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Preface

In 2010, the Maryland State Legislature passed two (2) bills, House Bill 0903 and Senate Bill 0775, whic
required the establishment of a Statewide Salt Management Plan. The legislature tasked the Maryla
Department of Transptation State Highway Administration (MDOT SHA), in conjunction with the
Maryland Department of the Environment (MDE), to develop a road salt management best practice
guidance document by October 1, 2011, for use by local jurisdictions and the statarpdse of this
document is to provide guidance and direction for the optimized use of road salt (sodium chloride) durin
winter operations, in order to lessen the adverse environmental impacts of road salt r@asfbih
County and thetateof Maryland These Best Practices for Salt Management discuss how to minimize
road salt use from its delivery, storage and handling at salt storage locations, to its placement ¢
Roadways during winter storms, to psgbrm cleanup operations. The following Best Ecas should

be a starting point in an agencyods plan to mi

The objective and goal of thizarroll County Governmer8alt Management Plan is to provide a
framework forlocal agencies to deliver safefficient roadway systems during winter storms in a cost
effective and environmentally sound manner.

A secondary objective and goal of this plan is to consolidate Carroll County Department of Public Worl
Bureau of Roads Op eanddocumenid mto & single comptehepsivaguitiance e s
document.



1.0 Introduction

To be effective, a Salt Management Plan should contain principles that define the basic goals of a
jurisdiction in order to deliver service to t
common goals for all jurisdictions include:

Public Safety

Effective winter storm maintenance has a direct impact on the safety of roadway users and on
the personnel performing the maintenance. In the development of this plan, safety will be the
primary goal.

Environmental Protection

Since the use of salt in high concentrations can have a negative impact on the roadside
environment and receiving waters, the development of the Best Management Practices contained
in this plan will consider practices that minimize the use of road safelii reducing the
environmental impacts

Efficient Transportation System

Efficient transportation systems are essential in maintaining the mobility necessary for economic
stability and in providing the quitadngytSalt of [
Management Plan development should factor in these requirements.

Fiscal Responsibility
State, county and local jurisdictions are bound by budgets determined by their governing bodies.
The Salt Management Plan for these jurisdictions m@stithin their financial capabilities.

Continual Improvement

To progress in the reduction of salt usage and environmental impacts, jurisdictions need to
consistently seek to improve current practices. Each jurisdiction should assess goals,
technologis, practices, materials and equipment on a recurring basis to determine if any changes
can affect salt usage or reduce environmental impacts. Since these changes may have a fiscal
impact, there must be recognition that many changes may be incremental.

Local Development of Salt Management Plans

Because of the variances in state, county and local transportation agency resources and mission
objectives, Salt Management Plans for said jurisdictions should be locally developed. The plans
should define the keglements of an environmental management program. Commitment to the
plan should include accountability, goals, measurement of progress, communication, reporting,
and periodic review. These aspects will ensure that local Salt Management Plans are living
doauments that allow for continual improvement.




2.0 Safety and Mobility

Carroll County is keenly aware of their goal to provide safety and mobility during winter storms
in a costeffective manner while minimizing environmental impacts to the maximum extent
practicable.

In the reality of winter storms, the ideal outcomestifiss goal are difficult to achieve and at

times, in conflict with one another. The principal driving force that often decides the hierarchy in

this potential conflict is the defined level of service (LOS) an agency is obligated to provide its
citizens. Hovever, LOS may not be the most appropriate and practical level of measurement

during winter operations. During a winter storm, agencies should consider defining safety and
mobility in terms of a fApassable r oath@wayo, co
conditions, resource availability and environmental concerns.

Carrol | County defines fApassable roadwayo as
snow ridges, and as much ice and snow as is practical that can be traveled safely at a
freasonabl e speed.Afpassabld rbadway shauld mot be confisséd with "bare
pavement,” which is essentially free of all ice, snow, and any moisture. It should be assumed that
a bare pavement condition may not exist until the weather conditigmeve and plowing is

allowed to remove the full amount of snow and slush from the pavement.

"Reasonable speed" should be defined as a speed at which a vehicle can travel without losing
traction. During and immediately after a winter storm eventasarable speed is assumed to be
lower than the posted speed limit. Motorists should expect some inconvenience and modify their
driving practices to suit road conditions.

2.1 Passable roadway expectations

It is considered inappropriate &tempt to melt snow as fast as it hits the ground or to keep the
highway wet to eliminate any accumulation. Ideally, the proper combination of plowing with the
appropriate amount of salt or brine should be used to prevent the bond from forhsingw

pack should occur, agencies should strive for
Abare pavement o as soon as practical after th

2.2 Class 1: High volume roadways (high average daily traffic (ADT))

For a winter event that is forecast to start as snow or sleet, roadways in this category should be
pre-treated with salt brine prior to the anticipated start of the event. This willngréhefrozen

precipitation from bonding to the surface. Roadways in this category typically have high traffic
volumes that make it necessary to focus on more than just the driving lanes during the winter
storm event. On t hese Bigodswloyldbe mantamed arbthee r oa d
driving lanes, turn lanes and acceleration/ deceleration lanes during the winter storm event.

Plowing is the priority for snow removal. Agencies should strive to keep the snow from packing
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on the driving lanes, turnri@s and acceleration/deceleration lanes during the winter storm event.
Only enough road salt or salt brine should bapplied to keep the precipitation from bonding
to the roadway surface.

2.3Class 2: Roadways with moderate and low ADT

OntheseBadways, agencies should strive for fApass
lanes, turn lanes and acceleration/deceleration lanes during the winter storm event. Plowing is the
first priority for snow removal. Agencies should apply only enough roacssdior salt brine to

prevent bonding during the event.

2.4 Class 3: Roadways that are not paved/gravel

Gravel roads are maintained when the storm event is moving out of the area. Roads are plowed
by pickup trucks or graders as needed. As drifieish assigned routes, they load with stone
chips to spread on the gravel roads for traction. NO SALT IS USED ON GRAVEL ROADS

2.5 Exceptions

Exceptions to this guideline will occur when a winter storm event is followed by subsequent
storms that happen at a frequency where it is not possible to obtain passable roadway conditions
and bare pavement between events. The severity of an event, rdadvweayatures, and

availability of resources will dictate how soon passable roadway conditions and bare pavement
can be obtained.

Passable roadways during winter storm events, as identified above allows emergency responders
to provide adequate resporisaes and transport to emergency facilities.

3.0Establishing Goals for Achieving Reduction of the Environmental Impact of Salt

These Best Practices for Salt Management should be seen as tools for managing the impact of
winter materials on the envinment. Typically, the principal tool most winter maintenance
agencies use to provide safe, passable roadways is the tried and true operation: plowing and
salting. The scope of this document is not to document the properties of salt and the many other
deicing materials used in Maryland or the potential damage caused by salt and deicing materials.
However, this document starts with the understanding that winter materials can have a negative
impact on the environment and proceeds to lay out ways that saltrerdvinter materials can

be used in a manner that serves the interest of the citizens and business community while
reducing environmental impact.

Roadway agencies should track salt usage along with other related snow and ice control efforts
and shou measure the severity of winter weather in order to determine how severity correlates
to salt usage. However, these measurements should be used to recognize and respond to trends
rather than to develop annual usage reduction percentages.
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Setting annuadjuantity goals in salt reduction is not practical due to the dynamic nature of winter
storms that vary in number, timing, intensity, duration, type of precipitation and roadway riding
surface needs. By analyzing trends, and adhering to a responsibléoptaterm goals can be
established to lessen the usage of salt and reduce its impact while maintaining the safety and
mobility of highway users.

4.0 Equipment and Materials

Winter operations require specific equipment and materials to maintain safe, passable roads. The
equipment must be properly serviced, calibrated and/or repaired prior to the beginning of the
season. Materials require proper storage, handling and disinkadross the roadway system.

4.1 Types of Winter Materials

Salt is the primary snow and ice control material used by Carroll County and by many agencies
throughout the country. It is used because it is effective for winter storms in Maryland,
inexpensive, easily stored, and readily available. Granular road salt is used primarily during
storms when precipitation has already begun to fall. Over the past few decades, research into
other materials has been conducted, but none have been able to rdpiadeesafit/cost
effectiveness and reliability. While it will continue to be the primary material for fighting winter
storms, Carroll County will continue to look for ways to minimize its use. That is the focus of
this Salt Management Plan.

The seconanost commonly used material by Carroll County and other agencies across the
country is salt brine (liquid sodium chloride). Salt brine is used by Carroll County and other
agencies primarily in aniting operations prior to storms. It is sprayed on roadwarough

direct liquid application (DLA) two hours to two days prior to the onset of frozen precipitation to
prevent snow and ice from bonding to pavement. It is also used-teepigranular salt as salt is
spread on roadways in deicing operations tluce bounce and scatter. DLA is used when snow
or ice has already accumulated on the surface of the highway. Deicing involves plowing and
spreading salt to remove the frozen precipitation from surfacesioddi and deicing will be
explained in greateredail later in this document.

Salt brine has several attributes that explain its rising usage. First, it is easily manufactured using
a brine maker. Dry salt is dissolved in fresh water and brought to a concentration of 23.3%

sodium chloride, this brinis then pumped to storage tanks where it is available for application

on roads. Whereas salt begins to lose its effectiveness at 20 degrees, brine has a freeze point of 6
degrees, and will work when road salt is ineffective. Carroll County, for exangg@ne brine

maker located at the central facility with brine storage tanks at all satellite road operations
facilities.

Agencies should continue to explore and research innovative materials which can produce results
equal to or better than sodium chloride.



4.2 Material Storage and Handling

Agencies should store salt in salt barns, salt domes, or other permarsotesrwhenever

possible. The structures should be well maintained. Potential problems should be identified
during routine operations or through a periodic inspection program. Maintenance should be
performed on structures during the-effason. Aging strixgres that have repeated high repair

costs should be replaced when funding is available. Preventive measures, including only loading
a salt structure to design capacity, are the most effective method in maintaining these structures.
Over loading the struate will lead to foundation and structural failure.

Properly maintained structures, along with good housekeeping practices, allow agencies to keep

salt in proper structures, minimizing environmental impacts. Carroll County uses a variety of
methods to pevent salt from spilling out of structures. Maintenance shops place straw bales or
aggregates at the structuresdéd entrance. Agenc
during loading and unloading operations. Unused material should alsabedeto the salt

structure.

Agency procedures should be in place for capturing salt spilled on pavement during the loading
or unloading of the material. Carroll County, for example, maintaregulatory required

Stormwater Pollution Prevention Plai®VPPPxat the Carroll County Maintenance Facility.

Best Management Practices have been developed and implementeddtelkk salt storage

facilities. TheB M P ouiline pollution prevention measures for salt storagedlingand

cleanup Large salspills should be addressed using equipment such as sfrdribader, while

small amounts can be addressed with a shovel and broom. In either case, the material should be
returned to the salt structure as soon as possible. To ensure salt is propaihedarid not

exposed to stormwater, routine inspections are conducted by facility personnel and
environmental professionals.

Liquid deicing materials, such as salt brine or magnesium chloride, should be stored in well
maintained and labeled storageksrBecause of the corrosive nature of these substances,

routine maintenance must be performed on the storage tank fittings, valves and pumps to keep
them in good working order. Additionally, the storage structure itself should be checked for
bulging, ex@nsion, leaking or dripping and any findings should be corrected as soon as possible.

4.3 Snow and Ice Control Equipment

Carroll County purchases a variety of equipment and assigns it across the county to meet the
needs of each satellite facility.

4.3.1Carroll County Department of Public Works Equipment

Agencies should procure and employ the most effective snow reeguigiment possible. Dump
trucks should be equipped with wetlaintained front plows that can mechanically remove as
much snow as possible from roadways.



Dump trucks should also be equipped with vmedlintained salt spreaders and spinners that can
appl the required amount of salt on roads in an effective pattern that minimizes material waste.
Agencies should consider and employ, whenever possible, electromioatiylled salt

spreading equipment. This equipment can be used taragbecific applicaon rates that will

prevent operators from using more salt than necessary.

Carroll County should calibrate all salt spreading equipment, regardless of its type, prior to the
start of a winter season and check it for accuracy periodically during thens&dnis is a critical

aspect of effective salt management. Additionally, technological advances now allow for some of
this equipment to capture location, as well as salt application rates and usage, which is specifically
useful for environmentally sensié areas.

Carroll County should use other specialty equipment for removal of snow from roadways, when
appropriate. Snow blowers are effective in removing a heavy buildup of snow, particularly from
roadway shoulders. Front end loaders are effectiveroving a heavy buildup of snow from

sections of roads where plows are not effective, such as narrow residential streets with parking

on both sides. In this case the snow needs to be placed into dump trucks and hauled away. Motor
graders may be neededtemhani cally remove snow or ice tha
Effective use of these specialized pieces of equipment lessens the need for salt in order to return

a roadway to a passable condition.

Carroll County maintains a fleet of dump trucks, thearigj of which are single axle units

capable of carrying approximately 9 tons of salt. The remainder of its dump truck fleet consists
of tandem and traxle trucks capable of carrying 10 to 15 tons of salt. The dump trucks are
equipped with welimaintainedolows, and electronically controlled spreaders that are capable of
applying the required amount of salt on roads in an effective pattern that limits material waste.
The equipment is calibrated for accuracy prior to the winter season. Carroll Courtigsabso
limited fleet of specialty equipment including snow blowers, front end loaders, and motor
graders.

As with winter materials, agencies should continue to explore and research innovative equipment
for the mechanical removal of snow and ice from the roadways.

Carrol |l County is also in the processfromtf proc
end loaders, can accurately weigh salt being loaded into a truck to track salt usage by the truck

when running its routes. This is helpful when it is necessary to address roadways in

environmentally sensitive areas, suclTes |l watersheds, resétial wells, and public
reservoirs. Carroll County currently estimat
weights on the Carroll County Solid Waste scales at Northern landfill.

4.3.2Hired Equipment Contract for Snow Removal Services

Carrdl County hires supplemental contract equipment to support their own forces if needed
maintain prescribed levels of service. Hired equipment must be equipped wihaveiained
plows and spreaders to assure effective and efficient snow removaltarglgaerations.
Poorly equipped and maintained contract equipment can lead to excessive salt use.
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Carroll County should train hired contract equipment operators in all facets of plowing and
salting operations. Poorly trained contracted operatoras@aexcessive amounts of salt.
Carroll County trains its contract operators prior to the winter season.

Carroll County trains frontline supervisors to ensure effective management of contractors and their
equi pment . This ensures that contract oper at
procedures, particularly in salt usage.

For example: spreadsystems on contracted dump trucks should be calibrated prior to winter.

Tests should be performed on the units to ensure that the amount of salt physically spread on a
roadway correlates to a setting otmthatcomteactcontr o
trucks are calibrated, and its operators are closely monitored by Carroll County personnel to
avoid i mproper salting. Carroll County ensure
control annually.

5.0 Training Initiatives

Training is a critical component of salt management and a best practice in winter operations.
Carroll County provides training in salt management to all employees on a regular basis. The
focus of the training is on best practices that stress the impeménsing the least amount of
material as possible to provide safe, passable roadways for motorists.

Training initiatives should target specific audiences. Frontline supervisors should receive
additional training in the science of snow removal openati effective winter storm
management, winter materials inventory management, the properties of salt and other winter
materials, and data collection and analysis.

Examples of Carroll Countybés training present
this document. These programs are revised annually to reflect changes in operations that are
developed through post storm and season operations reviews, newalsyatenw equipment

and/or new technologies.

6.0Winter Storm Management
Winter storm management involves effective planning, execution, and review.

6.1 Weather and Pavement Condition Forecast
A key component of effective winter stommanagement is good weather and pavement
condition forecasting. This is true 24 to 72 hours prior to a storm when planning is takieg shap

during a storm, as forces react to changiogditions and during posstorm operations when
effective cleanup actis prevent potential safety issues.
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Agencies across the country rely on the National Weather Service (NWS), or contracted weather
services; pavement condition forecasters; as well as their own network of Road Weather
Information System (RWIS) sites asots for winter storm management. The NWS provides a
strategic forecast, alerting agencies of the potential for storms well in advance of their arrival. As
a storm nears, the NWS will provide forecasts for approximate starting times and snowfall
amounts oer generalized areas of a state.

The NWS does not, however, provide localized-sgecific forecasts, nor does it provide
information on pavement temperature or conditions, which are key components needed by winter
storm highway managers.

Contractedveather and pavement condition forecasters provide the generalized forecasting
provided by NWS and enhance it with localized, site specific, information. The contracted
services not only forecast when snow will begin to fall and how much is anticipdtakl boit

also forecast the anticipated pavement temperatures which play a large part in how much snow
will actually accumulate on roadways.

The RWIS network is a series of strategically located local weather stations placed along an
agency 6s stem. gdchweegthesstation consists of a tower that provides localized data
such as type and intensity of precipitation, air temperature, wind direction and speed, dew point,
and relative humidity. Each station also has sensors in the pavement thgpaletewtnt surface

and subsurface temperature, surface freeze point, and salinity concentration. RWIS networks
can also include nemvasive pole or structure mounted pavement temperature sensors at critical
locations that give pavement only data at spesifes which eliminates the need to embed

sensors in the pavement.

Carroll County relies on these three sources of information at each stage of its winter storm
management. Carroll County maintains a close working relationship with the NWS and the
contracted weather and pavement condition forecasted accesses RWIS stations across
Maryland.

6.2 Pre-Storm Planning

Prestorm planning is an effective tool for managing salt usage in a storm and a best practice in
winter operations. Effective planning prior to storms will equate to better performance during a
storm including more ef f ispreseommtplanniagadfay exanple, s al t .
can begin as early as 72 hours prior to major winter storms.

Agencies should begin resource planning well in advance of the forecasted start of a winter

storm. Antticing should be performed if appropriate for tharst. Agency personnel and hired
contractors, if applicable, need to report to their assignedtyaeith enough lead time to

thoroughly inspect plow trucks and make any minor repairs. All units reporting to winter event
operations should do so in effe@j working condition. Any major repair should have been
addressed prior to the seasonb6és start or i mme
imperative that equipment is working properly and prepared for operations. Agency and hired
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truck operé¢ors should load salt and other deicing materials on their equipment in an
environmentally prudent manner.

The Bureau of Roads Operations holdsgimgm meetings with management staff. These
meetings provide managers with an opportunity to alert peet@bout the latest weather and

road forecasts, emphasize the need for effective plowing, reiterate the need for sensihle salting
identify appropriate salt application ratesd recommend the use for additives such as salt brine.
It also allows for infomation exchange and a sharing of opportunities for improvement.
Additionally, Roads Management coordinates with Fleet Management and the Bureau of
Facilities to ensure appropriate support staff for the Bureau of Roads Operations.

The equipment is prpositioned on its snow route prior to the start of the eventp®seioned

snow equipment speeds up the response time of an agency. This is particularly important if the
forecasted start time of the storm could affect morning or evening rush hour tfaffiow

fighting equipment becomes trapped by traffic congestion, it might not be able to get to its snow
route in an acceptable time. A forecast that
highlights the need for preeating roadways with sdiirine, discussed below.

6.3 Anti-icing Operations

Anti-icing, a proven, proactive, nationwide winter strategy, should be practiced by agencies in
Maryland whenever appropriate for a storm. Carroll County, for example, has been conducting

anti ci ng operations since t (cievityoMerdhe BaBt@edaias . |t h
winters. Antticing involves placing a material, usually a liquid such as salt brine, on roadways

prior to the onset of precipitation. Ariting can also be accomplished with a-pretted salt

placed on roadways immediatddgfore the start of a winter storm. Finally, it can be

accomplished with an application of salt as snow is first starting to accumulate on a pavement.

The primary goal of andcing is to prevent snow and ice from bonding to a highway or bridge
surfaceallowing for more effective and efficient plowing and salting operations during the
event. This will often lead to lower overall salt usage during storms and perhaps more
importantly, an increase in the safety of motorists at the start of a storm. Ibsmevs allowed
to bond to a pavement, heavy plowing and salting is needed to break the bond.

Carrol |l Countybés experience has shown that ti
storms keepmoadways in the best condition once frozen préatijpn begins to fall. This is

particularly important if a storm begins well in advance of its forecasted arrival time, and

maintenance forces are not fully mobilized. The-amtig application of brine becomes, in

essence, the first applicationof shltat can Ahol do the road until s
situation.

Highway agencies across the country, including Carroll County, do not perforAtiagti
operations for every forecasted winter event. If a winter storm is forecasted to begin astiain,
icing will usually not be performed. In this case, rain would wash the salt brine from the roadway
surface, wasting materials, time, and money. Additionally, if pavement temperatures are forecasted
to be 15° or colder at the onset of the storm;iaintg is not usually performed. Finally, if a winter
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storm had recently occurred and salt residue is present on highway surfaeesgantight not
be necessary.

6.4 Winter Storm Operations

Once a storm begins and precipitation starts to accuenoilatoadway surfaces, agencies begin
deicing operations. If a typical winter storm begins with light snowfall, a light coat of prewetted
granular salt or salt brine should be applied. If a winter storm begins with moderate to heavy
snowfall, applicationshould be adjusted accordingly. Rvetted salt and salt brine tends to

adhere to the pavement surface, ensuring the material remains on the roadway surface during the
winter storm event, consequently reducing the amount of salt that bounces off theyloglova
roadsides or into drainage ditches.-Reedted granular salt also goes into solution more quickly,
which increases its effectiveness.

The key is to get material onto the roadway as early as possible to prevent snow or ice from
bonding to the roaslay surface. This will allow for effective plowing and lighter salt
applications throughout the remainder of a storm.

As the storm continues, forces need to react to changing conditions. As the initial application of
salt begins to lose effectiveness and snow continues to build on roadways, forces should begin
plowing operations. If the initial application was successfub, e bui | dup wi | | be
easy to remove with proper plowing techniques. The plow operator sheapglsejust enough

salt or brine to keep subsequent snowfall from bonding to the pavement. This process may have
to be repeated multiple times duwgia winter storm. If a winter storm is associated with very cold
pavement temperatures, granular salt should always begired with a liquid deicer to increase

its effectiveness. By increasing the effectiveness of salt, less will be needed.

Carroll County should consider varying the level of service (LOS) provided to motorists during
storms based on resource availability, type/intensity of storm, location, and time of day. For
example, if a storm occurs during the overnight hours, some samowuild up on roadways if it

is not allowed to become snow packed, the roadway remains passable, and is in a reasonably safe
condition. In this case, an agency can use less salt than it would otherwise. Conversely, if the
same amount of snow falls on th@me roadway prior to, or during periods of heavy traffic, such

as rush hour, more salting will be necessary to keep the road at a higher, or same level of service.

6.5 Severe Winter Storms
Severe winter storms create unique challenges for a sadtgaarent plan. Carroll County
must be prepared to step up their response throughout the event, frplanmieg operations to
final storm cleanup. They will be called upon to provide passable roadways, especially for
emergency response, while fightingavy accumulations of snow, freezing rain, or blizzard
conditions. Carroll County Roads has fought severe winter storms in the past peamsahd
has learned much in the process.
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When fighting storms with heavy accumulations of snow, Carroll Coagycies should

concentrate on plowing operations and limit salt applications. Plow trucks should still spread a
small amount of salt and/or brine to prevent snow from packing on the road. However, the
emphasis should remain on continuous plowing. Astiirensbegins to wind down and most of

the snow has been removed, an appropriate amount of salt will help remove the remaining frozen
precipitation from the surface. As in all other events, salt applications should be as efficient as
possible.

Freezing rain storms also present special challenges to Carroll County. Freezing rain, if left
untreated, will coat Roadways with ice, creating severe safety and mobility issues for motorists.
Carroll County has found that the best treatment for freeaings to apply salt at a reduced rate
and reapply as needed.

Carroll County uses abrasives, such as crushed stone or sand, to provide traction on
unpaved/gravel roads to provide a level of safety for motorists.

Winter storms that occur at the $taf or during rush hour traffic pose significant challenges to
effective salt management. A winter storm that drops one or two inches of snow during rush hour
can be more troublesome than a winter storm that drops five or six inches dujpeglotravel

times. Carroll County has learned that they must placevptied salt or brine on roadways

prior to heavy traffic. Once traffic builds up on roadways, plow and salt trucks cannot address

snow buil dup. I n additi on, sface vequoirgiverytheavyii p a c k e
plowing and salting to remedy it. Appropriate applications prior to rush hour is one of Carroll
Countyds best tools in |Iimiting total salt wus

Severe winter events such as blizzards or adiackstorms create unique challenges to Carroll
County and effective salt management. While normal plowing and salting can keep a roadway in
a passable condition during a typical winter storm, heavy snowfall requires more intensive
plowing operations. Cyclerties of plows to cover their assigned route are severely challenged
with heavy snowfall storms. In these events, agencies may or may not apply salt, at a reduced
rate, during each plow cycle.

This is critical if snowpack or icepack is to be avoided.igakhould keep additional snowfall
in a plowable state so it can be addressed in the next plowing cycle.

Carroll County does not have sufficient equipment and personnel to run plows for hours on end.
Equipment breakdowns can eventually affect the diperan addition, it is critical that Carroll
County provide adequate rest for their employees during severe storms. This keeps operators
fresh so they can make good choices while plowing and salting, and repair technicians fresh so
they can keep equipmeoperable. An appropriately rested workforce should translate into
effective salt management.

Some winter storms are so severe that the Governor may declare a State of Emergency in order
to utilize additional resources, such as the National Guardtidaddily, authorities have the
option to limit the amount and type of vehicle traW&¥hen this occurs, highway agencies are
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allowed to clear roads of snow and ice in a more effective mabugng a State of Emergency,
Carroll County prioritizes its roaays to focus primarily on mainline roadways with high ADT,
known as Phase. This focus ensures passable primary roadways for emergency equipment.

6.6 Stockpiling and Disposal of Removed Snow

During blizzards or back to back storms, snow can build up to a point when it cannot be plowed.
Carroll County has had difficulty plowing snow in heavily populatszhssuch as development
cul-desacs. In these cases, snow may need to be hauled asayprtrucks. Carroll County

will coordinate with the Maryland Department of the Environment (MDE) and the Maryland
Department of Natural Resources (DNR) to identify storage locations for the snow in less
environmentally sensitive areas. Thesegpprovedocations can be used to store snow, which
may contain salt or other materials, until it melts over time. Another option is to use snow
melting systems to speed up the operation. This is important if the holding area needs to be
cleared in order to physiliyahold more snow.

6.7 Operations in Sensitive Areas

Maryland Public Works Departments and local highway agencies should coordinate with
MDE to determine criteria for determining areas sensitisaliexposure and salt runoffVhile
MDE and Carroll County recognize the importance of all waters in Maryland, areas of high
susceptibility were determined to be:

1 Wetlands of Special State Gwern as defined in COMAR 26.23.06

T Ti er |1 waters as defined in MDEG6s Tot al
Integrated303D Reports

M Use lll, nontidal coldwater streams or Use 1R, nontidal coldwater streams
publicwater use

1 Wellhead Protectioareasas def i ned by MDE®&GSs progr am.

In addition to the areas of high susceptibility, Carroll County and MDE also agreed that roadside
and/or receiving waters exhibiting indicators of salt contamination should be monitored and salt
maragement practices in those areas should be assessed to determine if changes in practices and
salt usage can effectively be implemented.

Site specific plans for environmentally sensitive areas should be considered. A plan for a
sensitive area may includeduced salt usage or no salt usage at all. It may also include the use

of another snow and ice control material. These sensitive areas are taken into consideration when
identifying potential liquid only routes. These routes should be known to all wfaympesalting
operations, as well as to the general public using Maryland roadways.

The potential for reduced levels of service exists for motorists when normal plowing and salting
operations are not conducted in sensitive areas.
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6.8 Automatic Vehicle Location (AVL)

A critical component of effective winter storm management is knowing where snow fighting
equipment is located at all times. Many agencies across the country have deployed AVL systems
to help in this effort. The AVL system tracks the pital location of dump trucks and other

snow fighting equipment during winter storms and displays results on monitors. The AVL

system is a tool for managers to track progress during winter storms. It can be used by managers
to locate and deploy the neartrsick to a roadway incident, speeding up emergency response.
Carroll County currently utilizeghreeof these systems.

An AVL system can also be used to determine the material application rate at which a truck is
plowing and spreading salt. Data captured through the AVL system can be analyzed after winter
storms to identify opportunities to increase the efficiency of wioperations. Finally, and

perhaps most importantly, AVL is a tool to increase the safety of the drivers.

Carroll County began using an AVL system during the spring of 2019. AVL units were placed in
threedump trucks. Carroll County hopes to add additional AVL systems to our entire fleet in the
future.

7.0 Post Storm Operations

Post Storm Operations include a variety of tasks including cleaning equipment, cleaning inlets,
stockpile maintenance tdear any sight distance issues and operation reviews.

7.1 Equipment Cleaning and Maintenance

Agencies should develop plans for equipment cleanup and maintenance after winter storms.
Cleaning of snow plows and trucks should occur immediately after operations are complete, when
possible. These cleaning operations should occur inside the washdaysah o p 6s f aci | ity
of salt spreaders and plow blades that have been removed from vehicles should occur in a manner
whereby wastewater does not discharge into stormwater systeanto the ground.

TheCarroll CountyMaintenance &cility, wherevehiclefleet and heavy equipmemntaintenance

occursis required byits MDE General Permit for Discharges from Stormwater Associated with
Industrial Activities to develop and implement a-specificBMP in its Stormwater Pollution

Prevention Plan (SWPPPRNhile the Carroll Countd MP 0 ssiteaspeeific, they all contain

consistent protocols, inspections, documentation and reporting requirements related to potential
pollution sources such as equipment cleaning and maintenance opef@diwal.County las

devel oped, posted and i mplemented BMP&6s and p

7.2 Material Cleanup at Storage Facilities

Immediately after winter storm operations have ceased, all unused salt should be returned to a
storage facility All exposed abrasives should either be moved to a covered facility or covered
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securely with a tarp. If salt/abrasive mixing has occurred in an uncovered area, any remaining
stockpile should be returned to the salt storage facility.

7.3 Operations Revew for Continual Improvement

Carroll Countyods review of operations after w
operations and salt management.

Post storm reviews should concentrate on thre
work well, and most importantly, opportunities for improvement. The opportunities for

improvement lead to best practices. Post storm reviews can also be usedtoidgn A c hampi o1
who get snow routes cleared with I ess salt. T
with others at the shop to encourage and promote efficiency in salt application.

7.4 Post Storm Data Analysis

Carroll County captures salt usage data by truck and snow route and sensitive drainage areas.
Carroll County measures salt usage in relation to the number of lane miles served, and inches of
snow fought. One for mul a f operlane miteparieacmefnt 1 s A
snow. 0 In this process, agencies can measur e
common route, routes within a single shop or garage, and from shop to shop or garage to garage.

8.0 Spill Prevention and Control Planfor Winter Operations

First and foremost, agencies should make every effort to prevent the uncontrolled release of
winter materials into the environment at storage facilities and on roadways. Carroll County, for
example, developed and implemented sjtecific SWPPPs for each of its maintenance facilities.
The individual plans consider potential sources of stormwater pollution and describes practices
to reduce these potential pollutants. While the plans are site specific, they all contain a common
apprach to spill management of winter materials.

8.1 Salt Spill Prevention

When loading salt at storage locations, trucks should never be overloaded. If they are, salt can
spill from the sides or back of ttdhse otnr urcoku tweh e

Overloading trucks with salt is avoidable and a clear violation of best practices for salt
management. If spillage occurs, it should be addressed during a storm if time allows or at the
close of the event.

Another best practice is the deployment of tailgate flaps that prevent salt from spilling out of the
back of dump trucks. These small triangular pieces of metal can be made in house for a few
dollars but can save tons of salt over the course of a wirg@s@n. Carroll County requires

tailgate flaps on all county and contractor trucks.
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There are times when salt can spill from a ¢tr
salt spreader box becomes jammed with a large chunk of salt or debrgerator may have to
manually clear the box. At times, the jam is cleared but salt falls to the pavement. At other times,

a truck operator may have to raise the dump truck bed to move material to the rear of the truck.
This occurs when the salt in thed of the dump truck begins to get low. During this operation,
material can spill from the rear of the truck.

Whenever salt spills from a truck, either from being overfilled or not, it should be swept up and
placed back in the bed of the dump truGperators must do this in a safe fashion so as not to
endanger themselves or motorists. Effective salt management does not equate with unsafe
practices.

8.2 Brine and MagnesiumCalcium Chloride Mixing and Storage Tanks

To minimize the possibility ofeakage and spills from liquid storage tanks, a weekly inspection
program should be implemented, and secondary containment should be installed. Whenever
drips/leaks are found, maintenance and/or repairs should occur immediately. Until the repair can
be canpleted, the leak should be contained if it is located outside of the secondary containment.

9.0Recordkeeping and Annual Reports

Agencies should keep ttp-date records of all winter operations, especially records of salting.
Records should be kept for each winter event, and for each winter season. This will allow for
seasonal analysis and the identification of trends. Carroll @ooaintains ugo-date records of
salt usage and other key performance measures and produces annual reports.

Carroll County has been keeping extensive electronic records of winter operations. Carroll
County tracks personnel, equipment and material usage at each of its satellite locations. It also
tracks weather and pavement conditions during winter events. finmation is summarized in
various reports for real time operations status and isgosessed for operations cost estimates.
Carroll County continues to research opportunities to further use technology in support of data
gathering.

Carroll County pedorms an indepth analysis of winter operations, with an emphasis on salt

usage, at the close of each season and periodically during the season. This analysis culminates in
an annual report. The annual report serves as means for learning lessons,rigentifyi

opportunities for improvement, identifying trends, and developing recommendations for
operations for the following winter. The annu
senior management to determine the need for changes in policies, procetoesses, and

expenditures and to determine any budgetary implications of identified needs.

10.0Annual Winter Wrap -Up Meeting

Carroll County holds an annual meeting to review winter operations, deepening their
understanding of lessons that caroé af the post storm reviews, and identifying areas of

19



concern such as salt management, equipment improvements, etc. The annual meeting can be
used to identify key opportunities for improvement and set up teams to tackle them over the
summer. It is critickthat the progress of the teams is tracked closely so that the efforts come to
completion prior to the following winter.

11.0Public Education and Outreach

Agencies should make every effort to provide the public with information concerning their

winter operations and winter storm activities. Agencies should consider an annual media briefing
to update radio stations, television and print media in their area about their winter operations
program. Agencies can use this opportunity to review their expss during the past winter,
discuss their plans for the upcoming winter, and highlight new initiatives. This information could
then be shared, through the media outlets, with the public.

Carrol | Eoe of Conymdirscati@nk, for example, may hold a briefing to stress the need
for motorists to be mindful of the potential dangers of driving during winter storms. Carroll County
should also stress the need for motorists to give snow fighting equipmentsgadés job.

Agencies should consider having their emergency operations centers activated for winter storms
and using them for outreach. Carroll County, for example, provides live interviews with media
representatives in a proactive manner, as agglbsting events on social media. This allows

Carroll County to keep the public, via the media representatives, updated on the current status of
its operations and the overall condition of the roadway system.

Carroll County provides customer service ttoeir citizens during and after winter storm events

via telephone and internet. Carroll Countyos
directly to citizen needs in retime on a localized basis. General questions about operations can

be handledhrough theBureau of Roads Operationffice personnel at 41886-6717.

12.0Testing and Evaluation of New Materials, Equipment, and Strategies for Continual
Improvement

Carroll County should always be striving to continually improve the efficiehgyinter

operations. One way to improve operations is by testing outresglarched new ideas that pose
minimal risk to operations but have a substantial upside. The new ideas can be in the form of
different types of winter materials, updates to exgsstandard operating procedures, deploying
new spreader plows or other winter equipment, or implementing new strategies or tactics for
fighting storms. Testing and evaluating new technologies can lead to lower salt usage and is a
Best Practice for Salt Magement.

There are many organizations across the country that are performing research on new winter
strategies, testing new materials in laboratories, and evaluating the effectiveness of new products
on roadways and bridges. Carroll County should censadd take advantage of these resources,
most of which are free of charge to others in the winter maintenance community. The following
links provide information about these research organizations:
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http://www.clearroads.org/

The Clear Roads pooled fund project provides-weald testing in the field of winter highway
operations. This ongoing research progras &lready attracted 208ember states and is funding
practical winter maintenance research.

http://www.aurorgprogram.org/

Aurora is an international partnership of public agencies that work together to perform joint
research activities in the area of Road Weather Information Systems (RWIS). This website is
designed to introduce the program, the partners, and its collaborative research projects.

http://www.ops.fhwa.dot.gov/weather/index.asp

The Road Weather Management Program, within the FHWA Office of Operations, seeks to
better understand the impacts of weather on roadways, and proratdgies and tools to
mitigate those impacts

http://www.meridiarenviro.can/mdss/pfs/

The Maintenance Decision Support System Pooled Fund Study leads the nationwide effort to
provide research, development, and application of computer based winter maintenance

decisin support, including route specific weather and pavement condition forecasting, and
suggested responses to a winter storm event,

http://scop.transportation.org/Pages/Ab&ICOP.aspx

The American Association of State Highway and Transportation Officials (AASHTO) advocates
transportatiofrelated policies and provides technical services to support states in their efforts to
efficiently and safely move people and goods. iitbc®@mmittee on

Maintenance (SCOM) provides technical services to support high level research into preserving
and maintaining a worldlass highway system. The Winter Maintenance Technical Services
Program addresses AASHTOO golapronauhitg. f or t he snow

http://pnsassociation.org/

The Pacific Northwest Snefighters (PNS) Association strives to serve the traveling public by
evaluating and establishing specifications for products used in winter maintenance that
emphasize safety, environmental preservation, infrastructure protexigteffectiveness and
performance.

13.0Summary

Carroll County should view these Best Practices for Salt Management as a starting point in their
winter operations. Carroll County should always strive for effective salt management and road
safety.

Carroll County should also seek opportunities to weitk various regional, county and local
organizations to provide seamless operations during winter storms. However, Carroll County
needs to be cognizant of the fact that other agencies will have different needs based upon public
safety, geography, traffiand weather patterns, environmentally sensitive areas, available
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resources, budgets and constituency expectations. Carroll County agencies should seek
opportunities to consult with each other after major winter storms and after the completion of
winter seaons to share lessons learned in Best Practices for Salt Management.

Best Practices for Salt Management is a living document updated on a regular basis. In that
regard, Carroll County will attach a series of appendices to this document. They wilsaddres
issues such as training, pg®rm checklists, post storm reviews, and material handling. In
addition, Carroll County will continue to attach appendices to this document as new information
becomes available.

Best Practices for Salt Management shoddéen as a key tool to provide the citizens of Carroll

County with safety and mobility during winter storms in a @d&ctive, environmentally
sustainable manner.
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Employee Training
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Carroll County
Roadway Winter Operations




Winter Operations

ASafety IS Important to everyone and
Is Carroll County's number one
priority in all snowstorm activities

ASnow removal equally shares first
priority regarding roadway
maintenance operations

AThe movement of commerce and

people depend on our winter
response activities

Acarroll County and Contract forces
are jointly responsible for
minimizing impacts to our
environment and minimizing winter
operations costs



CARROLL COUNTY DEPARTMENT OF PUBLIC
WORKS BUREAU OF ROADS OPERATIONS
STANDARD OPERATING PROCEDURES

e —————




DOT Inspection

Federal Motor Carrier Safety Administration

U. S. Department of Transportation
$5396.13 Driver Inspection.

Before driving a motor vehicle, the driver shall:

(a) Be satisfied that the motor vehicle is in
safe operating condition;

(b) Review the last driver vehicle inspection
report; and

(c) Sign the report, only if defects or
deficiencies were noted by the driver who prepared
the report, to acknowledge that the driver has
reviewed it and that there is a certification that the
required repairs have been performed



Plow Inspection

Lifts all the way up without drifting down

Drops on command

Angles left and right

No hydraulic leaks

Cutting edge no less than two finger reveal

No missing bolts, pins or springs

Greased properly, leveling bars, slide plates and pivots
Lift chain and clevis in good condition

Locked down and secure to the plow frame



Topics

Inspections
Routes

Personal items
Fueling

Seat belts

Cell phones

Two way radios
Backing accidents

Notification
Procedures
Salt brine
Phases

Rest & breaks
Meals

Motorist assistance /
stranded vehicles



Auger Inspection

Secure to the truck

Shields in place

Auger turns forward and reverse
No hydraulic leaks

Bearings greased



Salt Brine Tank and Pump

Tank secure with lid in place
Pump functions properly
Pump greased

Nozzle spraying onto spinner



Tire Chains

Are they present in the truck?

Have they been fitted to the tires?

Are they in serviceable condition?

Do you have a spare chain or set along?

Do you have enough rubber straps and spares
to keep them tight on the wheel

Always remember to check lug nuts while
using chains and after use for looseness



Spare ltems

= Flashlight with spare batteries
= Tools; hammer, pliers and misc. hand tools

= Extra fluids; hydraulic oil, windshield washer
fluid, antifreeze and motor oil

= Personal items such as extra layers of clothing,
spare socks, warm hat and gloves

= Prescriptions needed for extended stay



Loading the Truck

Check the bed for foreign objects before
loading materials

Make sure the tailgate is shut and latched?
Don’t load materials to spill over sides
Tarp your load

Top off salt brine tank

Top off with fuel before leaving the shop



Leaving the Maintenance
Center

* Make sure your route book is in the truck

* Inform only your FOREMAN when you are
leaving the shop heading to the beginning of
your route

* Once all of the trucks for each foreman have left

the shop, the foreman and the foreman

only should notify 100 for you. This will limit
the radio traffic on RDCORD and make it less
confusing for them




Seat Belt / Cell Phone Use

* Use your seat belt, it’s the LAW. Don’t get caught
not using them

* Cell phones are not to be used while driving or in
any travel portion of the road

* |If you must make or take a call, pull over to a safe
location before using your phone
* Use your two way radio to communicate instead
of your cell for two reasons
1. It keeps you from breaking the law

2. It keeps all that monitor the channel informed as
well



Accidents

Pull the vehicle over to a safe location
immediately

Check for injuries

Notify 911 for all accidents

Notify Supervisor/Foreman and or 100 as soon as
possible

Don’t admit fault
Wait for Supervisor/Foreman and Police to arrive



Accidents

* |f able, try to collect as much information as
you can. Most importantly the description of
the car, license plate # and description of the
driver in case they leave the scene of the
accident before the police show up

* Take pictures with your phone if you can
* Remain calm, respectful and polite



At Your Route

* Notify only your FOoreman you are at the
beginning of your route

* Notify your Foreman of any weather or road
issues

* Your Foreman will instruct you to stand by or
start your route at that time



Starting Your Route

Your foreman will instruct you when to start your route

Your FOreman will notify 100 as soon as all of their
assigned trucks have started their routes
Follow your assigned route book as written from start

to finish unless otherwise directed by your Foreman or
Supervisor

Seek assistance from your Foreman or Supervisor if you
are unsure how to read your route book

Routes may be changed only if Foreman/Supervisor
agree




Spreading Salt

* Your Foreman/Supervisor should then follow

you as you spread to see if a field change is
needed

* Foreman/Supervisor may decide a field

adjustment is necessary until the truck can be
recalibrated



Spreading Salt

* All trucks are to be calibrated prior to each
season

* Trucks are calibrated as close as possible to

apply the proper amount of salt which is 300-
500 pounds per two lane mile

* |f you feel there is a problem with the amount
of salt you are spreading, notify your
Foreman/Supervisor immediately



Fan Speed

Fan speed should be set to apply salt on the
travel portion of the road only near the crown or
centerline

A three to four foot umbrella pattern is good
Too slow and it will shut off

Too fast and it will be spread on the shoulder
causing erosion/soft shoulder issues later

Turn down the fan speed but not off while
passing vehicles so that you don’t damage them



Salt Brine

Salt brine should be used at all times unless
otherwise directed by your Foreman or
Supervisor

Salt requires moisture to activate and perform
effectively

Without moisture salt is only gritty traction

Salt brine gives your salt a well needed head
start to activate and clear the road surface



Off Your Route

* If you need to pull off of your route before
completing it, you should restart it from the same
location. Don’t go back to the beginning and start
it all over again

* Any time you leave your route your Foreman shall
be informed that you are off route and for what
reason. This is for accountability reasons and at
some point may be for your own safety.

* If you will be off your route for an extended
period of time, notify your Foreman first. Then
your Foreman should notify 100 or direct you to
so. For example you may be broke down along
the road waiting for repairs or taking the truck
back to Fleet for repairs



Phase 1

* Phase 1 is a salting operation

* Traveling and salting in one direction across all
roads on your route to cover those roads in the
quickest time possible

* Roads of high importance may take precedence
over others. For example, high volume or
accident prone roads may need salted before cul-
de-sacs. Clear this or any deviation from your
route with your foreman or supervisor first



Phase 1

 Should be completed before changing over to
Phase 2 if at all possible to give the salt time
to activate and work

* While in Phase 1 if your Foreman agrees, your
plow may be dropped so that you can plow
one direction while salting

 Roads that are backtracked can be plowed
before spreading salt if the Foreman agrees



Phase 1

* Your Foreman needs to know any deviation from
normal operations. If someone questions why we
are doing something a certain way, the
Supervisor/Office staff must be able to convey
the proper information to them

 Keep your Foreman informed of changing route
conditions

* Notify your Foreman of any issue keeping you
from completing your route such as low tree
limbs or parked vehicles



Phase 1

* Your Foreman/Supervisor will decide

when you should change from one phase to
another

* Your FOreman will contact 100 when all
routes assighed to him have changed phases

* When you change from one phase to another,
start the new phase from where you are at
and work back to that point before calling the
route in as complete



Phase 2

* Phase 2 is plowing and salting in both
directions while on main roads

* Development streets can be plowed both
directions and salted on the way out

* On your first pass you should angle the plow
just enough to roll the snow off the right side
while making the pass as wide as possible



Phase 2

On the second pass you should be able to clear
the majority of the travel portion of the roadway
without losing snow off the left side of the plow

An additional pass may be required now or later
to clear the edge line of the road depending on
the circumstances

If at all possible no snow should be left in an
intersection while conducting phase 2 operations

A spotter vehicle may be necessary at
intersections depending on the volume of traffic
and or the time of day



Phase 3

Plowing is done on designated routes only to
keep mainline roads open

Trucks not assigned to a route for Phase 3 will
stand by at their normal loading location

Trucks are dispatched for Fire and Ambulance
emergency calls

Meals may be provided by local fire
companies



Backing up

* Use a helper to guide you while backing
whenever possible to minimize accidents

* We should never be backing or turning around
on a private lane or driveway

* Always try to use a County maintained street
or intersection if at all possible to minimize
damage to private property



Abandoned Vehicles

* Notify your Foreman of any abandoned
vehicles in the travel portion of the road

* You will need to know if possible;
1. Location

Make

Model

Color

Tagh

L



Stuck Vehicles

If a vehicle is stuck and keeping you from
completing your route notify your Foreman

Let them know where you are and that you
are getting out to assist a citizen

You may assist them by salting, shoveling or
pushing by hand

Do not hook them to your truck and pull/push
them without prior Supervisor approval



Stuck Vehicles

We will be responsible for any damages
directly or indirectly related to pushing/pulling
them

If they are not in your way you should stop
and ask if they need you to call for assistance

Do not leave them unassisted
Do not argue with them

Call your Foreman if you need assistance



Meals

* Your Foreman is responsible for making sure you
get a meal break.

* Staggered meals breaks may be necessary to
achieve coverage in the Area

* |If you feel your Foreman may have forgotten your
meal break, please speak up. Things happen
quickly and it is easy to overlook someone in the
shuffle. We don’t want anyone to miss a meal
they were supposed to get



Route Completion

* Once your route is complete use the following
format to call it into 100

Your call sign + Phase # Complete + Route #
101, Phase 2 Complete , Route 1

All in one breath, pause and wait for
acknowledgement. If no response make sure the

channel is clear and repeat until acknowledged
before changing the channel




Route Completion

* Snow removal is a County Wide operation and
when you’re finished your route offer
assistance to your Foreman to help out
elsewhere in the Area.

* When your Area is wrapping up, your
assistance may be needed elsewhere in the
County so we can all go home as soon as
possible



Route Clean Up

* Keep in mind while cleaning curb line after the
initial storm pay special attention to not block
open driveways or mailboxes with snow

* Be careful plowing around road signs. Plow
away from them, not to them

* Report any signs or mailboxes that you may
have hit or noticed leaning severely. They may
be up now but when the snow melts they
could easily be down on the ground



Before You Go Home

Do not leave your tailgate open or salt in your
auger while not in use during extreme temps

Be ready for contingency plans like overnight
skeleton crews or early starts

Reload and refuel the truck if it is needed

Notify your Foreman and Fleet of any repairs
your truck needs to be serviceable



Equipment Clean Up

Thoroughly clean your equipment as soon as possible after
the event

Do not clean off/shovel material onto ground
Shovel or sweep any cleaned up salt into salt storage facility
Give the equipment a thorough inspection after cleaning it

Report any issues to your Foreman and Fleet after
inspection

Keep your truck/equipment secure at all times while not in
use

All trucks are to be washed in the truck wash bay



Are there any questions?



Appendix B:
Contractor Hire Training



Carroll County Contract Hires

Winter Operations Overview

ACarroll Countyo6s pol
operations will continue until all County
roads are free of snow and ice

Alf needed, relief drivers shall be
employed by the contractor

South Pleasant Valley Road



Snow Removal
Requirements

AOperators are required to have all
equipment calibrated and operational prior
to check in

A All contract personnel and equipment must
be logged in and out of service, and
operators must provide their cell phone
number

A NO REPAIR DELAYS!
All equipment should be ready for work
upon arrival AThe Administration will not
pay for down time on trucks and equipment
that extends beyond one hour




Snow Removal
Reguirements

A All two-way radios must be in good
working condition

A Check with your Snow Supervisor for
appropriate channel

Equipment being utilized by
contract forces shall NOT be
used for any other work
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Call-out Phases

AEach storm is evaluated based on the forecasted
accumulation and severity

AReport times can be accelerated based on intensity of
the storm, timing of the event, and other factors beyond
our control



Call-out Phases

A PHASE 1:

Phase 1 is performed on all routes at the
beginning of a storm, a skiff of snow or and
ice storm. During this phase the drivers
spread salt on their routes to prevent the
snow and ice from bonding to the pavement.

A PHASE 2:

Phase 2 is performed on all routes and
requires both plowing and spreading
operations. This phase is intended to provide
the most efficient two-way travel on all
roadways. It requires two-way plowing
operations and normally one-way salting
operations.



A PHASE 3:

Phase 3 is performed on designated routes to
keep mainline roads open and is done in the event
of heavy snowfall accompanied with high winds
and poor visibility. Trucks not having assigned
phase 3 routes will report to their normal loading
point and wait for further instructions. This phase
IS intended to keep the major county roadways
open in the event of blizzard conditions and allow
trucks without assigned phase 3 routes to be
directed on emergency calls as needed.

A Curb to Curb cleanup will be performed at the end
of all snow events once all snow routes have been
completed.

A UNPAVED ROADS:

Gravel roads are maintained when the storm event
IS moving out of the area. Roads are plowed by
pickup trucks or graders as needed. As drivers
finish assigned routes, they load with stone chips to
spread on the gravel roads for traction. NO SALT
IS USED ON GRAVEL ROADS.



Practical Salt Usage

A All operators will apply salt at the
Foreman/ Supervisor o0s

A Use the pre-determined application rate
of salt calibrated during the truck®
mobilization inspection

A Using more salt than necessary will
actually work against you and damages
the environment




Practical Salt Usage

A Never overload trucks to avoid spillage
of salt at Carroll County facilities and
on the road

A Always travel at a safe speed for
optimum performance, safety, and to
help keep salt on the road and out of
the roadside ditches




Practical Salt Usage

AAlways keep your load covered to avoid
unnecessary loss of material when
traveling

ADon't salt roads that have already been
salted

AOnly apply salt to your designated snow
route when directed by Carroll County
personnel

AAlways use appropriate shop application
rates or rates as directed by Carroll
County management




Practical Salt Usage

ADon't apply salt to an undesignated
snow route unless directed to by Carroll
County personnel

AAIl unused salt must be returned to the
dome or barn that it was loaded from

ANever spread salt just to get rid of it




Salt Impacts



Salt Impacts on the
Environment
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Soé what's the big deal??
Salt is a naturally occurring
substance!

While salt is a naturally occurring
substance, high concentrations of salt
negatively affect or destroy
land based and aquatic habitats and

species



Salt Impacts on the
Environment

— e —

ﬁ. _‘Qv e
= — ~—
I — —

A Once granular salt mixes with snow or
iIce It becomes a brine solution. This
solution then runs off the roadway
and is forever stored In soil or water
and can reach levels that are
considered unhealthy to the
environment

A Salt will contaminate drinking water
supplies in wells and In reservoirs,
slows the establishment of vegetation
or crops, and destroys waterways for
fish and other marine life



Salt Impacts on the Environment

Dumping salt in this area killed the
vegetation and the area was at risk for
erosion.

This area had to be restored by removing
contaminated soil, backfilling and
seeding and mulching.



Salt Impacts on the
Environment
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YOU

play a
prominent
role in
protecting our
environment
during winter
operations by
using sallt

in practical
manner



Best Practices for
Plowing Safety

A Be aware of the weig
and the damage it can cause when
thrown by a plow

A Never plow snow over
jersey barrier walls - that could endanger
traffic and/or pedestrians below




Best Practices for Plowing
Safety
Watch out for manholes, railroad tracks,

expansion joints, bridge abutments,
utility cuts, mailboxes, etc.

Houcksville Road mailbox masonry structure



Best Practices for Plowing
Safety

Watch for curbs and steel plates

Meadow Branch Road@ Buckshot Dr

i“Meadow Branch Road



Best Practices for Plowing
Safety

Be aware your truck's bed heigiwatch for
overhead signs, traffic signals, utility wires,
tree limbs and bridges

Low hanging wires and branches

Intersection of Maple Grove Road and Warehime Road



Roadway
Configurations

Intersections

AEmpty your plow before crossing
Intersections

AReduce the size of the windrow

AAvoid building snowbanks that interfere
with sight distance

AKeep traffic signs unobstructed from
view



Roadway Configurations
Ramps and Curves

A Plow ramps and curves from the high
side to the low side

A Spread salt on the high side of ramps
and curves

A Keep your speed down on all ramps
and curves



Roadway Configurations

Bridges and Overpasses

ABridge surface may be higher than the
road surface due to the bridge freezing
and expanding

ACare must be taken not to throw snow
over the bridge to the road below

AKeep the sidewalks on bridges
open for ees;yians

y ok o M P

Wesley Road Bridge



Shoulders, Medians & Barriers

A Plow away from medians with
minimum width shoulder and barrier
wall

A Avoid plowing snow against a barrier
as this creates a ramp for vehicles to
possibly become airborne

R . =

New median on Grave Run Road at Rer Valley Ranch



Mountains and Hills

A Traction is limited on hills

A Stopping can be difficult on hills

A Watch for melted snow refreezing in the
road valley

Steep hills with large curve Schalk Road #1, Manchester



Railroad Crossings

A Avoid piling snow against signals, switch
boxes, signs, etc.

A Raise plows slightly when crossing
railroad tracks

[
=N

¢

Railroad Crossing on Maple Grove Road, Manchester



L2 2

Two Way Road Single Truck

First Pass

Plow lane in one direction and drop salt
behind truck

1
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Two Way Road Single Truck

Second Pass

After plowing in one direction, turn at end
of route, plow lane in opposite direction
and salt both lanes
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Two Way Road w/ Two Trucks

Plow In a staggered patter with only the
second truck spreading salt

L 7
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Plowing Points to Remember

A Always give bridges and ramps special
attention

A Salt the high sides of curves

A Do not over-use salt

AUset ruckds calibration
possible



Plowing Points to Remember

ASalt loses most of its effectiveness at
temperatures below 20°F

ASalt stops working altogether at - 6°F
AAdding more salt to an already salted

roadway can actually cause the brine
solution to freeze



Operator Guidelines

A Always contact your Carroll County
Roads supervisor prior to leaving your
designated snow route

A Equipment clean-up after storms

A All Carroll County equipment:
Spreaders, plows, and door signs.
(Not for private trucks)
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Operator Guidelines

A Always communicate the need for fuel or
meals with your supervisor prior to
leaving your assigned route

A All trucks loaded with salt while on
standby or just plowing should be
covered to avoid freezing
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A Check t

nerator Guidelines

ne cutting edge of your plow

before each event to avoid damage to the
plow structure

A When working for Carroll County, DON'T
plow and salt parking lots, driveways or
roads that do not belong to Carroll County




Accidents and Damage

A Report all accidents involving Carroll County
equipment or facilities promptly to the snow
supervisor and obtain a police report

A Carroll County will not be held responsible
for damage incurred to the Contractor's
vehicle while carrying snow removal
equipment

A All damaged or non-operating equipment
must be reported to the snow supervisor,
repaired ASAP and/or prior to the next
storm



Appendix C;
Winter Operations



CARROLL COUNTY
ROADWAY

WINTER OPERATIONS

WINTER SNOW OPERATIONS
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Carroll County® Goals

A The primary objective for all maintenance
personnel during the winter operations Is
to make every effort to maintain all
roadways under their jurisdiction in a safe
and passable condition throughout a
storm.

A To provide an exceptionally high level of
service to our customers at the lowest
possible cost in dollars and in damage to
the environment and the highway system.



INTER- OPERATIONS
STRATEGIES

A Anti-icing is a proactive wintestrategy of
preventing snow or ice from bonding to the
pavement.

A De-icing is traditional reactive winter
maintenance strategy of breaking the
snowice and pavement bond once formed.

A Both strategies are criticahd play roles in
snow and ice control operations.




ANTI-ICING OPERATIONS

A Anti-icing involves aimely application
of prewetted salt or liquid chemicals
on roadways usually before start of a
storm.
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AJO hook trucks alilteochange aperatiorls bet icﬂ Itirrez and solid salt
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ANTI-ICING OPERATIONS

A Anti-icing helps maintain roadways in the
best condition possible throughout a
storm.

A Anti-icing lessens the occurrence of sRow
pack.

A Anti-icing increases traffic safety at a
lower cost.

A Anti-icing limits damage to the
environment.



DE-ICING OPERATIONS

A De-icing operations require large
amounts of salt to work its way
through snowpack and break its bond
to the pavement.

A De-icing results in higher safety costs
due to delays in achieving bare
pavement.

ADe-icing leads to more damage to the
environment and highway system.



USING SOLID MATERIAL

For proper operation, spreader systems
need to be calibrated yearly.

A At the beginning of a storm, the initial salt
application should be made as soon as snow
or ice begins to accumulate on the
pavement.

A The prevention or breaking of the snow
bond to the road is the primary reason for
applying salt in a snowstorm.

A Salt praluces a brine solution that keeps
snow and ice from bonding to the
pavement.



USING SOLID MATERIAL

A A well-trained operator knows when to
apply salt, and whenotto.

A The main idea in a storm is to use no
more salt than is necessaryctwrrect the
condition at hand.

A Using more salt than necessary to correct
the condition will work against you and it
damages the environment.



SAFETY

A Snowstorms are the number one
hazard to traffic on our roadways.

A Snow removal equipment is the
number two hazard to traffic.

A The number two cause of accidents
was found to be the snowplow
attached to the dump truck.



SAFETY

A Remove the plow after completing
snow removal operations.

A Remove the plow frame or lower the
lift arm to reduce the potential hazard
to other vehicles.

A It is never a safe practice to back up a
dump truck.

A Backing during a snowstorm is just
asking for trouble.

A Watch for overhead obstructions
during salt speading operations when
raising the dump bed.

A The higher the dump bed is raised, the
more likely the truck is to tip over.



% SAFETY

A The higher the truck bed, the
lower the trucks speed should
be.

A Plow trucks are not
authorized emergency
vehicles.

A Operators must obey the
same rules as any other

vehicle on the road



GENERAL KNOWLEDGE
ROADWAY PLOWING

A Operator's knowledge must
Include the preventive
maintenance (PM) of a dump truck
and any related pieces of
equipment.

A How to mount the various types of
plows, salt box, and spinner.



ROADWAY PLOWING

A The operation of the plowalt box,
saddle tank, and spinner.

A Maneuver a truck around obstacles
with a plow mounted.



TROUBLE SHOOTING

AKeep an eye on your plow blade
for wear and replace when needed.

A Store extra plow pins in truck.

A Keep all truck lights free ofnow
and ice.

AKeep radiator grill free of
obstruction to prevent engine
overheating.



TROUBLE SHOOTING

A Carry spare fuses and bulbs.

A Carry windshield cleaner and an
Ice scraper.

A Be familiar with the type and size
of hoses foreplacement.
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TROUBLE SHOOTING

A Know which hydraulic coupling
controls what function.

A Carry a quick link for repairing a
broken chain.

A Carry jumper cables.



PRE-SEASON PREPARATION
MEETING

A Have a meeting with afjersonnel
Involved In snow removal
operations before the winter
begins.

A Personnel involved are shop
personnel, route supervisors,
contractors, and EOC
representative.



PRE-SEASON PREPARATION
MEETING

- Route assignments

- Roadway/Snow hazards

- Turn around points

- Changes in traffic patterns

- Snow stakemstalled



ROADWAY
HAZARDS

e

ALWAYS BE ALERT
TO OBSTRUCTIONS
TO YOUR PLOWING



ROADWAY HAZARDS

Manhole Cover

teeIGatevs‘ ’,




ROADWAY HAZARDS

Gross Mill Road, Hampstead

A Cold Spots and Black Ice

A Low Shoulders No shoulders
Medians

A Overhead obstructiondridges
trees, wires

A Utility Boxes and telephone

Utility box and fence on Grave Run Road, Machester



ROADWAY MARKING
DEVICES

A Delineating posts
A Stop bars

A Arrows

A Raised pavement markers

A Snow stakes

Snow stakes and mountable curb on Fridinger Mill Road



LOADING AND UNLOADING
SALT STORAGE STRUCTURES

Hodges Salt Barn

Bark Hill Salt Dome
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SALT DOME LOADING

A Back through the dome entrance to
fill both front sides.

A Go forward to fill both sides and the
rear of dome.

A Fill in the center to equal height

Maintenance Center Salt Dome




SALT DOME LOADING

A Build a ramp inside of dome.

A Level off top of pile.
A Repeat process over again.

A Fill in the ramp from the back wall
to entrance aftereaching desired
height.

Salt Delivery to Old Meadow Branch Road facility
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SALT DOME UNLOADING

A Remove salt from the entire face of
salt pile.

A Never dig a straight narrow path
Into a salt pile.




SALT BARN LOADING

Very little loader articulation
IS needed to load a salt
storage barn building




SALT BARN LOADING

A longer ramp with less
Inclineis needed to load a
salt storage barn.



SALT BARN LOADING

Salt must still bekept below the
maximum salt height line.

Hodges Salt Barn



