun intended) of
managing the snow and ice control
equipment fleet. This may be further
broken down into the agency equip-
ment and other equipment.

Agency equipment;

This should contein the melevant
policies and procedures associated
with equipment cwned or leased by
the agency These may include:

» Imventory requirements (parts,
required numbers of each type of
equipment and any "spare”
equipment allowances)

Routine inspection procedures
Eafe operating criteria for each
type of equipment [operational)
Criteria for "*downing” or determin-
ing a piece of equipment is not
roadworthy or safe to operate
Maintenance schedule for each
type of equipment

Calibration procedures for the
various materials distributicn
systems

Fueling procedures

Pereonnel autharity to perform
various types of maintenanoe,
TEpaire

# Procedures and warrants for
outsourced repaits/maintenance

Cwrsourced, cooperative or
“borrowed” equipment,

Everything necessary to acquire and
manage other than agency equip-
ment should appear here. kems may
include:

= Who has what, and how many?

= Achivation procedurs

= Contract requirermnents

#» Determination of pricrities

* Work management procedures (if

comes with Equipment)

# Accounting and required

paperwork




Section 15: Post-storm deanup and
Safety restoration procedures

This section should contain, with
specific location detail, the iteme
of work and when they are to be
performed. [teme that may be
included:

» Shoulder plowing

» [slands and pedestrian Areas

» Railroad grade crossinge

» Warrants for hauling snow

- P'm-cedum for loading, hauling

satisfactory pavement surface
conditions
# Clearing sight distance problems
» Puehing back
# Maintaining "problematic® areas
#» Drainage restoration
» Clearing bridges eafety
APPUTENATICES A6 IECEEEATY

If the agency has & eeparate
EMETEENCy oPerations manual,
relevant portions may be
incorporated into the plan and
policies at this point. If not,

AN BMETgENCY operations plan
should be included here. Critical
information to be provided inchudes:

» Contact information for key func-
tions in local, state and federal
government, utilibes and
emergency aid providers

» Foad and bridge closure plans

#» Detours and emergency evacu-
ation routes/plans for every
poesible scenario

» Potential ecurces of help and what
each can provide

= Mape showing water level at
various flood stages

= Sources of weather information

= Shelter information

» Sources of emergency

= Alert and public information
gystems

# Reporting procedures

» Emergency fuel procurement
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MATERIALS
MANAGEMENT PLAM

It ie crucial to include a comprehen-
sive materials management plamn,
within the framework of the agency
snow and ice control plan. This will
clearly demonstrate that the agency
is doing a credible job of planning
and execubing operations in 8 way
that will hawve the least possible en-
vironmental impact. One of the best
sources of information ocn this topic
is found on the Trarsportation Asso-
cintion of Canada's web page:

i : 5 i :
m#eynibeses

Poltiey statement

The first order of business is to
clearly state, in a policy statement,
the agency s policy, objectives and
COMmmitment o minimizing en-
vironmental impacts and taldng
reaeonable acthone to actusally re-
dure environmental loadings. The
statement ehould emphasize that
highwrany safety is the first priority
in the agency's enow and ice contraol

operations.
Siteational analysis

Here, the agency identifies the
potential sources of negative envi-
ronmerntal impact asscciated with
snow and ice control operations and
defines the locations of areas that
known or may be environmentally
sensitive to aspects of winter
maintenance cperations.

BMaterial

= Sand
#» 5olid ice contrel chemicals
# Liquid ire control chemicals

Material storage and weork
locations

» Stockpiles

» Drainage

. .

# Loading

» Wash water

#» Equipment fluids
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Potentially sensitive areas
asgociated with cn-road usage
# Croundwater recharge aress
# Vulnerable water tables

» Drinking water supplies

= Sengitive vegetation

» Sengitive water bodies

= Sengitive agriculture areas

= Sengitive non-plant species

» Other — locally-defined

Dispossl sites
= Snow
= Abrasives

Flanned approach

In this section, the proposed control
mezsures for dealing with each af
the items in the Situational analysis
should be described. Some not-so-
obwicus measures may include:

» Equipment calibraticn

» Prewetting to make solid
chemicale more effectie

» Ground speed control of all
materials dispersed

# Designing individual material
treatments in response te weather
and road conditions of the
moment and rear future

= Spread pattern control

Training activities

The varioue training requirements,
activities in support of the agency
materiale management program, for
agency and hired forces, should be
described hera.

Monitoring, record-keeping,
reporting, analysis and agency

Here, the systematic process for as-
suring the materials management
program is working, as intended,
should be described in detail.
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CoONCLUSION

Tha list of possible topics for Inclusion In municipal
snow and ice control plans provided in this document

b
L is large, and probably incomplate. Realistically, it is
- not expocted that every snow and ice control plan will
\____\ contain all of the material listed. However, it is a good
idaa for an agency to at lasast consider all ol tha
) topics.
[Mota: this documeant Is postad on the Salt Instituts

website, hitpu/fwww.saltinstitute.org, and will be
updatead pariodically -DEA]

If you'd like this publication or our other salt-related information deliverad
automatically via a newsreader, you can subscribe to our
Salt Instltute NewsCeniral service or add any of our
ht ww.saltinstitute.or ; ader.html
feads to your newsraadar.

If you prafer to visit the weabsite at www.saltinstitute.org, you may find special value in
these pages:

Highway Deicing and Anti-icing for Safety and Mobility

whanw. sal tinsti utae.ong/30. himl

Important Articles on S5alt and Highway Deicing and Antl-icing

www. sal tirsti hute.org/21 . himil

Salt Institute Publications A-V List Ordering Instructions
www.sal tineti hute.org/34. himl

Snowlighters Training www.salinstituts.org/snowfighting

Winter Maintenance Training Resource

hittp:/Avww saltinstituta. org/snowfighting/winop-resounc es/winops rasourcas. himl

700 Morth Fairfax Street
Fairfax Plaza, Suil= 600
Alexandria, W 22314-2040
Voice: 703/ 5494648
Fax: 703,548-2104 Fax
Web Siter hitp://'wrerw. sallins lilale org
e-mail: info@saltinstilule.org

Permission is granted to reprint material from Written Snow and Ice Control Flan and Policy Docurnernts are
Espential for Winter Maintenance Agendes provided credit is given.

64 Cornell Local Roads Program



Appendix 2 - NYSDOT Truck Check Sheet

TRUCK CHECK SHEET (WINTER SEASON)
Truck 1D:
Unload and Wash Hopper/Combo
Wash Truck
Refuel
Lube Chassis

Interior

. Head Lights

. All Exterior Spot Lights

. Revolving Lights

. Hopper Lights (Spot & Warning)

. Reverse Lights

. Directional Lights/4-Way Flashers

. Brake Lights

. Wipers, Washer

9. Defrost/Heater

10. 2- Way Radio

11 . Dickey John Operation

12. Levers & Pins

13. Clutch Free Play (1.5”), Steering. And Brake Operation
14. First Aid Kit, Fire Extinguisher, Triangles

15. Mirrors, Mirror Heaters, All Gauges, All Glass

16. Clean Cab (Litter, Projectiles/Objects, etc.)

17. Seats and Seat Belts

18. Copy of Overwidth Permit & Accident Reporting Forms (Glove Box)

Under Hood

19. Engine Oil ( 15w40)
20. Anti Freeze

21. Power Steering Fluid
22. Window Washer Fluid
23. Hoses and Belts

24. Check for Leaks

Exterior: Left Side

25. Duals (Condition, PS I, Spun, Lug Torque (230 spoke, 450 bud))
26. Hydraulic Fluid (5w20)

27. Hopper: Hoses, Fittings, Tie downs, Electric Connections

28. Hopper: Tie Downs and Flaps

29. Combo Body: Front discharge spinner, gate setting, etc.

30. Cab Steps and Grab Bar

31 . Front Tire (Condition, PSI, Spun, Lug Torque (230 spoke, 450 bud)
32. Hub Oil Level (90w mineral oil)

33. Block Heater and Cord

34. Left Front Leaf Springs

35. Operate Tail Gate Latch Several Times (Be sure to secure afterwards)

Exterior: Left Wing

36. Overall Condition

37. Cables, Clamps and wing cylinder hose’s (For Damage & Rust)
38. Wing Braces, Tension Springs, Shear Pins and Bolts

39. Clevis Pins and Bolts

40. Cutting Edges, Curb Runner, Bolts

41 . D-B lock Assembly

42. Wing Marker

0NN N kAW~

Exterior: Front Plow

Date:

Time:

Mileage:

Operator:

Checked SDR/VTR
1.

®© Nk WD

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Checked SDR/VTR

Cornell Local Roads Program
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43. Overall Condition

44. Cutting Edge

45. Shoes

46. Plow Springs

47. Lifting Chains

48. Push Pins, Cotter Keys

49. Plow Markers

50. Hoses

51 . PTO Drop Box Oil Level (90w mineral oil)

52. Push Frames, Braces (For cracks and/or Damage)

Exterior: Right Wing

53. Overall Condition

54. Cables and Cable Clamps (For Damage & Rust)

55. Wing Braces, Tension Springs, Shear Pins and Bolts

56. Clevis Pins and Bolts

57. Cutting edge, Curb Runner, Bolts

58. D-B lock Assembly

59. Wing Marker

Exterior: Right Side of Truck

60. Front Tire (Condition, PSI, Spun, Lug Torque (230 spoke, 450 bud)
61 . Hub Oil Level (90w mineral oil)

62. Ladder, Cab Steps and Grab Bar

63. Duals (Condition, PSI, Spun, Lug Torque (230 spoke, 450 bud)
64. Hopper Tie Downs, Flaps

65. Hopper Grates

66. Right Front Leaf Spring

67. Exhaust System

68. Under the Hood Tool Box (Fitted Tire Chains & Adjusters)

Exterior: Rear of Truck

69. Gate Setting

70. Hopper Chain Condition

71. Mud Flaps

72. Spinner Chute, Deflectors, Dickey John Sensor
73. Gate Crank Operable

74. Left & Right Side Rear Leaf Springs

75. Hydraulic Hoses

76. Hopper Gear Box Oil Level (90x140 gear oil)
77. Grease Hopper

78. Liquid Saddle Tanks (Check for Operation & Leaks)
79. Hoses from Saddle Tanks

80. Conveyor Chain Gear Box Vent

REMARKS:

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

71.

78.
79.
80.

April, 2006 (Revised January 2012)
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Appendix 3 - Sample Reports

Operator’s Daily Report

Snow and Ice Control Operations
Supervisor’s Report

Albany County

Taper Log

Snow and Ice Tickets

Town of Henrietta

Cornell Local Roads Program
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Appendix 4 - Training Topics

TRAINING TOPICS FOR OPERATORS

I. Pre-season preparation
A. Equipment operational checkout
B. Equipment familiarization
C. Fundamental snow and ice control concepts and impact
D. Route and stockpile familiarization

II. Safety policies
A. Yard safety
B. Backing
C. Materials loading and handling
D. Safety equipment, small tools, gear and stowage
E. Seat belt use
F. Wing plow safety issues
G. Obstacles and stranded vehicles
H. Snow poles, delineators and guard rail
I. Equipment access and egress
J. Tailgate removal and replacement
K. Hopper installation, removal and storage
L. Turnarounds and crossovers
M. Disabled agency vehicles
N. Disabled or stuck private vehicles
O. Emergency repairs
P. Cold weather hazards and clothing
Q. Equipment inspection
R. Length of duty
S. Drug and alcohol policy and issues
T. Physical and mental wellness
U. White-out policy

III. Operational policies
A. Tire chain policy
B. Emergency response
C. Call-in procedure and responsibilities
D. Road closure procedures and responsibilities
E. Communications
F. Plowing procedures
G. Route specific issues
H. Material spreading issues
I. Spreader specific issues
J. Pre-wetting systems
K. Rights and responsibilities under Public Officers (or similar title) Law
L. Snow cast restrictions
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M. Equipment inspection/maintenance/lubrication
N. Fundamental snow and ice control concepts and impact

TRAINING TOPICS FOR SUPERVISORS

I. Safety policies
A. Same group as operators

II. Operational policies
A. Same group as operators, except route specific issues
B. Procedures:
C. Interaction with other agencies
D. Management system and reporting
E. Personnel policies
F. Emergency and disaster management procedures

III. Fundamental snow and ice control concepts
A. Same as operators
B. Snow and ice control materials

IV. Decision making
A. Planning for snow and ice operations
B. Information systems
C. Strategies and tactics

TRAINING TOPICS FOR MANAGERS

I. Fundamental snow and ice control concepts (same as supervisors)

II. Decision making (same as supervisors)

III. Emergency and disaster management procedures (same as supervisors)

IV. Management and reporting systems (same as supervisors)
V. Snow and ice policy issues
A. Level of service
B. Measures of effectiveness
C. Intra and inter agency coordination
D. Resource levels and rationale
E. Road closures
F. Chain control
G. Assistance to others

VI. Snow and ice control materials
A. Acquisition
Stockpile/inventory management

Cornell Local Roads Program 73



Snow & Ice Control

VII. Personnel policies
A. Drug and alcohol
B. Continuous duty
C. Temporary and borrowed employees
D. Training requirements
E. Distribution of overtime
F. Callout requirements

VIII. Equipment issues
A. Inventory
B. Distribution
C. Pre-season prep
D. Readiness or uptime reporting
E. Maintenance schedules
F. Post-season actions

IX. Communications
A. Other governmental agencies/units
B. Emergencies
C. Equipment rental
D. Contracts

X. Communications
A. In-house
B. Inter-agency
C. Media
D. Public

XI. Legal issues
A. Public officers law
B. Highway law
C. Special liability issues
D. Damage

More detailed lists are available from the Cornell Local Roads Program (607) 255-8033.
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Appendix 5 - Snowfighting Calendar

A winter maintenance policy isn’t something that you can implement as the first snowflake
lands on the roadway; it is something that takes planning, preparation and training. Let’s look at
various activities an agency should be performing throughout the year.

LATE SPRING

(after you have had time to regroup from the winter)

Conduct a meeting of agency personnel to review any problems encountered during the previous
winter operations.

Assess the adequacy of materials storage facilities both for environmental and worker safety and
to accommodate sufficient storage to prevent in-season re-supply concerns (the Salt Institute
suggests storing an average year’s usage in-house prior to the winter season).

Lubricate and repair equipment and determine equipment needs for next winter.

Inspect and repair storage facilities as necessary.

SUMMER

Order winter maintenance materials and schedule delivery times. Dry salt is probably the
most widely used material with salt brine, calcium chloride and magnesium chloride used in
conjunction with salt or by themselves when temperatures plunge.

Negotiate any needed contracts for equipment and personnel.

Complete plans for weather reporting and forecasting services. You may be able to join with
other agencies that operate a RWIS (Road Weather Information System) to locate, track and
forecast weather systems in or near your area of maintenance.

Make any last minute written revisions to your winter maintenance program.

LATE SUMMER OR EARLY FALL

Assign responsibilities to your department personnel for winter operations. It must be made clear
who is in charge of specific responsibilities as well as who reports to whom. Concise, accurate
information is crucial to an effective program.

Agree on call-out procedures and gather phone and pager numbers for personnel.

Specify primary and secondary plowing routes and identify the equipment and personnel that
will be responsible for these routes.

Mark features such as manholes, fire hydrants, etc. to more easily locate them during snow conditions.
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Evaluate problem areas prone to drift formations to see if preventive actions are warranted . Tall
weeds, grasses and other vegetation on the upwind side of roadways can cause drifts. Simply
mowing or trimming, allowing the wind to blow unobstructed across the roadway, can greatly
reduce the potential for drifts in many cases.

Train, train, train.

Conduct training sessions for all winter personnel. This includes the equipment operators as well
as office staff, dispatchers, and the like. It is vital that everyone knows their area of responsibility
and how to properly perform their duties. Equipment operators should make several dry runs
over their assigned routes to become familiar with the roads and to plan in advance the best way
of removing the snow from “ tight” spots and the like.

Training and relevant materials are available from a variety of sources. The Salt Institute
has training materials on its website, www.saltinstitute.org/Issues-in-focus/Education-
Center/Snowfighters-training/Snowfighting-training, which you can customize and use

to train your personnel. Also investigate your state’s Local Technical Assistance Program
(LTAP) for training programs and materials. The Federal Highway Administration and the
state DOTs fund these centers to provide training and technical assistance. If you don’t
know how to contact your LTAP center, check online, www.ltap.org/centers or contact
your state’s DOT.

Outfit your equipment for winter operations and make practice runs to ensure that everything
works properly. Calibrate all spreading or spraying equipment before beginning winter
operations. Applying low cost products such as salt at twice the needed rates is not only wasteful
but offers no increase in benefits.

Enlist and train personnel from other departments for backup or relief during prolonged winter
storm events.

Conduct a meeting with other entities such as the school system, transit operators, fire, police,
media, EMT services and business leaders to present your winter maintenance program. This will
help each entity understand how, when and where the roads will be maintained.
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Appendix 6 - Think. Act. Be Safe: Safe
Winter Operations
for Professional Snowfighters

As a professional snowfighter, safety should be your #1
priority. You need to constantly think safe and act safe so
that you will be safe. It's the winning combination for
safe winter operations.

If you think about it , most safety practices are just good
common sense. But you need one other item along with
good common sense — the right attitude. These two
items together, good common sense and the right
attitude, will lead you down the road to safety. With
these two items, you realize the importance of safety and
the importance of knowing your job. You know that
safety has to be constantly emphasized, so that it remains
in focus at all times.

And as a professional snowfighter, your safety becomes
ultra-important. You are out in that winter storm because
the roads are unsafe for driving. You are the one that is
making the roads safe, safe for all the motorists who
need to get to work or carry out essential emergency
operations or just need to continue on their life’s journey.

Realizing the importance of safety, let’s review the many
safety issues encountered in your job of snowfighting.
We will first look at safety items that can be addressed
prior to winter and then deal with safety during actual
winter operations. Then, from all of this, we can develop
a check list for your “on the job™ safety.

Are you prepared for the winter job ahead of you?
Knowing your job is essential. So your safety starts with
training. A well-trained snowfighter will be a safe
snowfighter. Training is essential in preparing you for
your snowfighting duties, for proper handling of
materials, for proper maintenance of equipment, and for
proper operation of the equipment.

Knowing your route is also essential. “Dry runs” can
be a valuable safety practice. Dry runs mean running

your routes just prior to winter. Take notice of what has
changed since last winter. New developments with new

roads or streets and new driveways could have been
constructed. New drainage facilities or new utilities with
poles or manholes might be present. Take notice of what's
overhead - low hanging wires or tree limbs. New curbs or
medians or new guiderail may appear. Take notice of all
these new obstacles, and make notes of locations and
which obstacles could be marked or delineated to allow
you to recognize them when covered with all that white
stuff.

Actually dry runs should be called “wet runs”, because a
good time to run your routes is during a rain. This will tell
you where those drainage problems are; where the
ponding occurs resulting in callouts for icy conditions.

From the above dry runs, several items lending to safety
become evident. Marking all obstacles that can be
marked for location visibility during the storm. All
obstacles within or beside the road that can become a
hazard for plowing and which may become invisible due
to being snow covered should be marked or delineated for
visibility during the storm.

Roadside trees have had all year to grow and spread their
limbs. Scheduling a tree-trimming task prior to winter
will insure that all those low hanging limbs have been cut
off. When setting a minimum height, remember that
heavy wet snow will make limbs bow lower yet.

Having accomplished the above items, we can now turn
our attention to safety during the winter, breaking this into
additional areas: crew safety, material safety, vehicles and
equipment safety, facility safety and operations safety.

Crew Safety

Are we ready to fight the storm? The first item is ad-
equate sleep or rest prior to starting work. Plowing and
spreading can mean long hours, leaving you tired and
exhausted. Proper sleep or rest prior to beginning this task
will keep you awake and alert with safety remaining
important,
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The next item is warm clothes. Multi-layers
of warm clothing give an additional advan-
tage of being able to adjust to changing
temperatures or conditions. Driving in the
truck cab can be quite different than being out
of the truck adjusting or repairing a part of
the equipment.

Other personal protective equipment that is
needed include a hard hat with liner, a
safety vest, safety shoes, boots, and gloves.
In addition, a well-stocked first-aid kit
should be in the cab. And don’t forget a
thermos and lunch box, particularly for
those long rural routes requiring several hours
away from any convenient pit stop.

For your winter emergency survival kit,
include a flashlight with extra batteries, ice
scraper/snow brush, jumper cables and
basic tool kit, flares or reflectors, flags for
traffic control, shovel and sand or other
material to aid in traction.

And every truck cab should be equipped with
a fire extinguisher. Checking the pressure
status of the extinguisher as a routine check-
list item could prevent a unsafe situation.

The main objective is “being prepared™!

Material Safety

Handling abrasives, salt and other chemicals
need not be hazardous, if you know what you
are handling, and follow common sense
requirements for personal protection. All
chemical manufacturers are required to have a

Materials Safety Data Sheet (MSDS) for
each of their products. These sheets are
required by law to be available to the user,
and the safe user will be familiar with all the
information on these sheets and have a copy
in the truck cab. Everything you need to
know about the chemical is included in the
MSDS. The manufacturer’s name, address,
and telephone number; identification numbers
for the chemical, a list of the major compo-
nents of the chemical, its characteristics and
reactivity with other materials, requirements
for personal protective clothing and equip-
ment needed in handing the chemical, and
emergency procedures in case of exposure
or a spill.

Unless you're the loader operator, you should
be inside the truck cab when your truck is
being loaded. This action will prevent you
from being in the path of any spilled materi-
als during the loading operation.

Vehicles and Equipment Safety

Preventive maintenance is safety. Good
preventive maintenance insures the vehicle
will operate with optimum performance and
less breakdowns resulting in safer operation.
Of course, you, as operator, are a responsible
part of the preventive maintenance program.
The daily checks and pre-trip inspection you
make on your truck are important at any time.
Relative to winter operations, however, we'll
deal only with some major points for safety.
Checking fluid levels, tire tread and
inflation, brakes, windshield wipers and
wiper blades, heater, defroster are all safety
checks. Yes, even the heater relates to safety.
If the heater is not working properly and you
are too cold or too hot, your total concentra-
tion will not be on fighting the storm, making
you less safe in operations. Your pre-trip
inspection should include clean windows
and mirrors, again a safety necessity.

Check all lights! You will need all lights
when plowing and spreading. You are out
there because of unsafe conditions. Lights are
not only for you to see, they are for you to be
seen!

Back-up alarm, plow flags, and warning
signs on the rear of the truck are good
safety items for you and others in preventing
accidents.

Radio communications are a necessity for
efficient operations but are also a necessity
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for safety. Every truck should be required to
have a mobile radio for communications.

With a full fuel tank, and a final walk
around inspection, your last safety practice
when you climb into the cab before driving
off is to buckle up. The use of your safety
belt should become a habit, a natural action
prior to turning the key in the ignition. When
that plow hits that raised manhole, you will
realize the value of the safety belt habit.

Facility Safety

Your maintenance facility or garage can
become a safety hazard, if not maintained
properly. Good housekeeping within and
around the facility results in a safe working
environment for everyone. Having a well-lit
facility and keeping tools and equipment put
away when not in use is essential to safety.
Keeping the floors clean and free of grease,
oil, and debris also lends to a safe facility.

Operations Safety

You already know how to drive a truck. But if
you are a new snowfighter, practicing with a
plow and a loaded spreader could be very
beneficial. The extra weight and the different
center of gravity gives a whole new feel to

the *monster’ that you will be operating in
adverse unsafe road conditions.

Know your truck and equipment. Know
your safe backing rules. Do the circle of
safety, back slowly, back straight, and use an
outside guide if possible. Backing accidents
number more than any other type of accident
in our road maintenance operations. A
backup alarm should be standard on all
equipment.

We have already mentioned about staying in
the truck cab when the truck is being loaded,
so we will go right to spreading material. If
vou are spreading material and running with
your truck bed up, the bottom of the truck
bed should not be higher than the top of
the cab. And watch for overhead wires and
tree limbs. For safety sake, maybe a require-
ment to keep the truck bed down when
moving is the better way to travel.

When changing plow blades, raise the plow
and block it securely before proceeding to
loosen bolts. Never place yourself under the
blade or in an unsafe position.

When working on or unclogging a spreader,
make sure your engine and all power to the
spreader is turned off. In addition, relieve all
pressure in the hydraulics and then use a
tool to unclog. This bears emphasizing
because of actual accidents that have oc-
curred. Even though all power is off, the
reserve pressure in the hydraulic lines can
still turn the augur as it is freed. Using a tool
to unclog prevents the habit of sticking your
hands in hazardous places.

Defensive driving and obeying traffic laws
are important, along with wearing your
safety belt as mentioned before. Do not
speed. Speed kills. And remember to keep
enough distance in front of you for adequate
stopping distance. The extra size and weight
of you vehicle and the road conditions will
necessitate a substantially greater stopping
distance then you normally need..

Be aware of fatigue. Long hours of plowing
and spreading can be exhausting. Know your
own limitations. Twelve hour shifts are
common, especially if crews are working
‘round-the-clock’ with twelve on and twelve
off. Everyone needs a break — either a short
coffee break or a rest/sleep break. And it can
differ from one person to another. One
individual may plow 12 hours without a break
or with only a coffee break, while someone
else can only go a few hours between breaks.
It can also differ with the individual. Nor-
mally, someone who could plow 12 hours
straight through, finds he was up all night
with a sick child and now can only plow a
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short period between breaks. Supervisors should
recognize that all individuals are different and
snowfighters should know their limitations. Cooperation
between supervisors and snowfighters is essential in this
area for safe operations.

One last factor — keep cool, anger clouds judgement!
Even when your residents are out there waving their
snow shovel and yelling at you, maintain your cool and
stay safe.

700 N. Fairfax Street, Ste. 600
Alexandria, VA 22314-2040
Phone: 703 + 549 « 4648

Fax: 703 548 = 2194
E-mail: info@saltinstitute.org

As a professional snowfighter, providing that vital service
to maintain a safe transportation system, you need to
constantly think safe and act safe to be safe. Remember,
this is your winning combination to winter operation
safety.

A safety checklist is included as a separate pull-out for
you to carry with you as a constant reminder to think, act
and be safe.
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Appendix 7 -
Winter Operations Safety Checklist

Safety Preparation for Winter Operations

(] Training for crews

(] Dry runs (wet runs)- make notes
[] Marking obstacles

[ Trimming trees

Safety During Winter Operations

Crew safety
[] Adequate sleep/rest

[] Personal protective equipment

(] Multi-layered warm clothing
[ Hardhat with liner
[] Safety vest
[] Safety shoes
] Boots
] Gloves

[} Emergency survival kit
[] First-aid kit
[] Flashlight with extra batteries
[] Ice scraper / snow brush
(] Jumper cables
[] Basic tool kit
L] Flares or reflectors
[] Flags (traffic control)
[] Shovel and traction material (sand)
[] Fire extinguisher- check pressure
(] Thermos and lunchbox

Material safety
[ ] Material safety data sheets (MSDS)

[l Emergency procedures

Vehicle and equipment safety
L] Preventive maintenance

(] Daily checks

L] Pre-trip inspection
(] Fluid levels
[] Tire tread and inflation
(] Brakes
[ Heater
(] Defroster
(] Windshield wipers
L] Clean windows and mirrors
L] Lights
(] Backup alarm
] Plow flags
(] Warning signs on rear of truck
] Radio communications
(] Full fuel tank

Facility safety
[] Good housekeeping

(] Well lit facility

Operations safety
[] Safety belt

[] Defensive driving

[] Obey traffic laws

] Do not speed

[] Safe backing circle-of-safety

L] Allow sufficient stopping distance

(] Dump bed no higher then cab top when moving

[ Block plow before changing blade
[] Disconnect spreader before unclogging

[l Be aware of fatigue

Cornell Local Roads Program

81



Appendix 8 - 21 Tips For Safe Backing
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11.
12.
13.
14.

15.
16.
17.

18.
19.
20.

21.

Safe driving is mostly attitude - attitude- attitude

Put macho, ego and humility in the glove box and leave them there
Park & back defensively

When in doubt- don’t back up

Position yourself so you don’t have to back up if possible
Don’t back up if you don’t have to

While backing, you will always have a blind spot

Every backing situation is different

Plan backing to back the minimum distance possible
Back toward the drivers side of the truck if possible

Get out and look prior to backing

Check for all types of obstacles - including overhead
Back immediately after checking

If you don’t have a back-up alarm, sound your horn before backing, and
periodically while backing

Continually check mirrors on both sides while backing
Use a spotter if possible

Eliminate noise and distractions while backing (open window, cease irrelevant
conversation, turn down: radios, CB’s, stereos, etc.)

Back slowly in the lowest gear possible
Start backing from a proper position

Back into parking lot spaces; so you can drive out, or better yet, drive through; so
you are facing out

When parallel parking, leave enough room in front; so you don’t have to back
up when exiting
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Qe

@ "%
& SNOWPLOW SAFETY 5

DRIVING A SNOWFLOW IS HARD WORK. IT REQUIRES DRIVING FOR LONG HOURS IN THE
WORST CONDITIONS. WHILE YOU ARE CONCERNED WITH PROVIDING SAFE TRAVEL FOR
MOTORISTS, YOU MUST NOT OVERLOOK YOUR OWN SAFETY.

HERE ARE A FEW TIPS TO MAKE YOUR WORK SAFER:

« Start work physically and mentally rested and properly
clothed.

* Check all equipment before each use. Inspect the lights,
brakes, windshield wipers, defroster, plow bolts and
chains, spreader and auger, flares and other safety
equipment.

+ Know your route. Perform pre-storm route inspection
observing landmarks and the locations of possible
hazards (guardrails, curbs, railroad tracks, bridge
joints, mailboxes, manhole covers, etc.) which may be
hidden by falling or plowed snow.

* Choose the speed appropriate for conditions. Resist the
urge to get the job done in a hurry.

« Be considerate of motorists having trouble driving in the
snow. Keep your temper and patience when vehicles
pass or tailgate.

+ Be brief when using the radio. Report stranded
motorists and other emergencies when possible.

+ Observe all traffic laws and signal your intentions
clearly. Remember to wear your seatbelt.

+ Before leaving the cab, set the brakes and disengage the
power to the spreader and snowplow.

« Watch for signs of fatigue. Staring for hours at the
driving snow can have a hypnotizing effect on drivers.
The long hours and stress can take their toll as well. If
you feel the onset of fatigue, take a short break — get out
and walk around the truck and take some deep breaths.
You don’t want this to happen!!

TAKE CARE OF YOURSELF BY OBSERVING THESE FEW TIPS
AND KEEP YOUR SHIFT A SAFE ONE.

WWW.URITC.URI.EDU/T2CENTER
(401) 8747075
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Ten Commandments for Snow Fighters
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Ten Commandments for

Snow Fighters

1 Thou shalt present thyself to thy job
physically and mentally fit and
properly clothed for any emergency in
order to withstand the rigors of thy task.

2 Thou shalt never enter thy cab
without inspecting thy lights,
windshield wipers, defrosters, flares
and other safety equipment.

3 Thou shalt know thy spreading

and plowing routes, as well as the
performance of thy spinner and the life
of thy plow blade.

4 Thou shalt faithfully remain alert in
order to avoid guardrails, headers,
stalled cars, manhole covers, railroad
tracks and mailboxes. Otherwise thee
may smite thy windshield with thy head.

Thou shalt contain thy temper even

though cars and trucks pass thee on
both sides and tailgate thee too close for
comfort. Anger only multiplies thy
prospects of coming to grief by accident.

Thou shalt use thy radio as briefly
6 as possible, if thee is fortunate
enough to have one. Remember thy
fellow workers may need to communicate
in an emergency.

7 Thou shalt interrupt the flow of
power to thy spreader before
attempting to free any foreign objects
or blockages if thee treasure thy fingers.

8 Thou shalt render thy truck and
spreader out of gear and stoutly set
thy brakes before dismounting from
thy cab.

9 Thou shalt govern thy speed accord-
ing to conditions, else thee may wind
up with thy truck upside down.

Thou shalt mind thy manners on
10 the roadway, clearly signal thy
intentions, and remember that it is more
blessed to give than to receive.

g IKansas LTAP

Kansas Local Technical Assistance Program
Serving Kansas local transportation agencies
Phone 785-864-5658

e lending library e workshops

» quarterly newslerter o free consulting

» www.ksltap.kute. ku.edu

Produced by the National LTAP Assocltion in partnership with the Salt Institute, 2005,
Source Rural & Urban Roads, 1980
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Appendix 11 - Risk Management

Graham Gilfillan, of International Road Technologies Inc., has crafted a risk management course

for winter maintenance agencies. He was kind enough to share the course content outline with
us. By looking at this you will be able to see where potential risks can be found and actions to
minimize their impacts. Graham can be contacted at:

Graham B. Gilfillan

International Road Technologies Inc.
952 Regent Cres.

Kamloops, BC

V1S 1W9

Phone: 250319-1740

Fax: 250 374-7753

RISK MANAGEMENT COURSE OUTLINE

Forward

Background
References

1 - Introduction to Risk Management

Course Goal
Course Objective
Example of Risk gone wrong

2- Basics of Liability

What is Negligence and Liability?

The Role of the Courts

The Role of Plaintiff Counsel

The Role of Insurance

Settling Claims Against an Agency

What an Expert Witness Looks For

Privilege: What Does it Mean and How Does it Work?

The Nature of Winter Operations Liability

The Nature of Environmental Liability

Potential Sources of Pollution from Maintenance Operations

3 - How to Protect Yourself

Know Your Policies and Procedures

Examples of Your Standards and Policies

Document Decisions

Document Action Taken

Do Not Over or Under Apply Your Policy I Procedure

Cornell Local Roads Program
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Snow & Ice Control

Recognize That Things Go Wrong

Do What is Reasonable and Document Shortfalls
Train Your Staff About Their Role and Technology
Keep Concise and Accurate Records

Record All Accidents

Cooperate With Authorities

Be Pro-active Not Reactive

Provide Warning When You Know

Do Not Over React After a Major Accident

Be Careful of Fatigue

How to Protect Yourself from Environmental Liability
You Do Your Job Right the Vast Majority of the Time

4 - Accident Recording

Minor Accidents
Major Accidents

5 - Planning Risk Management

1. A written and detailed policy and procedures that is reviewed

2. Plans that support your policy and can be measured

3. Review events and record results

4. Keep good employee records

5. Document with forms, all decisions and actions

6. Train employees to use the forms and encourage the use

7. Design and implement a Material Management Plan

8. Who is in charge and their role for incidents

9. Do not cover up mistakes or embellish actions

10. Keep apprised of new technology and techniques

11. Plan manpower carefully to avoid fatigue

12. Implement a strong public relations program

13. Encourage the public to report accidents

14. Have a form and system for recording accidents

15. Implement a Travel Advisory System for conditions and forecasts
Create and foster a good working environment
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Appendix 12 -
Sample Abrasives Specifications

NEW YORK STATE DEPARTMENT OF TRANSPORTATION GROUP SPECIFICATION
ABRASIVES-SNOW & ICE CONTROL (DELIVERED TO STOCKPILE)

Bidders Are Requested To Retain This Specification For Future Reference
Direct inquiries regarding this specification to:

Mike Lashment
Transportation Operations Division
(518) 457-5796

Scope

This specification covers the material requirements and basis of acceptance for abrasives used to
treat snow and ice on pavements.

Material Requirements

The material for abrasives shall be either natural sand, manufactured sand, iron ore tailings, slag
or lightweight aggregate conforming to the requirements of these specifications. All abrasives
shall consist of hard, durable particles that are free from injurious amounts of clay, loam or other
undesirable material or hazardous substances.

Abrasive materials meeting the requirements of these specifications shall be accepted unless the
Director of Transportation Operations Division determines, from test results, or service records that
(1) the material contains sufficient unsound or undesirable material to be harmful, (2) the particles
degrade due to weathering in storage or while in service such that the abrasive material is ineffective.

Certification and Gradation Analysis

Bidders are required to submit a current gradation analysis (sample taken within 6 months of
bidding) for each proposed source of supply on their bids. This requirement is waived if the
proposed source is named on the most current listing of the NYSDOT approved list of sources of
fine and coarse aggregates for Portland Cement Concrete Sand published by the Materials Bureau
of the New York State Department of Transportation. Attachment 1 of the proposal is to be used
for recording the gradation test results or indicating the NYSDOT Approved Source Number.
The gradation test, if required, may be performed by the producer, bidder or an independent
testing laboratory. On Attachment 1, the bidder is further required to certify that the gradation
analysis represents the material to be supplied and that sufficient acceptable material is available
to meet the requirements of the item(s) bid. Bids shall be rejected if the certified gradation is not
in conformance with the “Special Gradation “ for the locations bid. If the certification sheet is not
properly executed (completely filled out and signed), the bid shall be declared incomplete.
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Incomplete Bids

Bidders will have ten (1 0) calendar days from issuance of notice by the Department to provide
missing gradation or other information. Failure to provide the missing information within the
specified time period shall be cause for rejection of the bid.

Gradation

The gradation requirements for the various items in this proposal are listed on the gradation
sheet of this specification. NOTE: The Specification Gradation Sheet is to be used for bidding
purposes. The Rejection Gradation Sheet will only be used at the time of delivery to determine
the acceptability of the load.

Gradation Acceptance

Gradation acceptance of abrasive material shall be based on the condition that the material meets
the specification requirements. Acceptance shall be determined at the final point of sampling.
Depending on the production operation and uniformity of delivered material, the final point

of acceptance sampling could be the producer’s stockpile, production operation, pit or a lot of
delivered material. Depending on the production operation, the Department may require that
exclusive stockpiles be built, tested and approved prior to delivery. If the material deviates from
the specification gradation requirements listed on the attached gradation sheet, an adjusted price
may be paid for the material. The adjusted price shall be based on the average values of at least
two samples representing a pit location, lot, stockpile or process.

Sampling

Sampling will be performed by Department personnel or their representatives and will depend on
the operation of the successful low bidder. Where stockpiles exist, the material will be sampled
in the stockpiles prior to delivery. Where material is being processed shortly in advance of or

at the time of delivery, the process will be sampled. Where the material is unprocessed, specific
working areas of the source will be sampled prior to delivery. All delivered materials are subject
to random and/or specific sampling if a problem is suspected. Sampling methods, locations and
point of final acceptance will be determined by the Department of Transportation.

Lot

A lot shall be the total of one eight hour day’s delivery during normal Residency working hours.

Testing Method

Gradation testing shall be performed on samples by sieving in conformance with NYSDOT
Materials Bureau Test Methods 703-1P and 703-2P. Moisture content shall be determined by
AASHTO Test Method T-255.
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Appendix 12 - Sample Abrasives Specifications

Table 9: Use for Bid Eligibility
Specific Gradation Sheet™*

Percent Passing Specification

Gradation Sieve Size Gradation

1/2” 100
3/8” 100

A #4 80-100
#50 0-18
#200 0-3
1/2” 100
3/8” 100

B #4 80-100
#50 0-25
#200 0-5
1/2” 100
3/8” 100

C #4 80-100
#50 0-35
$200 0-5

*NOTE: The above table is to be for determining bid eligibility. To be acceptable, the Gradation
Analysis must show that the proposed source meets the specifications.
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Snow & Ice Control

Table 10: Do Not Use for Eligibility

Rejection Gradation Sheet™*

Percent Passing Penalt
Gradation Sieve Size Rejection y
. Factor
Gradation
1/27 100 -
3/8” 95-100 1
A #4 70-100 1
#50 0-22 2
#200 0-5 5
1/2” 100 -
3/8” 95-100 1
B #4 70-100 1
#50 0-30 2
#200 0-8 5
1/2” 100 -
3/8” 95-100 1
C #4 70-100 1
#50 0-30 2
#200 0-8 5

**NOTE: The above table is NOT to be used to determine bid eligibility (see Specification Gradation sheet for that use).
Rejection Gradation is used to determine the acceptability of delivered material and calculate reduced payment, if necessary.

Moisture Content

Abrasives when delivered shall have a maximum moisture content of 7.0% as determined by
AASHTO Test Method T-255 (moisture content of fine and coarse aggregate).

Method of Delivery

The bidding unit for abrasives is U.S. Tons (weight). The method for accounting for delivery
involves collecting weight tickets from scales that have been certified by the appropriate
Municipal jurisdiction and are signed by certified weigh masters.
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Appendix 12 - Sample Abrasives Specifications
Estimate of Quantities

Quantities indicated in the Bid Proposal represent the Resident Engineer’s best estimate
for a normal winter. The Department reserves the right, afterward, to order 20% more

or less than the quantities called for in the contract. Notwithstanding the foregoing, the
Department may purchase greater or lesser percentages of the contract quantities with the
Contractor’s concurrence.

Delivery Schedules

Delivery schedules shall be approved by the Resident Engineer. The delivery of material shall
not be less than 200 tons and not more than 1,000 tons per day. Deliveries will be accepted
between the hours of 7:30 A.M. and 3:00P.M. unless exceptions are specifically granted by the
Resident Engineer.

Rejected Materials

When materials are rejected, they must be removed by the Contractor within ten (10)
days of notification of rejection. Rejected items not removed by the Contractor within
the said ten (10) days shall be regarded as abandoned by the Contractor. The Department
then shall have the right to dispose of said abandoned material as its own property. The
Contractor shall promptly reimburse the Department for any and all costs incurred in
effecting such disposal.

Weight/Volume Conversion

Locations (delivery sites) where volumetric delivery is acceptable shall be specifically identified
in the Bid Proposal. These are typically areas where certified scales and weigh masters are not
available within a reasonable distance of the delivery site. In those cases, the weight/volume
conversion ratio shall be determined by the Resident Engineer with assistance from the Regional
Materials Group as necessary.

There are two acceptable methods for establishing weight/volume conversion;

Method 1

Each delivery truck shall have its “level struck™ (all material in the dump body being level
with the top of the sides of the dump body); volume determined by the Resident Engineer.
This will be the payment volume for each load delivered. A representative of the Resident
Engineer shall record each load delivered and certify that the truck contained at least the
payment (level struck) volume.

The test method for determining unit weight for the purpose of determining weight/volume
conversion is:
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Equipment Required
e 1- 114 cu. ft. container (typically used for measuring the air content of plastic concrete)

e 1-20 o0z. Rubber mallet

= | - straight edge suitable for striking the abrasive level with the top of the container
* 1 -smooth working surface

e ] -scale having a minimum 40 Ib. capacity and accuracy of = 0.3 Ibs

e 1 -flat shovel

Sampling of Abrasives

A representative sample of about 12 cu. ft. ( 4 gal.) of abrasives shall be obtained from a
prepared stockpile according to procedures found in Appendix “A” of Materials Method 9 .1
“Plant Inspection of Portland Cement Concrete” prior to delivery.

Testing the Sample for Unit Weight
1.  The sample shall be air or oven dried until it is visibly dry

2. Thoroughly mix the “room temperature” sample into a pile on the smooth surface
with a flat shovel and “quarter” the pile

3. Remove about 1/16 cu. ft. (about two quarts) of material from one of the quarters.
Place it in the 114 cu. ft. container and roughly level it off

4.  Strike the container firmly three times about midway on the side at one point.
Repeat the striking procedure at three more points about 90 degrees apart on the
container

5. Repeat steps 3 & 4 three more times with material from each of the remaining
three “quarters” of the same pile. Be sure that 114 cu. ft. container is “overfull”
after material from the fourth quarter of the sample pile is placed in it

Screed the material level with the top of the container
7. Weigh the “level full” container on the scales and record the weight in pounds

Subtract the weight in pounds of the empty 114 cu. ft. container from the weight
recorded from step #7 above. This is the weight, in pounds, of 114 cu. ft. of the
abrasive material. To obtain the weight, in tons, of 1 cubic yard of the abrasive
material, multiply the weight of the 114 cu. ft. by 0.054

Method 2

Each delivery truck shall have its “level struck™ weight of abrasives determined by a
weigh master on a certified weight scale. This is obtained by subtracting the empty
weight of the truck from the certified loaded “level struck” weight. As in Method I, each
load delivered shall be recorded by a representative of the Resident Engineer and be
certified that the truck contained at least the same volume of the “level struck” weight
previously recorded.
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Appendix 12 - Sample Abrasives Specifications
Prices

Prices shall be FOB destination, including delivery to the locations specified.

Payment of Interest

The payment of interest on payments due and owed by a State Agency will be made in
accordance with the criteria established by Chapter 153, Laws of 1984 (Article 11A of the New
York State Finance Law) and the Comptroller’s Bulletin No. A-91 (Prompt Payment).

Payment

Payment will be made upon satisfactory delivery and acceptance of material. Invoices are to be
sent to the New York State Department of Transportation at the address indicated on the Purchase
Order issued by the Resident Engineer.

Delivery

Bidders must guarantee delivery within 14 calendar days or less after receipt of an order (written
or verbal) from the Department. Orders shall not call for deliveries of less than 200 tons or more
than 1,000 tons per day.

Suspected Problems During Delivery

If the Resident Engineer, or an authorized representative of same, as a result of visual
inspection, suspects the abrasives being delivered are not within specification limits,
they shall immediately notify the supplier of the nature of the suspected problem(s)
verbally and in writing. At that point, all deliveries from that supplier will cease until
the Department has had reasonable opportunity to sample and test the suspect material
(3 working days, not including the date of written notification). If the supplier requests
to continue delivering material after notification in writing, the Resident Engineer may
approve that request in writing. However, the material delivered after notification must
be kept separate from that which was delivered prior to notification. The action deemed
necessary by the test results shall be applicable to the lot delivered the day of notification
and any subsequent lots delivered during the three day testing and sampling period. This
process shall be utilized at any time when delivery of out of specification material is
suspected.

Adjusted Bid Price and Rejection Relative to Gradation

The bid price shall be adjusted for any delivered material outside the limits given under
“Specification Gradation” and within the limited of the “Rejection Gradation”. Any material that
has one or more sizes that fall outside the “Rejection Gradation” limits shall be rejected and no
payment will be made for that material.
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Table 11: Example of Bid Price Adjustment for Out-of-Gradation Material
Percent Passing

Example Example Example
Sieve Specification Rejection Penalty
Gradation Gradation Factor

1/2” 100 100 -
3/8” 100 95-100 1
#4 80-100 70-100 1
#50 0-25 0-30 2
#200 0-5 0-8 5

Reduced price per ton = contract price times ( 1.0 - X)

The percent out of tolerance shall be to the nearest 1%. The sum of the individual
sieve tolerance deviations (%) times the appropriate penalty factors divided by
100 shall be used as “X”.

Example: Sand delivered was bid at $5.00 per ton and is satisfactory in passing
the 3/8” and #4 sieve but has 30% passing the #50 sieve and 6% passing the #200
sieve. The reduced price is computed as follows:

X=(30%- 25%) X 2 + (6%- 5%) X 5=15%=0.15
Reduced price per ton= $5.00 X ( 1.00 - .15) = $4.25

Rejection and Reduced Price for Excess Moisture Content

Excessive moisture content has a significant negative impact on mixing, stockpiling and storage
operations. Abrasives delivered that have a moisture content in excess of 7.00% and less

than 10% may be rejected or accepted at a reduced unit price at the discretion of the Resident
Engineer. Abrasives that have moisture content of 10% or higher shall be rejected.

The reduced unit price for affected delivery lots shall be computed as follows:

Moisture Reduction in
Content,% Unit Price, %

7.01 - 8.00 10.0
8.01-9.00 20.0
9.01-9.99 30.0

10.00 or Rejection
higher Required
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Appendix 13 -

Calibration Procedure for Solid Chemicals

SPREADER CALIBRATION PROCEDURE

Calibration is simply calculating the pounds per mile discharged for each control setting at
various travel speeds by first counting the number of auger or conveyor shaft revolutions
per minute, measuring the weight of salt discharged in one revolution, then multiply the
two to obtain discharge per minute, and finally multiplying the discharge per minute by
the time it takes to travel 1 mile. Most spreaders have multiple gate openings; so you must
calibrate for specific gate openings.

Equipment needed:

1.

2.
3
4,

Scale to weigh salt

Salt collection device
Marking device

Watch with second hand

Calibration steps:

1.
2.

N, kAW

Remove, bypass or turn off the spinner

Warm the truck’s hydraulic oil to normal operating temperature with the spreader
system running.

Put a partial load of salt on the truck

Mark the shaft end of auger or conveyor
Dump salt on the auger

Rev the truck engine to the operating RPM

Count the number of shaft revolutions per minute at each spreader control setting
and write them down in Column A on the calibration chart

Collect the salt discharged for one revolution, weigh it and deduct the weight of
the container. For greater accuracy, collect salt for several revolutions and divide
by that number of revolutions to get the weight for one revolution. Enter this
value in Column B on the chart

To figure the pounds discharged per mile for a given control setting, multiply the
number in Column A for that setting by the number on the same row in Column B, to
get the figure for Column C. Multiply the figure in Column C by the ‘Computation
Multipliers’ (the numbers in parentheses below the speeds in the calibration chart,
which represent the number of minutes it takes to travel one mile at various truck
speeds). Enter these numbers in their corresponding boxes in the row.
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For example: at Control Setting #2, with a shaft RPM of 3, a discharge of 18 Ibs. per revolution
and a speed of 20 miles per hour, the computation is: 3 x 18 x 3.00 = 162 pounds per mile.

Calibration of Automatic Controls
Automatic controls may be calibrated using the following steps:

Remove, bypass or turn off the spinner

Set the control on a given number

Tie a sack or piece of heavy canvas under the spreader discharge area

Mark a specific distance, such as 100 or 1000 ft, on a highway or other paved area
Drive that distance with the spreader operating

Weigh the salt collected

Multiply the weight of the salt, in pounds, by 52.8 (if you drove 100 feet) or by
5.28 (if the distance was 1000 ft.)

N kR =

The result will be the pounds of salt discharged per mile. The amount will be constant per mile
regardless of speed, but calibration must be done for each control setting. Some automatic
control manufacturers have “simulators” which eliminate the need for on-road calibration.
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Appendix 14 -

Comparing Chemical and Abrasive Policies

COMPARING A CHEMICAL PRIORITY POLICY (SALT) WITH AN ABRASIVE

PRIORITY POLICY (SAND)

Table 12: Comparison of Salt vs. Sand per Snow and Ice Event - Maine DOT

7% Salt in Sand Mix

Salt Sand
Sand Used, Tons/1m 0.2 34
Salt Used, Tons/1m 0.3 0.3
Cost/Im @ $3 & $70/ton $12 $31
Cost Ratio 2.7
Average Condition Index* 3.0 33
Treatments per Event 3.6 6.4
Events 18 18
Average Traffic, VPH 74 67

* 1 = Bare/Wet/Damp/Dry
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Table 13: Comparison of Salt vs. Sand per Snow and Ice Event - Warren County, NY DPW

7% Salt in Sand Mix

Salt Sand
Sand Used, Tons/1m 0.2 1.1
Salt Used, Tons/Im 0.5 0.5
Cost/Im @ $3 & $70/ton $17 $24
Cost Ratio 1.4
Average Condition Index* 3.0 3.4
Treatments per Event 5 6.7
Events 11 11
Average Traffic, VPH 94 88

* | = Bare/Wet/Damp/Dry 7 = Impassable

Table 14: Comparison of Salt vs. Sand per Snow and Ice Event - New York State DOT

7% Salt in Sand Mix
Salt Sand
Sand Used, Tons/1m 0.4 1.9
Salt Used, Tons/1m 1.5 1.5
Cost/Im @ $3 & $70/ton $48 $57
Cost Ratio 1.2
Average Condition Index* 3.0 34
Treatments per Event 14 13
Events 21 21
Average Traffic, VPH 185 180
* | = Bare/Wet/Damp/Dry 7 = Impassable
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Appendix 15 - Operations Guide for
Maintenance Field Personnel

Source: Manual of Practice for an Effective Anti-icing Program:
A Guide for Winter Maintenance Personnel FHWA/USDOT

INTRODUCTION

This appendix is a guide to highway anti-icing operations for maintenance field personnel. Its
purpose is to suggest maintenance actions for preventing the formation or development of packed and
bonded snow or bonded ice during a variety of winter weather events. It is intended to complement
the decision-making and management practices of a systematic anti-icing program so that roads can
be efficiently maintained in the best possible condition. The guidance is based upon the results of
four years of anti-icing field testing conducted by 15 State highway agencies and supported by the
Strategic Highway Research Program (SHRP) and the Federal Highway Administration (FHWA). It
has been augmented with practices developed outside the U.S., where necessary for completeness.
The recommendations are subject to refinement as U.S. highway agencies gain additional experience
with anti-icing operations. Final decisions for implementation rests with management personnel.

GUIDANCE FOR ANTI-ICING OPERATIONS
Guidance for anti-icing operations is presented in Tables 9-14 for six distinctive winter weather
events. The six events are:

e Light snow storm

= Light snow storm with period(s) of moderate or heavy snow
* Moderate or heavy snow storm

= Frost or black ice

* Freezing rain storm

e Sleet storm

The tables suggest the appropriate maintenance action to take during an initial or subsequent (follow-
up) anti-icing operation for a given precipitation or icing event. Each action is defined for a range of
pavement temperatures and an associated temperature trend. For some events the operation is dependent
not only on the pavement temperature and trend, but also upon the pavement surface or the traffic
condition at the time of the action. Most of the maintenance actions involve the application of a chemical
in either a dry solid, liquid, or prewetted solid form. Application rates (“‘spread rates™) are given for each
chemical form where appropriate. These are suggested values and should be adjusted, if necessary to
achieve increased effectiveness of efficiency, for local conditions. The rates given for liquid chemicals
are equivalent to dry chemical rates. Application rates in volumetric units such as L/lane-km (or gal/lane-
mile) must be calculated from these dry chemical rates for each chemical and concentration.

Comments and notes are given in each table where appropriate to further guide the maintenance
field personnel in their anti-icing operations.
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Appendix 16 - NYS Snowplow Weight Law

(1) The following weight limits shall apply to any state or municipally owned single vehicle,
equipped with pneumatic tires, engaged in snow and ice control operations on public highways,
including the stockpiling of materials and abrasives therefor, with a plow, leveling wing, or
material hopper installed:

(a) The total weight on any one wheel, shall not be more than sixteen thousand pounds.
(b) The total weight on a single axle, shall not be more than thirty-two thousand pounds.

(c) The total weight on two consecutive axles, when such axles are spaced less than
ten feet from center to center, shall not be more than forty-two thousand pounds.

(d) The total weight on all axles of a two axle vehicle shall not be more than fifty-
two thousand pounds; the total weight on all axles of a three axle vehicle shall not
be more than sixty-two thousand pounds.

(i1) The overall width of any state or municipally owned single vehicle, equipped with pneumatic
tires, engaged in snow and ice control operations on public highways, shall not be more than
twenty-five feet.

(ii1) The following weight limits shall apply to any state or municipally owned single vehicle,
equipped with pneumatic tires, designed or fitted for snow and ice control operations, while
engaged in other public works operations on public highways:

(a) The total weight on any one wheel, shall not be more than sixteen thousand pounds.
(b) The total weight on a single axle, shall not be more than thirty- two thousand pounds.

(c) The total weight on two consecutive axles, when such axles are spaced less than
ten feet from center to center, shall not be more than thirty-eight thousand pounds.

(d) The total weight on all axles of a two axle vehicle shall not be more than fifty-
two thousand pounds; the total weight on all axles of a three axle vehicle shall not
be more than fifty-eight thousand pounds.

17-b. Except over any highway which is a part of a state interstate route, the following weight
limits shall apply to any fire vehicle equipped with pneumatic tires.

(a) The total weight on any one wheel shall not be more than sixteen thousand pounds.
(b) The total weight on a single axle shall not be more than thirty-two thousand pounds.

(c) The total weight on two consecutive axles, when such axles are spaced less than
ten feet from center to center, shall not be more than forty-two thousand pounds.

(d) The total weight on all axles of a two axle vehicle shall not be more than
fifty-two thousand pounds.
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Appendix 17 - Post Storm Review

Purpose:

The purpose of the winter post storm review is to allow garage personnel the opportunity to
discuss ways to improve snow removal operations in their area. Some problem areas identified
through this review process may be handled at the garage level while others may need to move to
the District level while others may need to be resolved at a statewide level.

When:
The discussion should take place within 2-4 days of a winter storm to make sure issues are fresh
in everyone’s mind. A one or two hour limit should be designated for these sessions.

Where:
Breakroom or other suitable location

Who:
All garage employees at each garage should participate in the post storm review

How:

Following the questions in this document will provide a structure for the discussions. Any items
identified in the discussion that can not be handled at the garage level should be forwarded to the
next appropriate level. District Maintenance Managers (DMM) should require short summary
reports (oral or written) from Supervisors on post storm reviews conducted at their garages on a
periodic basis. Any issues that arise from DMM discussions with supervisors that appear to be
statewide issues should then be discussed at DMM meetings or referred to a winter committee
for further investigation.

Documents:

The supervisor’s winter supplement to the Daily Report, weather forecasts or other internal
documents (spreadsheets, databases, etc.) used by the garage to record snow removal operations
should be used to help supplement the garage discussions.
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Snow & Ice Control
Discussion Questions- The following questions will help guide the discussion of the group:
1. Weather forecast (Review weather forecast provided by IADOT contracted services)

a. Was the start time forecast reasonably accurate?

b. Was the type of precipitation forecast accurate?

c. Pavement temperature and wind forecast accurate?

d. Did the forecast discussion help in planning for this event?

e. What weather information is missing that would have made the storm planning easier?
2. Did we respond to the storm in a timely matter?

3. Staffing (review Supervisor Daily Report or RMS record)
a. Was enough staft available for the storm?
b. Was staff called at the right time?
c. Any improvements needed in our call-out system?
d. Were crews on the road at right time?
e. Was adequate rest provided during the storm?

f. Were crews released at the right time?

4. How much material was used during the event by route (review Supervisor Daily report or
other garage reports)?

a. Salt

b. Salt Brine

c. Abrasives

d. Calcium Chloride

5. Did the deicing chemicals selected work well for this event?
6. Were application rates adequate for this event?

7. Were there any material handling issues during this event?
a. Any endloader problems
b. Any material clumping or freezing problems in trucks
c. Any delays with loading operations and describe possible cause

d. Any storage facility problems (salt clumped, lights not working, door not
functioning properly, etc.)
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Appendix 17 - Post Storm Review

8. Identify any equipment problems experienced during the event or any breakdowns that occurred
a. Plows or carbide blades
b. Engine/Transmission
c. Brakes
d. Hydraulics
e. Dump Body
f. Spreader/auger
g. Lighting system
h. Cab and controls

9. Would any preventive maintenance measures have eliminated the equipment problems?

10. Any equipment expected to be out of service for an extended period? How will the out of
service equipment be replaced or routes modified to allow for the down vehicle?

11. Describe any locations along your route that were troublesome for the following reasons?
a. Blowing and drifting
b. Melt and refreeze issues
c. Sheltered area, cold spots
d. Multiple accidents or multiple vehicle accidents
e. Icing or hard pack

12. Did we return the roads to normal or provide wheel paths in good time (review daily report)?
13. What could we have done differently that might have returned the roads to normal faster?

14. Any road closures?

15. Did we coordinate operations well with neighboring garages?

16. Did we communicate and coordinate well with law enforcement in the area?

17. What can we do next time to improve our services to the public?

18. What were our successes in this event and why were they successful? (good luck or good planning)

19. What was not successful in this event and why? (bad luck or bad planning?, weather,
equipment breakdown, etc.)

20. Knowing what we know now, what would we have done differently in this event?
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Appendix 18 - Town of Niles
Intermunicipal Agreement

TOWN OF NILES
RD #2, Box 283, New Hope Road
Moravia, NY 13118
(315) 497-0066 fax (315) 497-0066
Highway Dept. (315) 497-2606

Intermunicipal Agreement
Mutual Sharing Plan Under Article 5G of the Municipal Law

Between: Town of Niles

WHEREAS, the undersigned are municipalities in the County of Cayuga in the State of New
York and execute this agreement after approval by resolution of each respective governing board;
and

WHEREAS, each municipality has a highway/road department capable of assisting the other;
and

WHEREAS, this is a Mutual Sharing Plan pursuant to Article 5G of the General Municipal Law
and is further an intermunicipal agreement as sanctioned by said Article; Now, therefore, in
consideration of the mutual promises herein contained, it is agreed as follows:

1. The highway/road department of each undersigned municipality including its
equipment and personnel may be directed by its Superintendent/Department
Head/Supervisor/Mayor to assist the other undersigned municipality on request
from that other municipality. The Highway Superintendent/Department Head
involved shall keep a record of the time spent by personnel and equipment and
the receiving municipality shall in turn assist the municipality initially helping
it. In other words, each department shall help the other to an equal extent so
that no money need pass to pay for the services or equipment. Services and
equipment use will be compensated for on an in kind basis only unless a signed
and dated schedule of agreed costs is appended to this agreement. Any such
schedule has to have prior approval of the respective governing boards which
shall be noted on the schedule.

2.  Either party may terminate this agreement on 90 days written notice sent
certified mail to all of the officers signing below or their successors with
another copy to the clerk of the municipality. If a termination notice is sent, the
municipality which owes the other shall endeavor to make up what is owed by
the end of the 90-day period or as soon thereafter as possible.
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Appendix 12 - Town of Niles Intermunicipal Agreement

3.  The municipality requesting assistance of the other municipality pursuant to
this mutual sharing plan shall not be liable and responsible to the assisting
municipality for any loss or damage to equipment employed in provision of
such requested help.

4.  Each municipality shall be liable for salaries and other compensation due to their
own employees for the time the employees are undertaking the service pursuant
to this mutual sharing plan.

5. The requesting municipality shall have the sole responsibility for any and
all prerequisites for any project which is the subject of work pursuant to this
agreement, including all statutory or regulatory requirements pertaining to
environmental matters.

6. This resolution was adopted, as written, by the Town of Niles Town Board at the
regular monthly meeting on March 14th of 1996.

Town of Niles

Supervisor

Highway Superintendent

Date

Cooperating with:

Supervisor/Mayor

Highway/Road Superintendent

Date
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Appendix 19 -
Sample Snow and Ice Control Policies
for Distribution to the Public

Town of Orangetown DPW, Orangeburg, New York

Snow removal flyer distributed to the public taken from the Town of Orangetown website
www.orangetown.com/departments/public_works/winter_maintenance/index.php

Dear Orangetown Resident:

As you see from the picture of your Highway Department personnel, providing safe roads for all
Orangetown residents requires a team effort. We have a great team made up of men and women
that are ready, willing and able to work long and hard to combat old man winter.

The Highway Department’s efforts and success would not be possible without the support of the
Orangetown Town Board. Again this year the Supervisor and Council have provided the funds
necessary to purchase and maintain the equipment and materials necessary to get the job done.
They should be congratulated for their foresight and their interest in public safety.

You, the Orangetown taxpayer and resident, are a very important part to a successful snow and
ice control campaign. Your understanding and cooperation are an integral part of our plan. To
help inform you regarding our methods and give you a few helpful hints, we have compiled the
following text.

Again, I would like to stress this is a team effort and | would like to thank all of the Highway
Department employees, the Town Board, the Police Department, the Volunteer Fire Departments
and Ambulance Corps, the Parks Department, the Sewer Department and all of the residents of
the community for working together to provide a safe and healthy environment in the Town of
Orangetown.

-JIM DEAN

BEFORE THE SNOW FALLS

Beginning as early as September, the Orangetown Highway Department begins preparing

for the winter months ahead by reviewing snow removal routes and servicing equipment.
Preparation and servicing of equipment for the upcoming winter continues through November
while Highway Department crews expedite the pickup of loose leaves from the residential areas
of the Town. November is an extremely critical time, as the equipment used for snow removal
operations is used for the removal of loose leaves, and our focus can change at very short notice.

The Highway Department’s salt storage facility is stockpiled with 3,000 tons of salt while 2,500
gallons of enviro-brine is contained in one storage tank and 22,500 gallons of liquid salt brine is
contained in six storage tanks. In order to be properly prepared for inclement weather during the
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Appendix 19 - Sample Snow and Ice Control Policies for Distribution to the Public

snow season, the Highway Department continually monitors daily weather conditions via satellite
and receives daily weather reports from local weather sources and the National Weather Service.

Monitoring weather reports assists the Highway Department utilize the state of the art process of
applying a salt brine to pre-wet the road surface in anticipation of a snow storm. This salt brine
is the mixture of water with granular sodium chloride. Salt brine jump starts the melting process,
thus speeding up the melting action.

WHEN THE SNOWFALL STARTS

An important step in dealing with snowfall is street salting. Top priority is given to the Town’s main
roads. Those roads are routes that the Town has found to have the heaviest year-round traffic and
usually are major arteries running north/south or east/west that have double yellow centerlines.

The snow removal process starts when frozen precipitation begins falling. Operations initiate
with the application of rock salt and liquid chloride to the roads and continue until the streets are
clear or material application is no longer effective due to the depth of the snow.

WHEN THE SNOWFALL CONTINUES

When two or three inches of snow have accumulated and more is expected, snow is more
economically removed by plowing rather than salting. All public roads, main thoroughfares and
residential streets will be plowed by Highway Department personnel. Our first responsibility

is to open the main roads. These arterials are the key to providing safe access for emergency
vehicles as well as maintaining the steady flow of traffic since most residents live within a few
blocks of such a route. The plows then continue to all streets on the route to “open up” each one
in sequence. If the storm continues in intensity, the trucks remain in that same pattern until the
storm abates. At that time, the trucks begin to “widen out” all roads by pushing the accumulated
snow back to the curb line and clearing intersections.

Remember, trained crews work around the clock during these storms to keep the roads open
and passable. If you wish to report a hazardous condition, call the Highway Department at
359-6500. If there is a medical emergency, call the dial 911 or contact the Orangetown Police
Department at 359-3700.

AFTER THE STORM IS OVER

Crews continue to monitor all roads for icy spots and areas where winds redeposit the snow
in traffic lanes. Usually an application of salt and/or sand is applied to all streets so the riding
surface remains driveable. If the accumulation is particularly heavy, the Town removes the
snow from the business districts in Pearl River, Blauvelt, Tappan, and Sparkill. Crews are also
dispatched to clear catch basins so that melting snow can run off.

You may wish to avoid a potential problem and also be of assistance to your neighbors by
cleaning off a catch basin or shoveling out a nearby fire hydrant. Sand barrels placed at selected
hills and intersections are refilled after every storm. As soon as practicable after the storms,
twenty-five (25) bus shelters and fifteen (15) miles of safety sidewalks are sanded or plowed
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Snow & Ice Control

to allow for pedestrian traffic. Please avoid creating a hazard by discarding snow from your
driveway or sidewalk into the roadway. Do not block sidewalks. For those residents who have
a snow plowing contractor, advise them not to plow your snow into the road or onto sidewalks
opposite your driveway.

PARKING AND TRAVEL REGULATIONS

There is no overnight parking in Orangetown from November 15th through April 15th of each
year. Vehicles parked illegally or abandoned on roads are subject to towing at the owner’s
expense as well as being ticketed by the Police Department.

The Town has adopted a “Snow Emergency” policy. This law requires that at times when snow
accumulations reach more than 2 inches, no vehicles may be parked on any street designated as a
“Snow Emergency Route” no matter what time of day or night.

As soon as you are aware that bad weather is on the way, make sure your vehicle is off the street.
This protects your car from being splashed with slush, becoming plowed in, or being hit by
passing vehicles. Best of all, the snowplow has space to plow the snow.

QUESTIONS & ANSWERS

1.  Why does the Highway Department provide snow and ice control?
To keep roadways open and safe for emergency response by the Police, Fire and
Ambulance services and to provide access to home, work, school and mobility to all
Orangetown residents.

2. Why does the Highway Department have to plow from curb to curb?
To keep the streets clean of snow and ice, and allow melting snow to reach catch basins.

3. Why should I not throw snow back into the street?

Snow thrown back onto the roadway may freeze causing hazardous road conditions.
You may cause injury to family, friends or neighbors.

4. I cannot shovel my driveway because I am elderly or disabled, what should I do?
Make arrangements with a family member, friend, and neighbor or hire a contractor
to do this for you.

5. My car was towed, where is it?

Call the Orangetown Police Department at 359-3700.

6. Who can I call if I have a question regarding the Town’s snow removal service?
Call the Orangetown Highway Department 359-6500

7. I'd like to make a suggestion on snow removal: Where should I send it?

Send suggestions to the Orangetown Highway Department, 119 Route 303,
Orangeburg, New York or FAX to 359-6062 or Email — highway@otownhwy.org
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Appendix 19 - Sample Snow and Ice Control Policies for Distribution to the Public
HELPING US HELP YOU

Be Prepared, Be Aware and Be Patient

Before it snows, remember last years problems and try to tackle them in advance. If you do your own
snow removal, have your tools and supplies handy. Shovels, snow blowers, calcium chloride, rock
salt and sand should be ready before the season begins. If you hire someone to do your snow removal,
make those arrangements early. It can be difficult to find someone in the middle of a storm.

Make arrangements to have adequate food supplies on hand. Keep flashlights, a battery powered
radio and emergency equipment on hand in case of disruption in the power supply.

Area news media will announce approaching storms and will disseminate information on school
closings and meeting cancellations. They will also note road closings or re-routings.

Please do not go out during or immediately after a snowstorm unless it is truly necessary. Crews
have many hours of hard work to complete their snow clearing operations. Less traffic on the
road means that we will be able to clear the roads more quickly and completely. Under the

best of conditions, it will take us at least 8 hours from the time it stops snowing completely, to
complete our snow removal operations.

Remember, whether it is your driveway for which you are responsible or the 200 miles of roads
for which we are responsible, snow removal is an arduous and time consuming task. Please
understand that the Highway Department cannot shovel ridges or windrows from your driveway
entrance, nor can we plow private property.

Tips & Suggestions

When shoveling out the mouth of your driveway, throw it to the right of your driveway as you
face the street or “downstream”. Throwing or plowing snow in the road can create a patch of
snow and ice that freezes over and causes a hazardous condition. Besides, it will only be re-
deposited when the plow comes around again

If at all possible, finish clearing your driveway entrance after the final widening pass has
been completed.

Helpful Hint: Leave a strip of snow at the edge of your driveway, this will block some of the
snow from entering your driveway when the plow widens the roadway. The final widening

pass is usually completed approximately 8 to 10 hours after the snow stops completely. This, of
course, depends on the severity of the storm.

Plan alternate ways and extra time to travel to main routes and to your place of employment.

Remember! Slow down, brake slowly and allow plenty of room between you and the vehicle
ahead of you.

During times of reduced visibility, watch for pedestrians, bicycles and disabled vehicles.

Maintain your vehicle properly. Equip your car with snow tires or chains and keep your
windshield, headlights and taillights clean at all times.
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Snow & Ice Control

Customer Satisfaction Through Responsible Management Of Resources

The Town of Orangetown Highway System consists of 143 miles of road, servicing 10,300
residential units and continues to grow with the dedication of new subdivision streets every year.
Since 2003, we have added 15 streets, totaling 2.5 miles, servicing 150 added residential units.
Presently, we have .23 miles of subdivision road mileage with 33 residential units in various
stages of completion.

Additional plans for developing roads and residential units are being presented to the Planning
Board on a regular basis. As the roads and residential units increase, so does the need to maintain
the regularly scheduled replacement of our equipment.

Our ten year equipment replacement program requires an investment in Highway and Green
Waste removal equipment. Although this is a substantial investment, if we fail to meet our goal
for equipment replacement, we risk falling behind with regular scheduled services, incur more
repair costs and reduce the effective and proper utilization of our workforce. Adhering to the
equipment replacement program minimizes the overall financial impact on our taxpayers. The
task of maintaining the level of service you require is greatly affected by the availability of
equipment used to perform these services.

We would like to thank you for your continued support. Rest assured we will continue to strive to
meet the needs of our customers.

Clean Streets = Clean Streams

Storm Drains provide routes for rain water and snow melt to flow away from our streets and
prevent flooding and potential ice conditions. Help us keep our storm drain clean. Do not place
brush, leaves or snow on the road pavement as these materials will add pollution to our waters,
and block drains and cause flooding and ice conditions.
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Appendix 20 - NYSDOT
Application Rate Guidelines

FACTORS THAT AFFECT APPLICATION RATE DETERMINATION

Traffic

AADT
Higher traffic volumes result in mixing action along with heat from friction. Higher volumes are
also an indication of more important roads.

Rush Hour

This affects timing and maneuverability as treatments are applied ahead of the rush. In extreme
cases, it may be necessary to avoid a road because trucks will be trapped and nonproductive.
Rush hours can also create a directional situation where good mixing action takes place in one
direction and almost none in the other.

Day of the Week
Difterent days, especially the weekend create different traffic patterns and volumes and the
application may need to be changed to adjust for this.

Corridors

This is an evolving issue from Transformation, but has always influenced level of response.
Certain roads are key to the function of the system and if they are not open the rest of the system
fails regardless of the conditions on the feeder roads.

Road Conditions

Geometries

Steep grades, sharp curves, bridge decks, etc. all influence our application rates. Some of these
situations determine the application rate for a whole beat, and others require the driver to make
adjustments during his run.

Cold Spots
Areas at higher elevations or shaded most of the day create cold spots which normally require
more material than adjacent sections of the beat.

Length of Beat

This affects cycle time. The longer the time between plowings the more material is needed to
prevent bonding. Narrowing of the spread pattern should accompany the increased application
rate in this circumstance.
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Plow Speed

While ideal plow speed is around 30 mph, it does vary considerably due to traffic adjacent
buildings, pedestrians, high speed roadways, etc. This can create different cycle times between
beats of the same length, or even the same beat at different times of the day.

Multiple Lanes

While in some cases a beat consists a uniform number of lanes so that the assigned trucks can
plow in echelon in one pass. However in most cases the number of lanes varies and trucks
have to double back or trucks from other beats have to be assigned to help. This results in
increased cycle time.

Pavement Surface

Pavement treatments like ova Chip and some Superpave mixes have an open graded
structure which draws the brine away from the surface. More chemicals may need to be
applied to prevent bonding.

Weather

Time of Season
Usually, chemicals are required in January than March because of colder pavement temperatures
and continued cold weather is likely.

Sunlight
The amount and angle of sunlight influences pavement temperatures and the resulting melting
action of ice control chemicals.

Type of snow or ice
The wetter the precipitation the more chemical dilution occurs which requires more chemicals to
keep the freezing point reduced.

Intensity of the precipitation
The harder the snowfall the more chemical will be needed to prevent bonding before the
next treatment.

Pavement Temperature

While changes in air temperature are useful to watch, the pavement temperature is what really
matters. When deciding on application rates the expected trend in the pavement temperature is
important to be taken into account.

Note: The tables for application rates attempt to take into account the last three items.
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Appendix 20 - NYSDOT Application Rate Guidelines

GLOSSARY OF TERMS

Black Ice

Popular term for a very thin coating of clear, bubble free, homogenous ice which forms on a
pavement with temperature at or slightly above 32° F when the temperature of the air in contact
with the ground is below the freeze-point of water and small super cooled water droplets deposit
on the surface and coalesce (flow together) before freezing. This often occurs when pavement
temperature is 32° F or below and is at or below Dew Point.

Chemical Spread Rate

Also known as chemical application rate. For solid applications it is simply the weight of the
chemical applied per lane mile. For liquid applications it is in gallons per lane mile when applied
straight and gallons per ton when used to pre-wet solid chemicals.

Freezing Rain

Super cooled droplets of liquid precipitation falling on a surface whose temperature is below or
slightly above freezing, resulting in a hard, slick, generally thick coating of ice commonly called
a glaze or clear ice. Non-super cooled raindrops falling on a surface whose temperature is well
below freezing will also result in a glaze.

Frost

Also called hoarfrost. Ice crystals in the form of scales, needles, feathers or fans deposited
on the surfaces cooled by radiation or other process. The deposits may be composed of drops
of dew frozen after deposition and of ice formed directly from water vapor at a temperature
below 32°F (sublimation). Most often occurs when pavement temperature is 32° F or below
and is at or below Dew Point.

Light Snow

Snow falling at the rate of less than ~ inch per hour: visibility is not affected adversely.
Liquid Chemical. A chemical solution; with a specified percentage of chemical that is
applied at the rate of gallons per Jane when applied straight and gallons per ton when used
to pre-wet solid chemicals.

Moderate or Heavy Snow
Snow falling a rate of ~ inch per hour or greater; visibility may be reduced.

Sleet
A mixture of rain and snow which has been partially melted by falling through the atmosphere
with a temperature slightly above freezing.

Slush

Accumulation of snow which lies on an impervious base and is saturated with water in excess
of the freely drained capacity. It will not support any weight when stepped or driven on but
will “squish” until the base support is reached.
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Appendix 20 - NYSDOT Application Rate Guidelines
ANTI-ICING WITH STRAIGHT LIQUID CHEMICALS

The strategy of anti-icing is to be proactive in the application of chemicals to prevent the
formation or development of bonded snow and ice to the pavement surface. This tactic is used to
“buy time” prior to the onset of a snow and ice event or anticipated black ice conditions. When
the event actually begins, conventional reactive strategies are then used.

This strategy can be particularly useful on Al type highways where conventional methods may be
slowed due to high traffic volumes. These methods are also useful for unique trouble areas such
as bridge decks, high elevations, and shaded areas that freeze quicker than adjoining segments.

Anti-icing can be done by applying conventional solid and pre-wetted solids on low speed, low
volume roads. This tactic is prone to wasting material, particularly if the pavement surface is
dry. High volumes and speeds will scatter most of the material off of the travel lanes. Higher
treatment effectiveness can be achieved by placing the material on the high portion of the traffic
lane where it is not subject to as much traffic. The preferred material for anti-icing is the use

of salt brine or liquid chemicals such as magnesium chloride sprayed directly on the pavement
surface using a tank and spray bar system. Various slide in tank and spray bar systems are now
available.

Liquid Chemicals

Liquid ice control chemicals are made up of solid ice control chemicals in a water solution. After
application, the water evaporates and a residual dry chemical is left on the pavement surface.
This material is not prone to scattering or dispersal from traffic conditions.

Salt brine is most effective at a 23% solution. It can be produced in house by agitating solid
NaCl in water. It is also a by-product of the oil and gas industry and can be acquired in certain
geographic areas at little or no cost.

Liquid Magnesium Chloride, Liquid Calcium Chloride, Potassium Acetate, Calcium Magnesium
Acetate, and a variety of proprietary formulas that contain anti-corrosion inhibitors and
agricultural by-products are also available. Although generally higher in cost than salt brine, they
can be more effective at lower temperatures.

Application Criteria

Straight liquid chemical applications can be made up to 3 days prior to the onset of a winter
weather event if the chemical is allowed to dry on the pavement surface. Rain events and
particularly high traffic volumes will lesson the anti-icing effects. Table A gives a general range
of application rates. The rates to achieve effective results can vary significantly with the type of
liquid chemical used and pavement temperatures. Too little material will not produce desired
results. On very rare occasions too much material (liquid chemicals other than salt brine) can
result in hazardous slippery conditions before the material has fully dried. The use of pencil or
streamer nozzles to distribute these liquid chemicals onto the pavement will further reduce the
potential for any unintended slipperiness. It is recommended that new users start at the lower end
of the range and gradually increase application rates until desired results are achieved. It is also
very critical that liquid spray units are calibrated at the beginning of each snow and ice season.
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This can be accomplished by collecting liquid at the spray bar over a pre-measured distance.
Because results are very sensitive to application rates, calibration is critical.

Liquid chemicals should only be applied as an anti-icing strategy when the pavement
temperatures are 20°F or higher. Application of salt brine at lower temperatures would require
excessive application rates and may be prone to rapid refreeze. Liquid chemicals such as
magnesium chloride and other proprietary products may be used at lower temperatures, but
again, application rates may negate any cost benefit. Conversely, liquid applications should not
be made if pavement temperatures are much above freezing. Above 38°F and at high humidity,
liquid chemicals will not properly dry on the surface and can result in hazardous slippery
conditions.

De-icing

Straight liquid chemicals may be applied as a de-icing strategy during low moisture, light
snowfall at pavement temperatures above 20°F. Cycle times should be minimized as dilution
of straight liquids occurs much quicker than solid chemical applications. At temperatures near
freezing, it can be very effective at melting thin ice in the absence of precipitation. Liquid
chemicals are more sensitive to temperature and dilution than solid abrasives. If used as a de-
icing strategy, more caution is required to avoid refreeze without the friction enhancement
characteristics of a solid material.

Table 26: Suggested Application Rates for Straight Liquid Anti-lcing

Tempf:;ature *Application Rate gals/1m
V) V)
23% 27% 32%
Salt Brine Magnesium Calcium
Chloride Chloride
32°F 30 28 33
20°F 40 30 36

* Application rates as high as 60 gal/lm have been successfully used in salt brine straight liquid applications. It is
strongly recommended however, to start with the application rates as illustrated by this table.

April, 2006 (Revised January 2012)
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Appendix 21 - Resources

PUBLICATIONS

Ketcham, Stephen A.; Minsk, L. David; Blackburn, Robert R.; Fleege, Ed J.,
“Manual of Practice for an Effective Anti-icing Program: A Guide for Winter
Maintenance Personnel,” Publication No. FHWA-RD-95-202, Federal Highway
Administration, U.S. Department of Transportation, June 1996.

“The Snowfighter's Handbook,” The Salt Institute, Alexandria, VA , 1991.

Boselly, S.E., and Ernst, D., “Road Weather Information Systems, Volume 2,
Implementation Guide,” Report No. SHRP-H-351, Strategic Highway Research
Program, National Research Council, Washington, DC, 1993.

Special Report 235, “Highway Deicing - Comparing Salt and Calcium
Magnesium Acetate,” Transportation Research Board, National Research Council,
Washington, DC, 1991.

Transportation Research Record 1157, “Deicing Chemicals and Snow Control,”
Transportation Research Board, National Research Council, Washington, DC, 1988.
“Snow and Ice Control - A Best Practices Review,” Office of the Legislative Auditor,
State of Minnesota, Saint Paul, MN, May 1995.

“Highway Maintenance Guidelines - Snow and Ice Control,” New York State
Department of Transportation, Albany, NY, January 2012.

Migletz, L.; Graham, J.L.; and Blackburn, R.R., “Safety Restoration During
Snow Removal - Guidelines,” Publication No. FHWA-TS-90-036, Federal
Highway Administration, U.S. Department of Transportation, McLean, Virginia,
February 1991.

Kuemmel, David E., “Synthesis of Highway Practice 207 - Managing Roadway Snow
and Ice Control Operations,” National Cooperative Highway Research Program,
Transportation Research Board, National Research Council, Washington, DC, 1994.

Minsk, L. David, “Snow and Ice Control for Transportation Facilities,” McGraw-Hill, 1998.
“Guide for Snow and Ice Control,” American Association of State Highway Officials, 1999.

“Powers and Duties of Local Highway Officials,” Cornell Local Roads Program,
Publication No. CLRP 97-6.

“Snow and Ice Control,” Wisconsin LTAP Center, Don Walker, 1999.

NCHRP Report 526 “Guidelines for Snow and Ice Control: Materials and
Methods,” 2004
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VIDEOS

The following videos are available from the Cornell Local Roads Program for a two week free loan:

Anti-Icing for Maintenance Personnel, CRREL/FHWA (13 minutes)

Cold Weather Starting and Operation, Caterpillar (24 minutes)

Effective Snow Fences, Strategic Highway Research Program (21 minutes)
Evaluation Procedures for Deicing Chemicals, FHWA-HTA-11 (19 minutes)
Freeze-thaw Testing, SHRP (25 minutes)

Frost Action in Soils, CRREL (15 minutes)

New Generation of Snow and Ice Control, lowa DOT (7 minutes)

Plows of the Future, NACE/Jorgensen and Associates, Inc. (8 minutes)

Safety Restoration During Snow Removal Guidelines, USDOT/FHWA (25 minutes)
Salt - the Sensible Deicer, Salt Institute (15 minutes)

Snow and Ice Control, Utah DOT (12 minutes)

Snowfighting From A to Z, Salt Institute (73 minutes)

Snowplow Safety, FLI Learning Systems, Inc. (23 minutes)

Snowplow Safety: Parking Lots, NSC/FLI Learning Systems, Inc. (19 minutes)

Snow Removal Techniques - Plowing Tips from the Pros, VISTA/Start Smart Training
(23 minutes)

Staying Ahead of the Storm, Jorgensen and Associates, Inc. (21 minutes)

The Snowfighters, Salt Institute (24 minutes)

Using Snow Plow on Motorgraders, FHWA-HTA-11 (16 minutes)

Weather and Loads: The Effect They Have on Roads, Minnesota LRRB/MNDOT (15 minutes)
Wetted Salt, Dow Chemical Company (20 minutes)

What is Anti-lcing?, CRREL/FHWA (9 minutes)

White Gold, New England APWA/New Hampshire University (20 minutes)

INTERNET SITES
Accurate as of August 2013

128

AccuWeather - www.accuweather.com

CNN Weather - weather.cnn.com/weather/forecast.jsp

National Weather Service - www.weather.gov

New York State Emergency Management Office - www.dhses.ny.gov/oem/
The Salt Institute - www.saltinstitute.org

Transportation Research Board - http://gulliver.trb.org

Winter storms fact sheet -
www.fema.gov/media-library/assets/documents/12407?action=back&id=3056
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