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Student Workers
UNH undergraduate and
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University of
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Our Mission

To foster a safe, efficient, and environmentally sound

surface transportation system by improving skills and

increasing knowledge of the transportation workforce
and decision makers.

Training Opportunities: Over 80 workshops are offered annually in NH. Most are
one-day and offer 5 Roads Scholar hours.

Website: t2.unh.edu provides information on the T Center, LTAP training and
workshops, Roads Scholar Program, newsletter, affiliate groups, and trade re-
source links.

Newsletter: Road Business is published quarterly and features technical, safety
and management articles.

Technical Assistance: Personalized technical assistance is available through
phone, fax, email, or walk-ins.

Mailing Lists: To receive copies of our newsletter, Road Business, or for other
mailings call 603-862-2826 or email t2.center@unh.edu.

Listserv: PW.net is for anyone concerned with Public Works. To subscribe to this
free list, send an email to t2.center@unh.edu.

MNew Ham hive

New Hampshire LTAP

Congress established the Local Technical Assistance Program
(LTAP) in 1982 to provide services to US cities and towns that
maintain roads and bridges. Every US State and Puerto Rico
has an established LTAP Center and Regional Center that serve
Tribal Governments.

NH LTAP Program Supporters
Federal Highway Administration

NH Department of Transportation
University of New Hampshire

Depariment of Transportation

U.S. Department of Transportation

Federal Highway
'U Administration

Local & Tribal Technical
Assistance Program
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New Hampshire

Roads
Scholar

Recognition

As individuals achieve a
level in the program,
the NH LTAP recognizes
them in several ways:

*Official letters sent to
supervisor and town
selectmen

*Name published in
Road Business and
Roads Scholar Directory

*Master Roads Scholars
are featured in Road
Business

*Material awards

Technology Transfer
Center

33 Academic Way
Durham, NH 03284

1-800-423-0060 (NH)
603-862-2826

Fax: 603-862-0620
t2.center@unh.edu
www.t2.unh.edu

Local Technical Assistance Program

(NH LTAP)
At the

UNH Technology Transfer Center

44 ) )f ~ The NH LTAP Roads Scholar Program provides for:
i) ijggg;/,/g ] ;57 » Recognition of training and achievement across various levels.
_’/ ~ >« Coverage of subjects essential to effective road management.
¥ — v
SIS NH LTAP
Roads Scholar Program Levels
Levels Contact Hours
Safety Champion 20 Safety hours
1. Roads Scholar | 25
2. Roads Scholar Il 50%
*Requires the following hours in the specified subject areas:
20 Technical
5 Supervisory
10 Safety
5 Environmental
3. Senior Roads Scholar 75
4. Master Roads Scholar 100

5. Master Roads Scholar Il
6. Advanced Master Roads Scholar

150 and Safety Champion Award
200%*

**"Along with earning the minimum required 200 Road Scholar hours, the objective of
earning this prestigious level of achievement is to participate in, and help improve, the
working lives of your colleagues and the public works community. Your passion for this
field is evident by your commitment to professional growth and development. In order to
reach the Advanced Master Roads Scholar level, you must submit a request of intent to the
LTAP Advisory Board for approval. Upon approval, a member of the Advisory Board will
contact you to discuss what type of outreach initiative you would most like to participate
in.* Think of this as a Capstone project of sorts. Whether your passion is to instruct,
mentor, develop outreach programs, inspire teenagers in this field, or bring innovations to
your community or others, this Advanced Master Roads Scholar program encourages you to
dig deep to find a meaningful and supportive way to help other members of your PW
community attain similar goals and achievements.

*You may present your own idea or concept that fits this description at the time of making
your intent known.

Electives

A maximum of 10 hours can be awarded for any training conducted by an approved institution. To receive
credit for outside hours, deliver a copy of your certificate with specified hours to us.

Training Quality and CEUs

For training activity quality assurance, the NH LTAP has adopted the criteria of the International Association
for Continuing Education. This association, in addition to setting standards for high quality training, also
governs the issuance of continuing education units (CEUs). By fulfilling their standards, NH LTAP work-
shops and seminars qualify for the issuance for CEUs.
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New Hampshire

Roads NH LTAP

Scholar has

Facebook, Twitter and YouTube!

Like, Follow, and Subscribe to us to stay connected with the
information you want most!

+ Stayinformed of our activities

¢ Getrelevant news & updates, + Be the first to know about special

reminders, and tips. events and promotions

+ Find and follow other professionals + See photos from our workshops and
who attend our training other events

+ Be the first to learn about upcoming + Learn about what others in your

workshops trade are doing.
+ Share local news with your

colleagues
y @nhltap

“Like” us on Facebook! Search New
Hampshire LTAP

- UNH Technology Transfer
Linked m Center (T2)

: Become a UNH Technology Transfer Center
Yo u Tu b \ YouTube subscriber to find innovative,

informational, and sometimes comical videos
related to your Public Works work.

www.t2.unh.edu
603-862-2826 or 800-423-0060 (NH only)
t2.center@unh.edu
https://www.facebook.com/NewHampshireLTAP
https://twitter.com/nhltap
https://www.youtube.com/user/unht2ctr
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GET OUT EARLY
Typically anti-icing is most
effective if applied 1-2 hours
before the precipitation be-
gins however it can be ap-
plied up to 24 hours in ad-

vance.

TRY IT FIRST

Trying anti-icing for the first
time? Make a 23.3% brine
solution and before a storm
spray pavement on your own
property using a masonry/
plant sprayer. Use this ex-
periment to determine how
best to use it with your cli-
ents.

LEAVE SOME
PAVEMENT BARE
It's always best to use
stream nozzles instead of

fan tip to avoid creating a

slippery condition. If the anti-
icing liquid freezes the bare
pavement will still provide a
traction surface.

USE A FILTER

Having a filter in your liquid
dispensing system will re-
duce clogs in your nozzle.
Automotive in line fuel filters
work quiet well. If your liquid
dispenser is not functioning
properly be sure to check the
filter first.

p NEW HAMPSHIRE
- DEPARTMENT OF
Environmental

Anti-lcing

NH Best Management P

A Proactive Treatment
Anti-Icing before a storm is very similar to
using a non-stick spray on a pan before
cooking. Just like a non-stick spray prevents
food from bonding to the pan, anti-icing pre-
vents snow and ice from bonding to the
pavement so that it can be plowed away.
Anti-icing can save you money as it costs
50% less than reactive deicing.

Make Your Own Salt Brine

When making brine it is important to add
enough salt to produce a 23.3% solution
which freezes around 0°F. Roughly 2.5Ib per
gallon of water will produce a 23.3% solution.
You can verify using a salometer (~$20) a
23.3% solution will have a specific gravity of
1.176, or 85% salinity. Consult the Brine Mak-
ing BMP sheet for more info.

How Much Should | Use and
When?

You can apply brine up to 24 hours in advance
of the storm. Typical application rates range
from 0.5 to 0.75 gallon per 1000 sq.ft. (10’ x 100’
area). Other chemicals such as magnesium are
also available—consult your supplier for applica-
tion rates. Anti-icing is not advised prior to freez-
ing rain events.

Getting Started

Try making your own salt brine by putting 13 Ib of salt in
5 gallons of water to get a 23.3% salt brine solution. Mix
the brine until all of the salt is dissolved. Using a mason-
ry sprayer apply the liquid several hours before a storm.
Start by applying about 0.25—0.5 gallons to a 10’ x 50’
area. Adjust the application rates based on your experi-
ence. Being careful not to over apply and cause a slip-
pery condition.

New Ham 3"/»7':’&
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PRE-WETTING?
Pre-wetting is the process of
coating a solid de-icer with a
liquid before it is spread on a
roadway.

WHY PRE-WET?
De-icing chemicals must form
a brine before they can begin
melting ice. Pre-wetting your
chemicals accelerates the
brine making process, which
improves the melting action of
the material. Pre-wetting also
reduces bounce and scatter
of material during spreading,
and reduces the total amount
of de-icer needed to obtain
the desired results.

REDUCED RATES

If you are pre-wetting, don’t

forget to reduce your applica-
tion rates accordingly. Reduc-
tions in the range of 15-20%
are typical.

HOW MUCH LIQUID?
A good rule of thumb is to use
8-10 gallons of pre-wetting
liquid for every ton of de-icer.
For other chemicals, such as
magnesium chloride, consult
your supplier for application
rates

Pre-wetting

NH Best Management Practi

Unretrieved
Salt

% Salt Retrieved

from 24 . pavement
8%

BENEFITS OF
PRE-WETTING

# Cost savings of up
to 1/3 over dry salt

4 Less damage to
environment

30%

4%I

o 12%

9% 12%

Prewet Salt
Dry Salt

Outside 1/3 | Center1/3 | Outside 1/3

Source: Michigan Highway
Department

Pre-wetting Liquids

You have a few options for pre-wetting liquids.
The most commonly used is a 23% sodium chlo-
ride brine solution. Calcium chloride at 32% solu-
tion is also used, as well as Magic Minus Zero™
and other patented products.

Spraying the Pile

This is the easiest and most cost effective way
to get started in pre-wetting. The first step is to
spread your salt pile on a flat, impermeable
surface. Next, spray the salt while it is spread
out, and mix it around to ensure adequate and
consistent liquid coverage. After the salt is suf-
ficiently covered, re-stack the salt in your stor-
age shed for later use.

Produced in partnership with:

Q NEW HAMPSHIRE
- DEPARTMENT OF
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Getting Started

Wet the pile! There are two ways to pre-
wet your de-icing chemicals. The easiest
way to get started with pre-wetting is to
spread your salt pile, spray it with pre-
wetting liquid, mix it around, and re-pile it.
More advanced truck mounted pre-wet
systems can be installed on your trucks if
you decide to make the investment.

S Wet Salt

20 minutes 5 degrees » .

Source: Wisconsin DOT Transportation Bulletin

Truck Mounted Systems

These systems are mounted in the truck bed
and coat the de-icer with liquid as it comes
off the conveyor/auger onto the spinner.
These systems have the benefit of applying
liquid only to the material you use as you
use it. However, these systems must be in-
stalled on every truck that will be used to
spread pre-wetted material.

,i
= 2 8
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New Hampshire
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BE PROACTIVE -
ANTI-ICE

Anti-icing is the proactive
method of preventing snow
and ice from bonding to
pavement. It can be more
than 50% more efficient than
deicing. See the NH Anti-
Icing Factsheet for more in-

formation.

PRE-WETTING FOR
FASTER ACTING
SALT

Adding brine to salt before
you apply it to pavement

jump starts the melting pro-

cess which means your
pavement will be clear soon-
er. See the Pre-wetting Fact

Sheet for more information.

KNOW YOUR LIMITS
Dry salt becomes ineffective
below 15°F if possible wait
until the temperature rises
before applying salt. At 30°F
1 Ib of salt can melt 46.3 Ib
of ice in 5 minutes. At 15°F 1
Ib of salt can melt 6.3 Ib of
ice in 1 hour.

PLOW FIRST

Always plow before applying
any kind of chemical deicer
to avoid pushing it away!

How Salt Works

NH Best Management P

How Do We Melt Ice?

Ice can be melted by increasing the temperature,
or lowering the freezing point of the water. It's not
cost effective to use heat to melt ice on our roads
so we use chemicals to reduce the freezing
point—anything that will dissolve in water will
work, including: salt, sugar, even alcohol!

Why Use Salt?

Salt (Sodium Chloride) is the cheapest and most
readily available chemical that efficiently melts ice
and can be easily applied to our roadways and park-
ing lots. However salt does corrode our cars and
bridges, contaminates drinking water and pollutes our
streams. Alternatives include potassium acetate, and
calcium magnesium acetate (CMA), — all of which
are considerably more expensive than calcium chlo-
ride, and have their own environmental concerns.

Brine Makes It Happen

The first step in melting ice is the formation of a
brine. Salt crystals pull water molecules out of
ice formation which creates a brine with a lower
freeze point. Once the brine is formed melting is
greatly accelerated. Save time and money by
pre-wetting your salt with a brine before it hits
the pavement to jump start melting! See the Pre-
Wetting fact sheet for more information.

Ca - » .

Source: Wisconsin DOT Transportation Bulletin #22

Save $$ and the Environment

In New Hampshire there are over 40 watersheds cur-
rently contaminated from road salt. As the pavement
temperature drops more salt is required. As the pave-
ment temperature rises less salt is required. Save mon-
ey and the environment by using only what is needed to
do the job. See NH application rate charts for recom-
mended rates.

Produced in partnership with:
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IMPERMEABLE SUR-
FACE STORAGE

Store salt and liquids on an
impermeable surface to pre-
vent groundwater contami-
nation.

COVERED STORAGE
AREAS

If possible, store your salt in
a covered shed to prevent
runoff. If there is not a shed
available, cover your salt pile
well with an impermeable
membrane or tarp.

SECONDARY CON-
TAINMENT

Keep your liquids in an ap-
propriate storage container.
Secondary containment
should be used incase a leak
develops in the primary con-
tainer.

PROPER DRAINAGE
& COLLECTION
Protect your ground water
supply! A drainage system
should be in place to collect

runoff from your salt pile, as

well as to collect any liquids
that may escape contain-
ment. Remember, the col-
lected liquid can be used as
a base for salt brine.

Material Storage and Housekeeping

NH Best Manageme

Proper Material Storage
Proper storage of materials (especially
chemicals) is essential. If impermeable sur-
faces are NOT used in your storage facili-
ties and brine infiltrates the ground or
groundwater, you need to register with the
DES under the Groundwater Discharge Per-
mit and Registration Rules, Env-Wq 402. It
is a free registration used for tracking poten-
tial contaminant sources.

Secondary Containment
Secondary containment for your liquid storage

is a HIGHLY recommended technique to help
/// S reduce soil and groundwater contamination. If
A a tank Begins leak, the secondary contain-

ment prevents liquid from seeping into sensi-
tive environments.

Liquid Storage

Brine stored using holding tanks must be
managed so that there are no releases
to drains, groundwater or surface water.

ENVIRONMENTAL
s (@ s =]

NHDES Fact Sheet DWGB-22-30

This fact sheet outlines the basic required specifi-
cations for salt and chemical storage facilities. For
additional information, please contact the Drinking
Water and Groundwater Bureau at (603)271-2513
or dwgbinfo@des.nh.gov, or visit their website at:

http://des.nh.gov/organization/divisions/water/dwgb/
index.html. The Salt Storage Handbook contains

more information and guidelines that should be
referenced.

ge and Management of Deicing Materials

Produced in partnership with:
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WHY CALIBRATE?

You can’t reduce your salt use if
you don’t know how much salt
you actually use! The goal of
calibrating is to know how much
material you are putting down
on a roadway or parking lot for
every setting on your truck that
you use. This is why calibrating
your equipment is the first step
to reducing salt use and saving

money!

REMEMBER:

Each truck must be inde-
pendently calibrated for each
material it will be used to spread
(the salt calibration card will be
different than the sand calibra-

tion card).

Calibrations should be pre-
formed annually, or after a

spreader is serviced.

CALCULATIONS:

There are a few simple calcula-

tions you must perform in order
to complete the calibration.
Once all of the necessary data is
recorded, head back inside and
warm up! Refer to the reverse
side of this fact sheet for calcu-

lation instructions.

Pony Motor-Run Spreader Calibration

NH Best Manageme

Step 1: Load the Truck

Partially load the truck. Half of a full load should be
more than adequate for calibration purposes.

Step 2: Set Your Controls

Gate Height: Set the gate height to its lowest practical setting to start
(approximately 1” to 1.5”). After the truck is calibrated for the lowest
gate setting, calibrate for each 1/2” increment greater than the lowest
setting. Continue until all gate settings you use are calibrated.
Engine Speed: Set the pony motor speed to the maximum setting, or
to the setting you would normally use.

Step 3: Measure Spread Width

Measure the width that the material covers during spreading.
Do this for each gate setting you are calibrating. Round your
numbers to the nearest half foot and record them in column
“W” of the calibration chart (see reverse side).

Step 4: Collect & Weigh Material

You will need either a sheet of canvas, a tarp, or a bucket to collect
the material that is dispensed from the spreader, as well as a scale.
Weight the object you are using to collect the material in, and record
that value in the purple box above the discharge rate column. Col-
lect material for 1 minute. Weigh the collected material and subtract
the weight of the tarp/canvas/bucket. Record this value in the first
purple column of the calibration chart. Do this 3 times for each gate
opening that is typically used. Average these three values together
and record in the orange column in the calibration chart.

Step 5: Perform Calculations

Go inside and calculate your discharge rate using the calibration chart for each truck speed and gate setting you
normally use. Refer to the reverse side of this fact sheet for calculation instructions. The formula you will be using is
shown below:

B x(C
A

Step 6: Distribute Completed Calibration Cards!
Put a copy of the calibration card in the truck you just calibrated. Also, leave a copy of the calibration card in the
office so you have a copy incase the original is damaged.

Produced in partnership with:
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WHY CALIBRATE?

You can’t reduce your salt use if
you don’t know how much salt
you actually use! The goal of
calibrating is to know how much
material you are putting down
on a roadway or parking lot for
every setting on your truck that
you use. This is why calibrating
your equipment is the first step
to reducing salt use and saving

money!

REMEMBER:

Each truck must be inde-
pendently calibrated for each
material it will be used to spread
(the salt calibration chart will be
different than the sand calibra-

tion chart).

Calibrations should be pre-
formed annually, or after a

spreader is serviced.

CALCULATIONS:

There are a few simple calcula-

tions you must perform in order
to complete the calibration.
Once all of the necessary data is
recorded, head back inside and
warm up! Refer to the reverse
side of this fact sheet for calcu-

lation instructions.

Hydraulic-Run Spreader Calibratio

NH Best Manage

Step 1: Load the Truck

Partially load the truck. Half of a full load should be
more than adequate for calibration purposes.

Step 2: Set Your Controls

Gate Height: Set the gate height to its lowest practical setting (~ 2”).
This should be kept constant throughout the calibration process. If you
find that not enough material is dispensed with this setting, try 2.5” to 3”.
Engine Speed: Warm the truck up and run the engine at the typical rate
seen during spreading (approximately 2000 rpm).

Step 3: Measure Spread Width

Measure the width that the material covers during spreading.
Do this for each conveyor/auger setting you are calibrating.
Round your numbers to the nearest half foot and record them
in column “W” of the calibration chart (see reverse side).

Step 4: Collect & Weigh Material

You will need either a sheet of canvas, a tarp, or a bucket to collect
the material that is dispensed from the spreader, as well as a scale.
Weight the object you are using to collect the material in, and record
that value in the purple box above the discharge rate column. Collect
material for 1 minute. Weigh the collected material and subtract the
weight of the tarp/canvas/bucket. Record this value in the first purple
column of the calibration chart. Do this 3 times for each conveyor/
auger setting that is typically used. Average these three values to-
gether and record in the orange column in the calibration chart.

Step 5: Perform Calculations
Go inside and calculate your discharge rate using the calibration chart for each truck speed and conveyor/auger
setting you normally use. Refer to the reverse side of this fact sheet for calculation instructions. The formula you
will be using is shown below:

B xXC

A
Step 6: Distribute Completed Calibration Cards!

Put a copy of the calibration chart in the truck you just calibrated. Also, leave a copy of the calibration chart in
the office so you have a copy incase the original is damaged.
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Brine Making

NH Best Management P

What Do You Need?

Brine
Brine making is a fairly simple process—the .
GET THE LOWEST only ingredients are salt and water, and the Drll“l::llg
FREEZE POINT only equipment you'll need is an open top
When salt brine is 23% salt mixing tank, a holding tank, a small pump, Water In Holding
. and a salimeter. Tank
(measured with a hydrome- O
ter: 1.176, or with a salime- :D
ter: 85%) it has the lowest '
o - Water . . .
froeeze point possible (about i . Step 1: Fill Mixing Tank
0°F). Y ey i Add Salt: Add about 2.5 Ib of salt per gallon
w of water you plan to add. Make sure your mix-
BRINE STORAGE ing tank has a large opening to make adding
23% brine solution may be salt easy.
stored outside, however if
¢ ¢ t below 0°F Add Water: Slowly add water from the bot-
emperatures get below tom of your brine mixing tank. This will allow it
the brine may freeze. A cir- to percolate up through the salt and overflow
culator pump will reduce the into the holding tank. B
risk of freezing. If possible
. o Images courtesy of lowa DOT
store brine indoors to elimi-
nate risk of freezing. Step 2: Check Concentration
Float a hydrometer or salimeter directly in
COST OF BRINE your holding tank and read the value at the

surface of the water. The number should be
either 85% or 1.176 depending on the units of
your device.

Calcium chloride brine costs
about 7¢ / gallon (assuming
$58/ton for salt) after you

have your equipment setup.

If the values are too low, pump some brine
from your holding tank back into the mixing
MULTIPLE USES tank and allow it to overflow. If values are too
high simply add some fresh water

Brine can be used directly A\

for anti-icing, for prewettin
pa ’ Quality Control & Documentation
Make sure that you record the date when you create
each batch of brine and document who mixed it and
checked the concentration. It is also a good idea to
note the final concentration. These records should
be kept for at least two years to protect your group in
the event of litigation.

New Hasmnshive
m New Hampshire

Technology Transfer Center

salt as it is dispensed from
your truck, or to pretreat salt
before it is loaded into your
truck. Brine can be safely

stored for up to a year, how-

ever, the concentration \
should be tested before use.

Produced in partnership with:

g NEW HAMPSHIRE
- DEPARTMENT OF
Environmental

Services
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_ The

Snowfighter’s Handbook

A Practical Guide for Snow and Ice Control

Dedicated to the people
who provide safety and mobility
on roads in winter — the snowfighters
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PUBLISHED BY THE SALT INSTITUTE: The Salt Institute is a North American based non-profit trade association dedicated to advancing the marny benefits of salt,
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FOREWORD

his manual, prepared by the

Salt Institute is dedicated to the

thousands of men and women

in public works agencies at all
levels whose task is providing safe streets and
highways during winter storms.

The modern snowfighter must be
accountable for meeting the community’s
needs for safety and mobility; as well as the
safeguarding of our environment.

We commend all those agencies
practicing the Safe and Sustainable
Snowfighting approach to snow and ice
control, which emphasizes getting the most
from every application of deicing salt while
maintaining the safest roads possible in the
most economical way, and protecting the
environment.

Every winter, over 115,000 people are
injured and over 1,000 are killed on snowy
or icy American roads. Clear roads protect
lives and commerce and salt is a necessary
strategic resource.

+ Road salting and effective plowing can
reduce injury crashes by up to 88%

Snowfighter’s Handbook

+ Theeconomicimpact of snow-related
closures far exceeds the cost of timely snow
removal. A one day mgjor snowstormthat
shuts down roads can cost a state between
$300 and $700 million in indiirect costs.

+ Deicing pays for itself within the first 25
minutes after salt is applied.

Modern strategies to effectively deal with
winter road hazards depend upon having
the most up-to-date information of expected
weather conditions, the timely deployment of
anti-icing to prevent ice-pavement bonding,
properly calibrated application of road salt,
improved equipment, automatic spreader
contrals, sufficient covered storage, and
stockpile logistics to make salting of roads
the most effective and safest customer-driven
method for snow and ice control.

Environmental problems concerning use
and storage of salt need not exist if there is
a balanced approach to the use of salt for
snow and ice control —one that demonstrates
excellent practices in achieving safety; mobility
and care for the environment.

The Snowfighter’s Handbook wes

originally published in 1967. It has been widely
accepted as a recommendation for proper
salting procedures and techniques.

The purpose of this manual is to provide
the snowfighter with information and
suggestions for combating winter storms.

The Sustainable Snowfighting methods

contained in this manual are the cornerstones
of an effective winter maintenance program
which will help snowfighters provide the public
with the most effective snow and ice control
program possible at the lowest overall cost
and least impact on the environment.

Two other practical publications, Highway
Salt and Our Ervironment and The Salt
Storage Handbook, are also available from
the Salt Institute. Two websites, saltinstitute.

RgaRg safeninterroads.org, are further
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HOW IMPORTANT IS THE WINTER
MAINTENANCE FUNCTION?

now and ice contral is often the

single largest cost iteminthe

maintenance budget for streets and

highways. In a recent year, snow
removal in 33 snow belt states accounted for
20-25% of total maintenance costs and almost
5% of all highway expenditures.

For this reason, and because of its impact
on public safety and essential mobility; snow
and ice control deserves special attention

from top highway management as well as from
those in maintenance at all levels.

With nearly 300 million motor vehicles
registered in the U.S., and more than four
million miles of roads and streets, more must
be done with the winter maintenance dollar
than simply providing traction over ice and
Snow

Most Canadian road authorities have an
even tougher job than their U.S. counterparts.
Canada’s commerce and industry depend
upon safe transportation and communication
throughout the vast nation. Yet, Canadian
winters threaten for six months every year,
with colder temperatures and more frequent
snows than in the United States.

The common practice for snowandice
control on many miles of streets and highways
is removel of these substances as soon as
possible to provide safe paverment through
Sustainalle Snowfighting. Nearly every state,
province, city and toll road in the snow belt has
some mileage on a clear pavement program.
These facts about our motorized econonmy
showwhy:

+ Motorists now travel more than three trillion
vehicle miles each year.

* More than 75% of workers who commute
drive to work

+ More than 80% of intercity travel is by motor
vehicle.

+ Suburbangrowth hasdrastically increased
traffic densities on most street and highway
systens.

Accesstoretailers, service establishments

and other businesses is often whally
dependent on auto or truck transportation.

.

+ Just-in-ime manufacturing practices require
reliable highway access for economic
efficiency and competitiveness in snow belt
areas.

+ Web-basedsalesare pushingincredible
parcel delivery growth.

+ Increasing traffic volumes, the reliance

of our society on daily mobility and the

urgency of moving emergency vehicles

without delay demand efficient snow and

ice removal to keep traffic moving all year

around.

Sustainable Snowfighting provides safe
pavement in an environmentally sensitive
manner. By preventing the bonding of snow
and ice to paverment and clearing all snowand
ice from pavements as soon as possible, snow
fighting materials are used most efficiently
with minimal loss to the environment. Benefits
of this high maintenance are apparent:

+ Traffic keeps moving.

+ Commerce and industry go on at near-
normal  pace.

+ There are fewer accidents, injuries and
deaths.

+ Minimal environmental impact.
+ Emergency vehicles get through.

The public is less tolerant of failure in snow
and ice control than in any other highway
or street department function. A snowstorm
affects the entire community —often entire
states. Unless a stormis handled capably by
maintenance forces, it can upset considerably
the daily routines of individuals, endangering
public safety and adversely affecting business
and commerce.

A Practical Guide for Snow and Ice Control




TRAIN FOR
TEAMWORK

aintenance peaople typically
feel a keen obligation to the
traveling public. They have a
kind of esprit de corps that
comes only with training and experience.
Proper training for maintenance personnel
is vital. It provides the know-howto get the job
done and encouragement to performin a way
that brings praise rather than discredit to your
organization.
Many maintenance organizations

conduct training courses in the early fall

months to assure that:

+ Equipmentoperatorsfully understand how
to operate and maintain plows, spreaders,
loaders and cther equipment used for winter
meintenance.

+Allemployees are thoroughly familiar with
their  responsihilities.

* All employees receive a full review of
snow removal schedules, snow routes and
personnel and equipment assignments.

* Dry-runs are made over areas to be
covered during actual  snowfighting
operations.

+ Allemployees understand how salt worksin
snow and ice so they know how, when and
in what amounts it should be applied.

The underlying therme of all training
sessions should be the Sustainable

Snowfighting concept, which includes:

« Concern for public safety

+ Concern for mobility and commerce

+ Concern for the environment

* Proper covered storage

+ Good maintenance of storage areas

+ Goodequipmentmaintenance and
knowledge of equipment

* Proper spreader calibration

* Proper salt application
Every agency should have a fall meeting.

A session on snow and ice removal well
ahead of winter gives a chance to discuss

your plans with the people expected to carry

Snowfighter’s Handbook

them out. This meeting is a refresher course on
snowfighting tactics for experienced employees
and an introduction to winter maintenance for
new personnel.

This meeting gives management a chance
for aformal review of the previous winter's
operation with operators and supervising

personnel. Use it to determine what may
have gone wrong last winter, and then make
corrections for the coming season.

Promote a free exchange of ideas at the
fall meeting. Encourage all personnel to speak
up. New ideas and better tactics can come out

N

of this session.

+ Effective Radio Communication
+ The Storm Warning System

* Plows

+ Loaders

lll.  Application Procedures
How Salt Works

+ How and When to Salt

+ Anti-Icing vs Deicing

+ Application Rates

+ Special Storm Conditions

+ When to Re-Apply Salt

+ Snow Emergency Routes
+ Parking Ordinances
+ Procedures for Helping Motorists

V. On-thejob Safety
+ Safety Equipment
+ Safety Practices

* Spreaders, Sprayers and Their Controls

Suggested Program Qutline
For Fall Training Sessions

|.  The Importance of Coordination
+ Know Your Plowing and Spreading Routes

+ Working with Police, Other Public Agencies and the Media
ll. Equipment —Its Operation and Maintenance

+ Emergency Repair and Refueling Stations
+ The Importance of Preventive Maintenance

+ Special Deicing Problems (Bridges, Elevated Curves, Ramps, Intersections)

IV. Review of Winter Maintenance Policy

+ Importance of Personal Public Relations by Maintenance Personnel

VI. Discussion, Questions and Answers
To assure yourself that your department is ready for winter, you might have
superintendents or foremen complete a check list shawing their progress in
pre-winter preparations.




Making Equipment
Count

quipment can make or break a
maintenance organization. It must
be suited to the job—and it's a
tough job. Winter operations require
the highest level of equipment maintenance.

It is a good idea to review equipment needs
immediately after each winter season, when
they are fresh in your mind. If new equipment
is required, it can be ordered with good
assurance of delivery prior to the next winter
season.

A secret to successful winter maintenance
is the ability to fight storms with equipment
already on hand. The key is proper equipment
maintenance. Snow and ice control equipment
should never be stored without being cleaned.
It should be inspected for possible repairs, and
repaired if necessary.

In Fall training sessions, discuss each type
and class of equipment which employees will
operate. Go over strengths and weaknesses
of each. Describe performance capabilities,
load and weight limits, specifications, safety
considerations, attachments and modifications.

If possible, assign each operator toa
specific spreader, plow or loader. Man and
machine make a better teamwhen they work
together regularly: The feeling that a vehicle
“belongs’ to an employee also will make
an operator show more responsibility for its
upkeep.

In some organizations, it may be necessary
to switch operators from one piece of
equipment to another. Then management
must depend on a system of chedks to ensure
that equipment is properly operated and

Thoroughly inspect all equipment during
late summer or early fall. Make all repairs and
order stocks of parts not locally available. Pay
particular attention to these components:

+ Inspect condition of moldboard and cutting

edge of all snowplows. Order adequate
stocks of parts for all types of plons.

* Inspect snowplow hoists and under-body
blades. Check air and hydraulic hoses and
other critical parts of power units and obtain
adequate replacement stocks.
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+ Mount, load and test all spreaders and
sprayers. Make necessary repairs and
order critical parts. Calibrate all spreaders
and lace the calibration card on a visor
or in the glove compartment of the truck.
Supervisors should have copies of all
calibration cards on file.

+ Inspectallvehicle lighting, including wiring
and sockets on headlights, tall lights, stop
lights and turn signals. (Warning lights must
be visible fromall sides, whether bodies are
raised orlowered.)

+ Make sure sufficient stocks of tire chains,
tires, spreader repair parts and other
miscellaneous supplies are on hand.

+ Make sure all personnel are familiar with
spreader/sprayer controls, whether manual
or automatic.

To keep equipment in top condition,
estaldish a regular maintenance routine to
be folloned all winter. Equipment operators
should inspect vehides after each stormand
report needed repairs to the garage or to
the staff mechanic. Spreaders will need to
be recalibrated after repair to the hydraulic

The first step in vehicle meintenance is
to make sure every operator knows what to
expect of each piece of equipment. Operators
should check these items carefully:

Spreaders /Sprayers — Inspect punps,
hoses, controls, and fittings. Check spinners,
augers, and auxiliary engines.

Controls - The two major components of
any hydraulic systemare the pump and the
controls, whether manual or automatic. All
operators should become thoroughly familiar
with spreader controls. No two hyaraulic
systerms are exactly the same. Therefore,
controls may differ from truck to truck. Know
your equipment and how the auger or
conveyor and the spinner react at carious
Settings.

Plows — Carefully inspect blades after
each use. If blade wear begins eating into the
moldboard, it will be very costly to replace.
Remember that snow plow blades do not wear
evenly. Replace blades when they are badly
worn at any point!  Have operators check
blade wear during storms.

A Practical Guide for Snow and Ice Control




(Right-hand plows wear most rapidly on the
left side, while the opposite is true for left-hand
plons. Reversible ploas may show wear on
either side, depending upon operating time in
each position.)

All Hectrical Equipment —Inspect and
service all lighting and electrical equipment
regularly; including wiring and sockets. Carry
ample stocks of parts for rotating flasher
units, including lenses and lamps. Faulty
wiring and failure of alternators, generators
and batteries cause the most downtime in
winter maintenance vehicles. Nathing is more
terrifying and dangerous than a stalled and
darkened vehicle in a winter storm.

Safety Equipment —Make sure there are
flashlights, flares, flags and safety vests in
truck cabs. Afirst aid kit is also a good idea. It
is preferable to wear hardhats at all times and
don't start out without securing seat belts.

All vehicle operators should know
the location and telephone numbers of
emergency repair and refueling stations.
Qualified personnel should be on hand in
garages during storms to carry out minor
repairs promptly or make a start on major
repairs. Replenish spare parts inventories
immediately following storms.

Equipment needs vary markedly. How many
plows, spreaders or sprayers are necessary
for each mile of pavement depends upon
snowfall, frequency of storms, traffic and
topography. How much equipment an agency
can afford is an important consideration as
well. A straight salt program requires less
equipment than one using abrasives, or
alternative deicers.

Despite careful planning, equipment on
hand may be inadequate in certain situations.
Don't be caught short! Compile alist of all
rental equipment available from contractors
or haulers during snow emergencies. List
specifications, rental rates and the names,
addresses and telephone numbers of onners.

Establish ground rules for contracting

for this equipment. It is important that every
supervisor understands who has the authority
to call rental equipment into action.

Snowfighter’s Handbook

Arrange before winter to borrow equipment
and operators in emergencies from local
military installations, reserve units or
neighboring maintenance agencies. Determine
which officer is responsible for specific
equipment and negotiate details for its use,
if it is needed. It is difficult to knowwhen a
blizzard will strike, reguiring tracked vehicles
or other heavy equipment. Training sessions
should include operators who may be brought
in during emergencies, whether contract
operators and/or equipment. They should also
include other departments such as sewer
and weter or the park senvice. In fact, anyone
capable of driving a plow and/or spreader
should be trained and included whenever
possible.

Warning! Before permitting rented or
loaned equipment to operate, make sure
your department is protected from liahility for
property damage or injuries resulting from
accidents, and that insurance coverage is
adequate and complies with all state and local
laws or ordinances.

Preventive maintenance is cruciall
After each storm, all equipment nust be
cleaned, washed and allowed to dry: When
dry; components such as chains, sprockets,
hinges, spinners and other moving parts
should be coated with used motor ail,
diesel fuel or kerosene. Grease all
bearings.

Check hydraulics and quick disconnects for
leakage. All washing and maintenance must
be conducted in specific areas to protect the
equipment and to allow capture and treatment/
recycling of washwater.

The versatile underbody plow is very
valuable in snawfighting. In light snowy it
can run at fairly high speeds with safety; It
can usually be purchased economically. The
underbody blade is also a good training tool
for new operators. ¥
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OTHER PRE-WINTER
PLANNING

Il major arteries and feeders,

including interstates, primary

and secondary roads should

be included in an agency's
Sustainable Snowfighting program. Primary
routes should have higher priority than
secondary roads.

Only someone thoroughly familiar with a
given locality can assign levels of maintenance
and schedule performance of the work for
optimum resullts. Local traffic patterns, traffic
volume, the needs of local industry and
business and special problems created by
topography or climate must be considered.

However, here are a few recommendations
for determining required levels of maintenance:

+ Many agencies determine maintenance
levels based on average daily traffic (ADT)

+ Give priority toimportant local arterials,
including school bus routes, access roads
to industrial parks or mgjor plants, mail
delivery routes and streets leading to
hospitals, fire stations and meaintenance
garages.

+ Provide safe pavement on all truck routes
that carry heawy vehicles around a city
or through selected sections. Remember
that these routes require around the clock
attention.

+ Carrylevels of maintenance to logical
stopping paints, such as traffic signals,
intersections or slow speed zones. This
priority gives motorists time to adjust to the
shift in maintenance levels.

+ Make sure maintenance sections link or
overlap. Leaving a gap between sections

on a high-speed roadway can present
potentially hazardous conditions.

A Practical Guide for Snow and Ice Control



Interstate and expressway routes that pass

they empty. It may be desirable to stockpile

Where does snow fencing go? Only

through or near cities carry increased traffic salt at several locations so spreaders won't practical experience and analysis can tell
volumes onto city arterials. Ramps and other waste time deadheading. where to erect snow fencing. Where it is
approaches to major city routes need special Spreading rates differ based on types of placed depends entirely upon topography;

attention. A bare street or road is worthless
unless traffic can get on and off. Plow and salt
ramps of major arterials early in storms.

After thorough planning has been done,
post a master-map showing routes, snow
plowing and salting schedules and
equipment and operator assignments.

For added control, give each driver an
individual map of his route or area. Be sure
to update maps each year to show new
roads, interchanges, streets, bridges and
governmental boundary lines.

For top efficiency in scheduling
operations, aim for maximum equipment and
manpower utilization. Try setting up salt routes
that bring spreaders back to storage sites as

storm, weather conditions and operational
procedures. Application rates generally range
from 300 to 800 Ib per two-lane mile. For
convenience in estimating your season
needs, the following chart is based on four
500 Ib applications per storm.

Merk the spots that wont be there.
Before winter, mark all structures, such as
drop inlets, catch basins, ends of curbing and
guardrail and fire hydrants. Once covered with
snow; they will be difficult or impossible to
see from a plowing or spreading vehicle. Use
special markers to pinpoint locations of drains
and waternays that must be opened after
each storm.

prevailing winds and existing vegetation.
Fencing should never be erected nearer than
7510 100 ft from the centerline. It always

is placed on the side of the roadway from
which prevailing winter winds blow and
should be perpendicular to wind direction, not
necessarily parallel to the road. Positioning of
snow fencing may be changed from one year
to the next. Slopes, grading and tree gronth
often alter placement.

Notify property owners. Remember to
contact property owners before erecting snow
fence outside rights-of-way. In long fence
sections, leave an occasional gap so livestock
can go through. It is good community relations
and will prevent damage to fencing as well.

Tons of Salt Required Per Season

(Based on 4 applications of 500 b per 2-lane mile per storm)

No. of Storms Miles of Two-lane Highway on Clear Pavement
100 200 300 400 500 600 700
4 400 800 1200 1600 2000 2400 2800
600 1200 1800 2400 3000 3600 4200
8 800 1600 2400 3200 4000 4800 5600
10 1000 2000 3000 4000 5000 6000 7000
12 1200 2400 3600 4800 6000 7200 8400
14 1400 2800 4200 5600 7000 8400 9200
16 1600 3200 4800 6400 8000 9600 10,200
18 1800 3600 5400 7200 9000 10,800 11,600
20 2000 4000 6000 8000 10,000 12,000 14,000
Note: Minirmum storage requirement is usually 3/4 of annual salt use.
This chart is computed on the basis of one ton of salt per two-lane mile per storm, or four 500 Ib applications per storm.
Note: These are average figures. Condlitions in some areas require several times the salt needed in some other areas.

Snowfighter’s Handbook




KNOW DIFFERENT
TYPES OF SNOW

n spots where unusual drifting is

expected, place one or more rows of

fence, with the second line parallel to

and about 50 ft fromthe first. What
about “self-help”barrels? Many public works
agencies place “self-help” salt barrels at critical
points where motorists are likely to have tough
going during winter.

Himinate runoff from stored salt.
Improper stockpiling of salt is responsible for
as much as 80% of environmental problems
associated with salt use. Rain and melting
snow can carry salt from uncovered piles into
the ground and nearby bodies of water and
possibly cause chloride build-up.

Salt piles must be covered onan
impermeale pad. Salt users usually prefer
permanent structures on asphalt pads with
proper drainage. Temporary weterproof
coverings can be effective if tended carefully.
Cowering salt also helps avoid loss of material
through leaching and caking. Also, salt without
cakes and lumps spreads with no difficulty.

Snow occurs when water vapor in an air
mass is cooled below freezing. Density of
snow varies greatly. Some storms produce
wet snow like wet sand, others dry snow like
sawndust. Wet or heavy snow can often be
ploned anay. Time is of the essence. Use of
reliable weather forecasting services allons
for crewreadiness in advance of storms. Salt
should be applied as soon as snow or ice
begins to accumulate.

Winter storms produce a number of
hazardous conditions other than snow Even
without rain, ice may occur when moist air
contacts a cold surface, particularly on bridge
decks. Rain may freeze as it falls on paverment.
Frozen rain falls as sleet or hail; it may stick to
pavements.

There are roughly five mgjor kinds of
storms, as shown in the “Stormfighting
Practices” box. Each requires a somewhat
different approach. Everyone on the
maintenance force should know these basic
kinds of storms and howto combat them.

12

Stormfighting Practices

The following chart is designed to combat various types of storms.
Local conditions and policies will be the final determining factor.

Condition 1
Temperature
Near 30
Drocinitatinn
Snow; sleet or freezing rain
Road Surface
Wet

Condition 2
Temperature
Below 30 or falling
Precipitation
Snow. sleet or freezina rain
Road Surface
Wt or Sticky

Condition 3
Temperature
Below 20 and falling
Precipitation
Dry Snow
Road Surface
Dry

Condition 4
Temperature
Below 20
Precipitation
Snow;, sleet or freezing rain

Dnad Qiirfara

Wet

Condition 5
Temperature
Below 10

Precipitation
Snow or freezing rain
Road Surface

Accumulation of padked snow or ice

If snow or sleet, apply salt at 500 Ib per two-lane
mile. If snow or sleet continues and accumulates,
plow and salt simultaneously. If freezing rain, apply

salt at 200 |b per two-lane mile. If rain continues
to freeze, re-apply salt at 200 |b per two-lane mile.

Consider anti-icing procedures.

Apply salt at 300-800 Ib per two-lane mile,
depending on accumulation rate. As snowfall
continues and accumulates, plow and repeat salt
application. If freezing rain, apply salt at 200-400 b
per two-lane mile. Consider anti-icing and deicing
procedures as warranted.

Plow as soon as possible. Do not apply salt.
Continue to plow and patrol to check for wet, packed
or icy spats; treat them with heavy salt applications.

Apply salt at 600-800 Ib per two-lane mile,

as required. If snow or sleet continues and
accumulates, plow and salt simultaneously. If
temperature starts to rise, apply salt at 500-600
Ib per two-lane mile, wait for salt to react before

plowing. Continue until safe pavement is obtained.

Apply salt at rate of 800 Ib per two-lane mile or
salt-treated abrasives at rate of 1500 to 2000 |b per
two-lane mile. When snow or ice becomes mealy
or slushy, plon. Repeat application and plowing as
necessary.

Note: The light, 200 Ib application called for in Condition 1 and 2 must be repeated often for the duration of the

condition.

A Practical Guide for Snow and Ice Control



Most storms occur under Conditions
1, 2, or 3. But variations in temperature,
precipitation, pavement condition or other
factors are common. Management must
depend upon well-trained maintenance crews
to use initiative and imagination in coping with
unforeseen problens.

Paverment will often freeze dry following a
storm, if the last salt application is properly
timed. Often, maisture on the paverment will
turn to vapor and disappear as it freezes,
leaving a completely clear, dry surface.

Keep an eye on the weather. Proper
preparation for a stormis not possible unless
management anticipates when it will arrive,
howlong it will last and the nature of its special
characteristics. Arrange with the U.S. Weather
Bureau, a local airport weather station or a
private forecasting service to get complete,
detailed reports during winter.

Some maintenance departments hire
a private forecaster to assure a balanced
and more localized weather picture. Some
progressive agencies are using pavement
sensors and local weather instruments to
receive instantaneous road and atmospheric
conditions for more precise snow and ice
control operations.

It may also be useful to call 511 to get
road conditions. Some states also have
excellent 511 websites such as Minnesota
(www.511MN.org) or Wisconsin (www.511WI.
org) where road and travel conditions are
described. In addition, the National Weather
Service hasawebsite (http://www.nws.noaa.
gov/) that provides a comprehensive report of
both local and surrounding conditions.

While weather conditions are generally
measured 30 ft above ground, it is critical
in snowfighting to know what is happening

Pounds of Ice Melted Per Pound of Salt

Temperature
Degrees F

One Pound of Sodium
Chloride (Salt)

46.3 b of ice
14.41b of ice
8.6lbof ice
6.3Ibof ice
491b of ice
4.1 1bof ice
37Ibofice
32Ibofice

Application of Salt

Rate of Application
Per Two-Lane Mile

8001b
7001b
6001b
5001b
4001b
3001Ib
2001Ib

Coverage Per Cu.Yd. of
Salt Per Two-Lane Mile

212
23/4

Note: Salt meeting ASTM Spedification D632 weighs approximately 80 Ib per aubic foot.

Snowfighter’s Handbook

where the rubber meets the road. Paverment
temperatures are what counts when
determining application rates. This requires
some type of road surface sensors or gaining
access to the Road Weather Information
System (RWIS).

There are a variety of electronic sensors
that can be used to measure surface
temperatures. Hand-held or truck-mounted
infrared, laser-based sensors are able to
quickly get a pavement temperature and are
very useful in establishing application rates.

RWIS is a system consisting of several
meteorological stations strategically located
alongside the highway that allows the DOTs
to make more informed decisions during
winter storms. Specialized equipment and
computer programs monitor air and paverment
temperature to make forecasts regarding how
the winter storms will impact the highways.
This provides the opportunity to make optimeal
use of materials, equipment and staff, and
practice anti-icing and deicing techniques
perfected through years of experience.

Any changes in weather conditions should
be relayed to all personnel. If late afternoon
reports indicate possihility of overnight
snowfall, prepare equipment by attaching
snowplows and spreaders before the workday
ends. If weather forecasts indicate, a certain
portion of the work force should remain on
duty to start fighting the stormwhen it arrives.
If the forecast indicates snow during the
night, the work force should be sent home
to get some rest, but alerted that they may
be called back during the night. Arrange
with the highway patrol, local police, sheriff's
department or weather service to notify key
personnel of storms that develop late at
night. Ensure that someone is responsible for
relaying the alert to the entire maintenance

force, if and when the need arises. *
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CALIBRATION

ifferent materials will spread at
different rates at the same setting,
so spreaders must be calibrated
with the material that will be used.

Spreader Calibration Procedure

Calibration of spreaders is simply
calculating the pounds per mile actually
discharged at various spreader control
settings and truck speeds. It is carried out by
first counting the number of auger or conveyor
shaft revolutions per minute, measuring
the salt discharged in one revolution, then
multiplying the two and finally multiplying
the discharge rate by the minutes it takes to
travel one mile. An excellent example of a
calibration chart in spreadsheet format can be
found on the Salt Institute website. Operational
spreadsheets can be found on the same page.
A sample calibration chart is on this page.

With hopper-type spreaders, specific gate
openings must be calibrated. Measure from
floor of conveyor to bottom edge of gate.

Each spreader must be calibrated
individually; even the same models can vary
widely at the same setting.

Equipment needed:

1. Scale for weighing

2. Canvas or bucket/collection device
3. Chalk, crayon or other marker

4. Watch with second hand

Calibration steps:

1. Warmtruck's hydraulic oil to normal

operating temperature with spreader

system running.

Put partial load of salt on truck.

Mark shaft end of auger or conveyor.

Dump salt on auger or corveyor.

Rev truck engine to operating RPM (at least

2000 RPM).

Count number of shaft revolutions per

minute at each spreader control setting,

and record.

7.Collect salt for one revolution & weigh,
deducting weight of container. (For greater
accuracy, collect salt for several revolutions
and divide by this number of turns to get
the weight for one revolution.) This can be
accomplished at idle or very low engine
RPM. Multiply shaft RPM (Column A) by
discharge perrevolution (Column B)to
get discharge rate in pounds per minute
(Column C), then multiply discharge rate
by

GO A WN
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minutes to travel one mile at various truck

speeds to get pounds discharged per mile.*

*For example, at 20 MPH with 30 Shaft
RPMand 7 Ib discharge —30 x 7 =210 x 3.00
=630 |b per mile.

Calibrating Automatic Controls

Automatic controls come with factory
calibration cards that indicate the proper rate
of spread for each setting. However, when
there is a need to calibrate, use the following
steps:

1. Remowe or turn off spinner.

2. Set auger on given number, such as No. 2.

3. Tie sack or heavy canvas under discharge
chute,

4. Merk specific distance, such as 100 or
1,0001t.

5. Drive that distance with spreader operating.

6. Weigh salt collected in sack or carvas.

7. Multiply weight of salt by 5.3 (in case of
1,000 ft) or 52.8 (in case of 100 ft).

This will be the amount of salt discharged
per mile, which remains constant regardless of
speed, but calibration must be done for each

control setting. ¢

Calibration Chart
Agercy:

Location:
Truck No: Spreader No:;
Dete: By:
(Hoppa Tt aprebders) Pounds Discharged Per Mile
A B C Minutes to Travel One Mile
Discherge | oo
Cotrol | Shaft RPM | pgy ® | 5mph 10mph | 15mph | 20mph | 25mph | 0nph | 3B5mph | 40mph | 45mph
Setting | (Loaded) | Revoution | . EE x1200 | X600 X4.00 x3.00 X240 x2.00 X171 X150 X133
(Pounds) (1b/min)
1
2
3
4 This
5 weight
remains
6 constart
7
8
9
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RECOMMENDATIONS
FORSALT
APPLICATION

iming is crucial in applying salt.
Ideally, brine is sprayed as an anti-
icing treatment prior to the storm's
arrival. If that is not possible, then
salt should be spread as soon as a storm
begins in order to prevent bonding of snow
or ice to the paverment. The salt will quickly
produce brine or keep snow mealy; allowing for
efficient plowing.
The melting action of salt applied earlyina
stormworks from the pavement surface up so
snowand ice do not form hardpack.

There are times and storm conditions
where salt alone is the only answer to keeping
the pavements clear. For example, freezing
rain cannot be ploned and salt is the only
solution for clearing the roads when it occurs.

Anti-icing is rapidly becoming the best
and most popular means of preventing ice-
pavement bonding.

The best advice is to be prepared to
mobilize all forces as soon as a winter storm
approaches.

There are no easy answers or solutions
with snow and ice control because there are
too many variables. It has been estimated
there are over 66,666 different storm
condiitions — paverment temperature, ambient
temperature, pavement type, solar radiation,
traffic volume, traffic speed, wind direction and
velodity, type of precipitation, topography, lake
orocean effect, shaded areas (by mountains,
trees or buildings) and wind chill factor, to
name a few.

Snow and ice control is a very complex
issue and those people on the front line need
the best information possible.

Salt is usually applied at the rate of 300
to 800 Ib per two-lane mile. As temperatures
drop, either the quantity of salt or the
frequency of application must be increased.

Anti-icing, that is spraying brine on
pavement before the storm arrives, requires
anywhere from 1/3 to 1/4 the material of
deicing, making it the most cost-effective
option for improving winter traffic safety:
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Ideally; with any deicer, at the end of the
storm all material should be completely used.
Since storm forecasting is not precise, some
residue may remain on the surface after
some storms. That residue, if not biown off
or washed awnay; will be effective in helping
prevent bonding of ice and snowin the next
storm. A deicer only has residual effect if too
much was applied for the storm condition.

Prewetting salt with brine speeds the
reaction time of salt and also keeps salt from
bouncing off the road so more of it is available
to do the work. See Section 10, page 18, for
details on this deicing procedure.

There may also be a combination of
applications of any of the above. Most
agencies agree that early anti-icing spraying
is most effective and that prewetting of salt
provides a faster, higher level of service at all
temperatures.

Spreading can be done full-width or
windrow. Both have strengths depending on
conditions. Pay special attention to spinner
speeds. A spinner that revolves too fast will
throw salt over a wide area, possibly wasting
material. You may correct overthrow by
adjusting the drop location on the spinner
by using your directional baffles or reducing
spinner speed. Traffic density and highway
design largely determine the spreading pattern
required.

Awindrow of salt applied in a 4-8 ft strip
along the centerline is effective on two-lane
pavements with a low to medium traffic count.
Less salt is wasted with this pattern and
quickly gives vehicles clear pavement under at
least two wheels. Traffic will soon move some
salt off the centerline and the salt brine will
move toward both shoulders for added melting
across the entire road width.

A Practical Guide for Snow and Ice Control



The full-width spreading pattern is used
most often on multiple-lane pavements with
medium to high traffic volumes. Melting action
is obtained over the full pavement wictth.
\khicles tend to stay in line to clear wheel
paths in the lanes.

Often the full width pattern is used when
trying to get salt down under a storm. But
be careful not to waste salt when using this

pattern.

Play the wind in spreading. A strong
wind blowing across a street or highway
can cause salt to drift as it comes out of the
spreader, pushing it onto the shoulder or into
agutter. This is particularly true in rural areas
where there are fewwindbreaks. Howthe
wind affects spreading depends on both wind
velocity and pavement condition. Spreader
operators should play the wind to put salt
where it will do the most good.

Because of the much greater control
inherent to the spray process, anti-icing is best
applied with full-width stream nozzle systems
to maintain a small width of bare pavement
to reduce slipperiness. A fan spray is not
recommended and care must be exercised
during windy conditions.
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Give salt time to work. Time plowing
operations to allow maximum melting by salt.
When you plow salt off the pavement, you
waste the deicing material and increase the
cost of snow removal.

Know when to plow and reapply salt.
The need for another salt application can be
determined by watching melting snow kicked
out behind vehicle tires. If the slushiis soft
and fans out like water, the salt is still working.
Once the slush begins to stiffen and is throan
directly to the rear of vehicle tires, it is time to
plow and spread more salt.

Has the weather changed? Remember
that salt application rates may have to be
increased at night, on sunless days and when
the temperature drops sharply: Without the
sun, the effect of solar radiation and wermth
is lost. At night, traffic usually diminishes,
minimizing another heat source that helps melt
ice and snow: It is important to remember that
pavement temperatures are seldom the same
as air temperatures —a critical thought when
choosing the options for snow and ice contral
—it is the pavement that will be treated.

Don’t overlook salt’s anti-skid value. For
years, maintenance people have observed that
salt, applied as an ice melter, also gives anti-
skid protection. Tests conducted in cooperation
with the National Safety Council showthat salt,
applied at normal deicing rates, gives as much
anti-skid protection as abrasives. The anti-skid
effect of salt is immediate as it starts melting
snowor ice.

Safeguard the environment. The way salt
is spread can make the difference between
whether the public appreciates or condermns
snowfighters’ efforts. Misuse ignores concern
for the environment. Proper calibration of
spreading equipment and good storage can
awoid most problems.

There is no correlation between yearly
snowfall and the total quantity of salt used. The
type of storm dictates frequency of application
and total amount of salt necessary. A freezing
rain or ice storm may reguire enornmous
amounts of salt, perhaps even more than
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SPECIAL SPREADING AND
PLOWING PROBLEMS

alt bridges first. Bridges freeze long
before road surfaces because they

do not hold warmth as a roadbed

does, since cold air reaches both
the top and bottom surfaces of bridge decks.
They should receive
early attention and
an application of
salt. Bridge decks
may ice over even
whenthere is no
precipitation becavse
of high humidity and
low temperatures. (Or
under certain other
conditions, bridges
will frost over without
precipitation and
must be salted.)

Salt on the high
side of elevated
curves. Salt brine will
flow down and across
abanked cunve. If
salt is spread down
the centerline,
everything above
it will remain icy:
Spread salt on the
high side of the curve
and let gravity do
the rest of the work.
Leave no gaps.

Operators must go beyond their assigned
areas, if necessary; to plow or salt a gap that

has not been treated for some reason. A short,

neglected stretch of roadway can be very
hazardous to an unsuspecting motorist.

Watch for drifting. In continued high winds,
maintain a patrol to watch for drifting and
slick spots, even after the pavement has
been cleared. Treat icy buildups with a salt
application. If the highway has a blacktop or
stabilized shoulder, drifting may be controlled
with a salt application on the shoulder to form
amelting barrier.

Snowfighter’s Handbook

During some very low temperature storms
with dry blowing snow; the use of salt may not
be appropriate. The dry snow may blow off the
pavement if no salt is used.

Awvoid slick conditions from buildup of ice
or packed snow by applying a salt application
heavy enough to prevent refreezing.

Traffic icing is very dangerous.
Occasionally; under certain weather
conditions, a paper-thin sheet of ice forms in
wheel paths on a bare pavement even when
paverment looks clear. This black ice formation
can be deadly. Maintenance operators should
be instructed to wetch for this condition and to
apply salt immediately when it is detected.

Get equipment on the road. Once a word
of animpending storm has been received and
plons are mounted and trucks loaded, get
vehicles out of the yard and onto their plowing
and spreading sections as soon as possible.

Delay in getting to critical areas may cause
severe traffic tie-ups.

Make a list of trouble spots that operators
should salt first during storms. Meke sure all
personnel understand

It is far better

to have equipment
on the road when
snow begins than

in the maintenance
yard. Nothing is
more reassuring to
motorists than to see

plows patralling prior

to storms.
Giveinterchanges

special attention. Salt

safe road or street is
of little value without
safe entrances and
exits. Can trucks be kept out of the way?
Intelligent transportation systems have been
developed to do just that.

Basic management controls such as truck
navigation, traffic light controls, container
management systems, variable message
signs or speed cameras as well as monitoring
applications such as security CCTV systems
which have been designed to manage trucking
logistics. Additionally, predictive techniques
are being developed, to allow advanced
modeling and comparison with historical
baseline data.




ANTI-ICING

relatively newweapon in the
sustainable snowfighting arsenal
in North America is anti-icing. But
it has a long history of keeping
European roads safe and passable.
Anti-icing differs significantly from deicing
because brine is applied before precipitation
to prevent the formation or development of
bonded snow and ice on the road surface.
It is a proactive approach to snowfighting
and is often the first in a series of strategies
employed for a winter storm. By applying
freezing point depressant materials before
astormit is possible to prevent the bond
from forming between the pavement and
snow or ice. Research has shown that timely
applications of anti-icing meterials can cut
the cost of maintaining a safe road surface by
90% compared to traditional deicing. Liguid
sodium chloride (NaCl) is the most effective
choice for anti-icing above 15°F
Anti-icing has many advantages.

+ Anti-icing returns road surfaces to normal
faster, resulting in fewer accidents and
delays.

+ Anti-icing can reduce airborne dust and salt
particulates.

+ Saltneeds moisture to be effective. Applying
brine jumpstarts the melting process.

+ Brine sticks to the road surface. It will not
be as easily blown off the road by wind or
traffic, so material is more efficiently used.

+ Ifthe stormis delayed, salt residue remains
on the road ready to begin work when
precipitation begins.

+ Crews can begintreatmentin advance of
a storm. Because anti-icing prevents the
bonding of snow and ice to pavement,
snowfighters have less work to maintain
safe roadways as the storm progresses.

* Increased efficiency results in use of less
deicer and menpower, therefore lownering
the cost of maintaining safe road conditions.
The use of less deicing materials also
minimizes environmental  concerns.
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Products available for use in an anti-
icing program are sodium chloride, calcium
chloride, magnesium chloride, potassium
acetate, and calcium magnesium acetate.

Each product has its own advantages and
disadvantages. The most common material
in use is sodium chloride (salt) in the form of
a brine made from a mixture of rock salt and
water. Salt brine is effective to -6°F and is a
proven anti-icing agent in use throughout the
snowbelt.

Some agencies use calcium or magnesium
chloride in a brine solution which is effective
down to -6° F; but is more than six times more
expensive than salt, and is more difficult
to handle. Also, calcium and magnesium
chloride residue on road surfaces can attract
moaisture at lower relative humidity than salt
resulting in dangerous, slippery conditions
under certain circumstances.

Salt Brine Manufacture

Salt brine is made by mixing rock salt or
solar salt with water. The process is simple:
the resulting brine should be appraximately
23%NaCl.

The proportion of salt to water is critical to
the effectiveness of the brine. Too much or too
little salt affects the freeze point depressing
qualities of the brine. The proper brine mixture
is 23.3% salt content by weight. This is the
concentration at which salt brine has the
lonest freezing point, -6° F Can we keep
adding salt to water until the freezing point
goes down much further? No. The solubility
of salt in water decreases with decreasing
temperature. We eventually reach what is
called the eutectic point. This is the point at
which a solution achieves a maximum salt
concentration. Any colder and salt will begin
to leave the solution and raise the freezing
point. At the eutectic temperature, ice,
saltwater, and solid salt exist in equilibrium.
For water, the eutectic temperature is -6° F
The percentage of salt is measured with a
salometer, a specialized hydrometer, until
a 88.3% measurement on the salometer is
obtained. This resullts in the proper 23.3% salt
content.

Commercial brine makers are available
at a cost of appraximately $5,000. Many
agencies have made their own brine
makers using water tanks and PVC pipe for
substantially lower cost. Brine is usually made
at the local maintenance facility sites and
stored in large tanks in locations convenient
for loading into saddle tanks on the sides
of the \Lbox or anti-icing equipmert. It is
essential to clean out brine makers after
brine is prepared to reduce the potential for
corrosion.

Application Equipment

Brine applicators are commercially
available for about $1,500. Some agencies
have manufactured their own application
equipment using large tanks and PVC
piping. Some equipment is designed to be

Hydrometer/Salometer
Chart for Salt Brine
% Salt Hydrometer Salometer
Specific Using
Gravity 0-100%
0 1.000 0
1 1.007 4
2 1.014 7
3 1.021 11
4 1.028 15
5 1.036 19
6 1.043 22
7 1.051 26
8 1.059 30
9 1.067 33
10 1.074 37
11 1.082 41
12 1.089 44
13 1.097 48
14 1.104 52
15 1.112 56
16 1.119 59
17 1.127 63
18 1.135 67
19 1.143 70
20 1.152 74
21 1.159 78
22 1.168 81
23 1.176 85
24 1.184 89
25 1.193 93
26 1.201 96
27 = 100

A Practical Guide for Snow and Ice Control




loaded onto the bed of spreading trucks,
towed behind maintenance equipment or
permanently mounted on truck beds. It can

be as simple as a gravity fed spraying system
with a operator controlled cut-off valve or a
more complex (and more controllable) pump
driven sprayer system. Fan sprayers are not
recommended. Control should be available to
vary spreading rates from 25 to 60 gallons per
lane mile.

If large, horizontal tanks are used inthe
design, consider installing baffles inside the
tanks to help prevent the liquid from suddenly
shifting in the tank, creating a hazardous
control situation for the operator.

Application

Accurate weather and road surface
information are critical for the efficient
use of anti-icing materials. Road surface
temperatures, precipitation amounts and
form, wind conditions, and road environment
(sunlightexposure, surface condition, bridges,
etc.) all affect the use and application of anti-
icing  measures.

Understanding the freeze point depressing
qualiies of brine is important to its use and
application as an anti-icing agent. (See the
Phase diagram below.) As you can see from
the chart, the minimum freeze point of salt
brine is -6°F at a concentration of 23.3%.
Road surface temperatures are indicated on
the side of the chart, solution concentrations
along the bottom. The line represents
the freeze point of the solution at a given
temperature. The colored portion in the center
of the chart shows the melting range of brine
solutions. The area to the left shows the
results of a solution with too little salt, the
road surface will refreeze unless more salt
brine or deicing salt is applied. The area to
the right shows the results with too much salt,
with a resultant non-functional loss of
material to
the environment. As you can see, additional
precipitation and heavy traffic can dilute the
brine solution allowing the road to refreeze.

ADDITIONAL PRECIPITATION ALWAYS

RESULTS IN A DILUTION OF BRINE AT THE
ROAD SURFACE.

Snowfighter’s Handbook

Weather information is getting better with
everything from air temperature, dew point,
optical weather identifiers, to pavement
temperature, surface status, and compound
information being available. Some agencies
utilize remote television cameras to monitor
traffic and bridge conditions. This information
will help agencies accurately determine the
appropriate application of anti-icers.

Do not apply anti-icer under blowing
conditions, particularly in areas prone to
drifting and anywhere else that might be
problematic for salt, such as all areas subject
towind issues.

Don't apply too much or the roadway may
become slippery. Aways follow application
recommendations.

Don't apply CaCl2 or MgC2 to a warm
road (above 28°F pavement temperature). It
can become very slippery and cause crashes!

Summary

Anti-icing measures are an important
weapon in the snowfighter's arsenal. The
appropriate use of anti-icing techniques
results in:

+ Returningtobare pavement conditions
more quickly; saving lives and reducing
property damage due to fewer accidents,
as well as the reduction of traffic delays and
the resulting reduction of losses to local
economies;

+ Reductioninthe quantity of deicer
use, resulting in cost savings and less
environmental  concerns; and

+ Reduction in the manpower necessary to
maintain safe road conditions, resulting in
less overtime costs, less operator fatigue
and safer working condiions,
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DEICING-PREWETTING

nce snow has accumulated and
bonded to the road or anice
storm has glazed road surfaces,
deicing operations must begin
to restore safe driving conditions. The bond
between snow and/or ice and the paverment
surface must be destrayed by chemical or
physical means or a combination of the two.

More than a dozen compounds have been
tested for deicing use. The most common
products used are sodium chloride, calcium
chloride and magnesium chloride. Sodium
chlorideintheformofrocksaltorbrine (see
previous chapter) is by far the most commonly
used chemical in deicing operations due
toiits lower cost and proven effectiveness.
Therefore, in the words of the Transportation
Research Board in its 1992 analysis of
deicers, salt remains the “deicer of choice”

Abrasives have no melting effect for deicing
operations; in fact research by the Strategic
Highway Research Program (SHRP) and
the University of Wisconsin suggests that
sand inhibits the melting process of deicing
materials.

Choosing the Proper Application

Salt can be applied in solid, prewetted
salid, or liquid form. Application methods are
determined by weather and road conditions
as well as equipment available. Salt needs
moaisture to provide melting action. Deicing
rock salt or solar salt dissolves in road surface
moisture to form a brine which melts snowand
ice to form more brine which continues the
process. Once salt has penetrated the packed
snow and ice to make brine on the pavement
surface, the bond will be broken and removal
operations can be successful in restoring bare
pavement conditions.

Forecasted conditions and road surface
temperatures at the time of treatment
determine whether winter maintenance
materials should be applied in solid, prewetted
solid or liquid form. The type of precipitation
event, dry snow; wet snow ice, sleet, freezing
rain, etc., must be considered. Keepin
mind that changing conditions will affect
operations. Falling temperatures can cause

18 %

refreezing. Additional precipitation can dilute
winter maintenance materials, rendering
them ineffective. Refer to the Phase Change
diagram in the previous chapter for assistance
in determining the proper course of action.

If the road surface is wet and temperatures
will not cause refreezing, then application of
dry salt is appropriate. Necessary moisture
is already present so brine will be formed
immediately and melting action can begin.
The application rate will be determined by the
amount of snow and ice coverage. Keepin
mind the reduced mobility effect as dilution of
deicing salt occurs.

If snow pack and ice is solid, or
temperatures will fall to the point that
refreezing will take place, then prewetted solid
application of deicers may provide more rapid
results. Adding moisture to the salt either at
loading or at the spinner when applied will
jump start the deicing process by providing
more maisture to begin the melting process.

Spraying liquids is not recommended for
packed snow as the liquid destroys surface
friction and the brine may become so diluted
before melting action is completed that
refreezing could occur. Application of brine is
an effective treatment for black ice conditions.
Although salt can melt ice at temperatures
as lowas -6°F, the practical limitation of brine
application is considered by the Federal
Highway Administration to be around 15°F
Below that temperature, pre-wet with calcium
chloride or calcium magnesium chloride mixed
with sodium chloride.

Deicers should be applied close to the
crown or high point of the road. The resulting
brine will run downhill from the crown to the
rest of the surface. Spinner speed should be
low enough to ensure that deicing materials
remain on the road surface. Spinner speed
and application rates should be higher at
intersections and ather high traffic areas to
spread deicing material over a larger area
or in higher concentrations as required by
the conditions. However, use of the BLAST
override on automatic controls while stopped
at a stop sign or light is not appropriate.

Road conditions, temperature, amount of
snow and ice cover, storm progress, and traffic
conditions all affect deicing application rates.

The tables in section 5 of this Handbook,
will assist in determining appropriate
application rates.

Materials Selection

Generally, all deicers work in the same way.
They depress the freezing point of water and
turn snow and ice into a liquid or a semi-liquid
slush. Solid chemical salts infitrate down
through ice and snow; dissolving to form a
strong brine solution which spreads out under
the ice or hard-packed snow and breaking the
bond to the road surface. Once the bond is
broken, the ice and snow can be plowed off or
removed by other means. By applying material
prior to the storm, we can prevent the bond to
the road surface and melt the snowand ice as
it comes in contact with the brine.

Agricultural byproducts work in a similar
fashion. The resulting solutions act by
depressing the freezing point of snowand
ice. These products are usually used in
combination with other materials.

Although all these materials work in
much the same way, they vary widely in
performance. Several factors are considered
in determining performance, such as effective
temperature range, speed of action, amount
of material required, and duration of melting
action.

Other important criteria for material
evaluation include: availability, cost,
infrastructure and environmental impacts.
Each community will place a particular
emphasis on each of the criteria to suit their
own specific needs. At times, their needs
may change depending upon shifting palitical
priorities. The ability to be able to make a
rational decision on material selection to
closely fit with ongoing needs is of tremendous
importance to winter maintenance planners.

In order to come to grips with this issue,
a consortium of state DOTs commissioned a
study to develop an evidence-based decision
tool for materidls selection. This was published
bythe Transportation Research Board (TRB)
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of the National Acadeny of Sciences in May;
2007. The full report can be downloaded from
the TRB website.

Now agencies can objectively compare the
de-icing compounds they use in terms that
each agency defines for itself to be important.
The computer program (called the Material
Selections Wizard) crunches the data based

upon the agency's set of priorities.
This computer program can be downloaded
from the TRB website.

Here is an example of how the new
Materials Selections Wizard works.

The winter maintenance agency has had
budget cuts and decides that the following
priorities reflect their particular needs —see
Chart 1.

Price is the primary concern (45%), snow-
and ice-melting performance is almost but not
quite soimportant (35%), while environmental
(11%) andinfrastructural (9%) are somewhat
lower doan on the overall scale of things.

Using the Materials Selection Wizard, the
data is inputted and the following resullts are
obtained shawing which material will fit the
agency’s needs for which temperatures —see
Chart 2.

The wizard makes an informed choice
based on specific priorities. It is a choice that
can be defended before City Council. Citizens
value their hard-earned dollars and expect
them to be spent wisely to keep roads open
and safe while safeguarding the environment.
The City Council and the citizens determine
the policy. This tool turns the palicy into a
practical and functional choice.

As another example, here is an extreme
environmentfinfrastructure priority model.
It disregards deicer costs and weights
performance low (25%, with the logic that
a loner weighting would be iresponsible
since the material must performits
life~saving deicing mission). Environment
and infrastructure together account for three-

fourths of the total weighting (split evenly with
37.5% weight for each).
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Chart 1

Snow and ice melting
performance
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Here is howthe various materials stack up
with this set of priorities —see Chart 3

So, the choice belongs to the agency that
can now be assured that at the temperatures
to be encountered, they are choosing
materials that comply with their community's
particular priorities.
Equipment Used

Solid deicers or prewetted salt is applied
with spreader trucks. If the load is wetted,
then no additional equipment is necessary:
Saddle tanks and a sprayer at the spinner
are necessary if brine is applied to the salt
at the time of application to the roadway;
Brine can be applied with tank trucks or
towed equipment using the same equipment
discussed in Chapter 9.

Summary
Use of salt is a proven snowfighting
technigue with many advantages:

+ Returnsroadway surfaces to bare pavement
conditions more quickly; thereby reducing
the number of accidents and property
damage, and saving lives. Research has
shown that deicing pays for itself within the
first 25 minutes after the salt is spread;

+ Lowers manpower costs by reducing the
time necessary to restore dry pavement
conditions;

+ Eliminates or greatly reduces cleanup costs;

« Compared to alternatives, salt is safer to
handle, and kinder to the ervironment when
properly  used.

Prewetting may enhance salt use:

+ Saltcan be spread more uniformly with less

waste on shoulders and in ditches because
wetted salt sticks to the pavement;

+ The amount of dry materials used can be
cut by 20-30% (IADOT) because of the dual
action of added brine and more materials

remain on roadway;

+ Works faster because more brine is present;

" BRI SRaRES caRg ncreased

20 %

STORM

ost snowstorms oceur at

20°F or above, with the

temperature dropping most

severely after the snow stops.
After the storm, with the paverment clear and
dry; is the time to wing back shoulders, clear
structures and haul snow away from critical
areas to make room for future snow storage or
snow removal.

In plowing, a windrow of snow is often
left on each side of bridges. These windrows
reduce the usable roadway width on the
bridge. Moreover, if alloned to remain, they will
later melt and form ice. Remove this snowas
soon as possible.

Caution. Do not dump material from
overhead bridges onto roadway or railroad
tracks below Hand shovel the snow away; if
necessary, to ensure al drains in the bridge
floor are open and free-draining.

Clear snow from raised medians to prevent
drifting. Also clear snow from barrier walls
and traffic dividers to reduce later melting and
refreezing and to improve driver visibility:

Clear those drains! It is vital that roadwey
drains and catch basins be kept opento allow
melting ice and snow to run off. \Wwhen water
ponds and puddles around drains, falling
temperatures may cause it to refreeze. A salt
application on frozen drains, catch basins and
culverts frees them of snowand ice.

Accurately record all material used.
Hazards, such as raised tilities or low
hanging branches, and problems encountered
such as area-specific snow accumulations
should also be recorded.

Discuss opportunities to improve
operations.

Carry out interim cleaning and
maintenance of equipment.

At end of season, do full cleaning and

maintenance of all equipment and ensure all
remaining supply piles are securely placed on

impervious pads and covered. *+

A WORD ABOUT
SAFETY

he main purpose of snowand ice
removal is, of course, to provide
safe travel for motorists. In doing
this, those in maintenance must
not overlook their own safety; neither must
they overlook the possibility that in trying to
provide safe pavement they may be creating
ancther safety hazard.
Become familiar with a few*“do’s and don'ts”
that can make your work far safer:

+ Check all equipment before each use. Make
sure lights, brakes, windshield wipers,
exhaust systens, tires, chains and steering
are safe.

+ Promptly report all mechanical trouble.

+ Rememberthat speed can kill, especially in
a snowstormand at night.

+ Resist the urge to get the job done in a
hurry

+ Respect rights of others. Be considerate of
motorists who have trouble driving in snow;
report stranded motorists when possible.

+ Keepfirstaid kits completely stocked. Check
fire extinguishers and flares often.

+ Observe traffic laws.

+ Watch for signs of fatigue in equipment
operators. A limit of twelve continuous hours
on duty seems fairly common in public
works agencies in the snow belt, although
some organizations permit longer work
periods. Usually, however, the routine is
twelve hours on and twelve off.

A Practical Guide for Snow and Ice Control



KEEP THE PUBLIC INFORMED

Publicize snow emergency procedures
and regulations. Keep broadcasters and
newspapers periodically informed of snow
clearing progress and specific problem
areas. This way; motorists will know on which
routes they will be able to travel with the least
difficulty. Advance publicity on snow clearing
priorities will reduce time-consuming calls
from people demanding to know when their
streets or roads will be cleared.

Before storms arrive, pass on information
about approaching snowin time for schooals,
industry and government agencies to decide
whether or not to remain open or to close
early

Make contact with other agencies. Long
before winter, meet with representatives of
other public agencies to discuss means of
cooperating in snow and ice removal. Take the
initiative to let others know of your plans and
to enlist their cooperation.

Consider inviting these people to the pre-
winter session: a representative of the top
elected public official in your area, the local
civil defense director, those in charge of bus
transportation for school systermns, palice
and fire officials, emergency road service
managers of nearby clubs of the American
Automobile Association (AAA), officers

fromlocal military units and news media
representatives.

Snowfighters are not miracle workers.
They are dedicated, hardworking human
beings who pit their will against the forces
of nature —and usually win!

The real record of their accomplishment
is not the tons of snow removed or the
miles of pavement kept clear or number of
streets plowed. The achievement of open
highways that allow business, industry
and government to function and people to
travel safely and without undue delay is the
testament of good snowfighting.

According to a Marquette University
study, road salting and plowing can reduce
crash frequency by 88%

Snowfighter’s Handbook

A one-day major snowstorm can cost
a state $300-700 million in both direct and
indirect costs.

Suggested Program Quitline

For Fall Training Sessions

|. The Importance of Coordination

+ Know Your Plowing and Spreading Routes
+ Effective Radio Communication

+ The Storm Warning System

+ Working with Police, other Public Agencies
and the Media

II. Equipment—ts Operation and
Maintenance
+ Plows

+ Spreaders, Sprayers and Their Controls
+ Loaders
+ Emergency Repair and Refueling Stations

+ The Importance of Preventive
Maintenance

lll. Application Procedures
+ How Salt Works

* How and when to Salt

+ Anti-Ilcing vs Deicing

+ Application Rates

+ Special Storm Conditions

+ Special Deicing Problems (Bridges,
Elevated Curves, Ramps, Intersections

+ When to Re-Apply Salt

IV.Review of Winter Maintenance Policy

+ Snow Emergency Routes

+ Parking Ordinances

+ Procedures for Helping Motorists

+ Importance of Personal Public Relations by
Meintenance  Personnel

V.On-thejob Safety

+ Safety Equipment

+ Safety Practices

VI. Discussion, Questions and Answers
To assure yourself that your department

is ready for winter, you might have

superintendents or foremen complete a

checKlist showing their progress in pre-winter

preparations.

Accident Rate Before and After Salt Spreading
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STORM RECORD

Storm No:

Div:

2. Location

Storm Started

Storm Ended

To:

Road Cleared
3. Description
Dry Snow

Temp

Wind

W\t Snow

| Mn:

Direction:

| velocity

Sleet

Depth of Snow

Visibility

Freezing Rain
4, Procedures

No of Apps

Drifts (ft

Time

5. Results

Good:

Excellent

Fair;

Good

Poor

To:

To:

Abrasives

Personnel

To:

O.T. Hrs.

Abresives

Tota.

Equir No.

Type

Hours

Material (TONS)

Salt

Total

Abrasives

Comments:

Completed by:

Name,
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Safe and Sustainable Snowfighting

Award Application

[, ;| he Salt Institute began promoting safe and sustainable snowfighting in 1972, when it began
J L its Sensible Salting Program. Decades later, Sl is still leading the way in advancing effective
in snowfighting to ensure winter safety; mobility;, and protection of the environment.

Partnering with leaders in winter maintenance, Sl has expanded its long-standing “Excellence in
Storage Anard’ to include safe and sustainable operations. In 2012, we presented the Salt Institute’s
“Safe and Sustainable Snowfighting Anard,” a program that recognizes agencies that demonstrate
best practices in salt storage and snowfighting.

Clear winter roads protect lives and commerce. Road salting and effective ploning can reduce
injury crashes by up to 88% And a one-day major snowstorm that shuts down roads can cost a state
between $300 and $700 million in direct and indirect costs. Snowfighting is often an underappreciated
vocation, but at the Salt Institute we recognize snowfighters as heroes who protect lives and enable
our winter econormy.

To apply for the “Safe and Sustainable Snowfighting Awerd” the facility manager should complete
the application form and checklist (found as an insert to this handbook, on saltinstitute.org, or on
safewinterroads.org), have itsigned by animmediate supervisor and returned with all supporting
documentation to the Salt Institute by May 1. Please answer al questions.

Applications will be judged by our evaluation committee and in some cases a Salt Institute
representative will make an on-site facility visit.

Anard recipients will receive a “Safe and Sustainable Snowfighting Anerd” certificate and will be
recognized in a Salt Institute press release.

Snowfighter’s Handbook

23
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Publications Available
from the

Salt Institute

Refer to saltinstitute.org for further details and other literature

Salt Storage Handbook

A guide for environmentally sensitive handling and storing deicing salt.

ABOUT THE SALT INSTITUTE: The Salt Institute is a North American based non-profit trade association
dedicated to advancing the many benefits of salt, particularly to ensure winter roadway safety; quality water
and healthy nutrition. See saltinstitute.org or call 703-549-4648.

Disclaimer: The information contained in this publication is intended as general information only. It does not constitute business advice or attempt to establish industry
best practices or guidelines, nor should it be relied upon as a substitute for the advice of professionals and experts that readers should consult with directly. The Salt Institute
and its officers, personnel, agents, CEO Council and members disclaim any and all liability for any harm, injury or damages whatsoever (including, without limitation,
direct, indirect, consequential, incidental, or punitive) arising out of the use of, or inability to use, any of the information in this publication or the materials, information, or
procedures or referenced therein. Readers should use their own independent judgment, with the assistance of professionals and experts when appropriate, to determine the
practices and procedures that they decide to follow in their ordinary course of business.

B A Practical Guide for Snow and Ice Control
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700 North FairfaXiStreet, Suite 600
Alexandria, Virginia 22314-2040

Telephone: (703) 549-4648
Fax: (703) 548-2194
Website: http:/Amwwy.saltinstitute.org
Email: info@salfinstitute org
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The N.H. Groundwater Protection Act: RSA 485-C
An Overview

Sixty percent of New Hampshire’s residents are dependent on groundwater for their drinking
water supplies. New Hampshire’s Groundwater Protection Act, passed in 1991, authorizes DES
to regulate large groundwater withdrawals and commercial discharges of wastewater, establishes
best management practices that must be employed by activities that are considered potential
contamination sources, creates four classes of groundwater (Table 1), establishes groundwater
quality standards, and enables local entities, such as water suppliers and town boards, to play a
role in actively managing activities having the potential to contaminate valuable groundwater.

Preventing Contamination of Groundwater

Potential contamination sources (PCSs) are activities that use significant quantities of substances
that have the potential to contaminate groundwater and/or affect human health. DES has
established best management practices (BMPs), codified in Env-Wq 401, involving the use,
transfer or storage of regulated substances in containers having a capacity of five or more
gallons. The BMPs must be employed by all PCSs in the state.

The act establishes four classes of groundwater: GAA, GAL, GA2 and GB.

Table 1. CLASSES OF GROUNDWATER

Local
Class Inspection Description/Comments
Of PCSs
e Most protected class
GAA Yes ¢ Includes groundwater flowing to public water supply wells (wellhead protection
areas).
e Prohibits six high risk land uses
GA1L Yes ¢ Local entities identify valuable groundwater resources they want to protect via
management of potential contamination sources.
GA2 No ¢ Includes high-yield stratified drift aquifers mapped by the USGS that are
potentially valuable sources of drinking water.
GB No ¢ Includes all groundwater not in a higher classification. As in all classes,
groundwater must meet drinking water quality standards.

Under the act, all areas were initially classified as GA2 or GB. Wellhead protection areas and
other valuable groundwater may be reclassified to Classes GAA or GAL, with both DES and the
local entity (typically the municipality or water supplier) taking on specific responsibilities to
prevent groundwater contamination in the reclassified areas. (See Table 1.) For guidance



concerning how to reclassify important groundwater resources, download DES’s Guide to
Groundwater Reclassification at
http://des.nh.gov/organization/commissioner/pip/publications/wd/documents/wd-11-24.pdf or
contact the groundwater reclassification program manager at (603) 271-0688.

DES’s fact sheet WD-DWGB-22-2 Local Reclassification of Groundwater to Implement
Protection Programs: A Six Step Process, provides a summary of the process and is available
online at http://des.nh.gov/organization/commissioner/pip/factsheets/dwgb/index.htm .

The DES Groundwater Discharge Permitting and Registration Program regulates commercial
discharges to groundwater to minimize improper disposal of waste and wastewater containing
solvents, petroleum products and other industrial and commercial wastes. All discharges of non-
domestic wastewater to the ground must be registered with, and in some cases permitted by, the
DES Water Division. In all cases state rules prohibit any discharge of non-domestic wastewater
containing regulated contaminants above ambient groundwater quality standards established
under the act. For more information visit the program’s webpage at
http://des.nh.gov/organization/divisions/water/dwgb/dwspp/gw_discharge/index.htm.

Preventing Unacceptable Impacts from Groundwater Withdrawals

To address concerns about the impacts of groundwater withdrawals, the act, along with the N.H.
Safe Drinking Water Act, was amended in 1998 to give DES the authority to regulate
groundwater withdrawals in excess of 57,600 gallons over a 24-hour period. The act ensures that
no adverse impacts to water users or groundwater-dependent natural resources will occur.
Adverse impacts as defined under the act include reducing the withdrawal capacity of private and
public water supply wells, reducing river flows below acceptable levels established pursuant to
the Rivers Management and Protection Act, or altering the flow or movement of any existing
groundwater contamination. For more information concerning large groundwater withdrawals,
see WD-DWGB-22-15, Large Groundwater Withdrawal Permitting Process for Major Projects at
http://des.nh.gov/organization/commissioner/pip/factsheets/dwgb/index.htm .

The New Hampshire Groundwater Protection Act is available online at
www.gencourt.state.nh.us/rsa/html/indexes/485-C.html or you may contact the DES Source
Water Protection Program, (603) 271-0688.

Note: This fact sheet is accurate as of December 2011. Statutory or regulatory changes or the availability of
additional information after this date may render this information inaccurate or incomplete.
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Wastewater Discharges from Vehicle Washing

Water used in washing cars, trucks, and other vehicles may contain a wide range of contaminants. These
contaminants can include oil, fuels and other hydrocarbons, metals, detergents, road salt and grit.
Discharged into surface waters, these contaminants can degrade water quality and harm aquatic life.
Discharged into groundwater, they can make water unfit for drinking. To avoid these problems and the
legal consequences that may result, the following guidelines apply to facilities where vehicles are washed
on a regular basis and the wash water is collected by a conveyance such as a drain, catch basin, ditch or
swale and infiltrated to the ground or groundwater*. Owners of facilities that conduct washing activities
have four options for their wastewater discharges:

Operate a closed system with wastewater recycling (no discharge of wastewater).

Discharge to a municipal sanitary sewer.

Obtain a groundwater discharge permit.

Obtain registration to wash fewer than 30 vehicles per week and discharge to the ground surface
only.

bR

1. Closed System with No Discharge

This does not require a permit. However, it may require a “Holding Tank Registration” if the treatment
system has a grit and oil tank that is pumped out. The water and sludge that are pumped from the tank must
be collected and disposed of at an approved disposal facility, i.e., a wastewater treatment plant or
hazardous waste disposal facility, depending on the nature of the material.

2. Discharge to Municipal Sanitary Sewer

Connections to your municipal sanitary sewer are controlled by the local sewer authority. Contact the local
authority regarding restrictions. Some local sewer authorities do not allow connection of floor drains, while
others allow connection only with adequate pretreatment, e.g., an oil/grit separator, or other controls. If you
connect an existing floor drain to a municipal sanitary sewer, you still need to notify NHDES.

* These restrictions do not apply to occasional vehicle washing, such as at residences or occasional events such as
fundraising car washes. For more information on community car washes and water quality see fact sheet WD-WMB-
14 “Community Car Washes and Water Quality” at
http://des.nh.gov/organization/commissioner/pip/factsheets/wmb/documents/wmb-14.pdf
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4. Wash Fewer than 30 Vehicles per Week

If you wash fewer than 30 vehicles per week, you may be able to discharge indirectly to groundwater without
obtaining a groundwater discharge permit. However, you need to follow Env-Wq 401 Best Management
Practices for Groundwater Protection to avoid contamination of your wash water with regulated substances.
You also need to register your discharge and floor drain, if any. To avoid having to obtain a groundwater
discharge permit, you must meet all of the following conditions:

a. Best Management Practices for Groundwater Protection are followed.
b. The floor drain is not in an area where regulated contaminants are used or stored.
c. The wastewater:
e Is not from power washing, steam cleaning, engine cleaning or undercarriage
cleaning.
o Does not contain soaps or other products that contain regulated
contaminants.
o Does not result in a surface water discharge.
o Discharges to the ground surface.
o Contains only approved detergents.
¢ Leads to an oil-water separator or other pretreatment method prior to
infiltration.
o s registered with DES in accordance with Env-Wq 40 2 .33 .

Owners of facilities with these discharges are responsible for ensuring that regulated contaminants are not
discharged and that groundwater is suitable for drinking without treatment.

Surface Water Discharges

In order to adequately protect the quality of surface water in New Hampshire, direct discharges of wastewater
derived from car washing into surface water is prohibited. For more information about permitting of
discharges to surface water, contact the DES Wastewater Engineering Bureau at (603) 271-3908.

For Additional Information

For more information about groundwater discharges, holding tank registration, floor drain registrations, and
rules, please visit the DES Drinking Water Source Protection webpage at

htt p :/ / des .nh.gov/ organizat ion/ divis ions / wat er/ dwgb / dws p p / index .ht m, or call (603) 271-2858.

For additional information, please contact the Drinking Water and Groundwater Bureau at (603) 271-2513 or
dwgb info@des .nh.gov, or visit htt p :/ / des .nh.gov/ organizat ion/ divis ions / wat er/ dwgb / index
.ht m. All of the bureau’s fact sheets are on-line at

ht t p :/ / des .nh.gov/ organizat ion/ commis s ioner/ p ip / fact s heet s / dwgb / index .ht m.

Note: This fact sheet is accurate as of June 2010. Statutory or regulatory changes or the availability of additional
information after this date may render this information inaccurate or incomplete.
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TITLE L: WATER MANAGEMENT AND PROTECTION

485-C:5 Classes of Groundwater:

I.  All groundwater shall be classified for the purpose of prescribing protections and management
practices. These classifications do not necessarily reflect existing water quality. For purposes of
classification, all groundwater shall be assigned to one of 4 classes as follows:

a. Class GAA groundwater shall be the most protected class. Groundwater in this class is
within the wellhead protection area for wells which presently are used or well sites
which have been identified for future use as drinking water supply for public water
systems. An inventory of potential contamination sources in the wellhead protection
area shall be conducted, and a management program shall be implemented as provided
under RSA 485-C:8.

b. Class GA1 shall be assigned to groundwater in a defined zone of high value for present
or future drinking water supply. An inventory of potential contamination sources in the
contributing area of this class shall be conducted, and a management program shall be
implemented as provided under RSA 485-C:8.

c. Class GA2 shall be assigned to groundwater within aquifers identified as highly
productive for potential use as a public water supply by the U.S. Geological Survey
regional groundwater studies, or other regional studies. Zones of stratified drift with a
saturated thickness greater than 20 feet, and a transmissivity greater than 1,000 feet
squared per day shall be designated as class GA2. Zones of bedrock with average well
yields greater than 50 gallons per minute shall also be designated as class GA2.

d. Class GB shall be assigned to all groundwater not assigned to a higher class.

Il. The land area vertically above shall be assigned to the highest class of groundwater beneath it,
for purposes of managing potential contamination sources.

485-C:12 Prohibited Uses: Within any wellhead protection area classified as GAA, the following new

uses are prohibited:

. The siting or operation of a hazardous waste disposal facility as defined under RSA 147-A.
L. The siting or operation of a solid waste landfill.

. The outdoor storage of road salt or other deicing chemicals in bulk.

Iv. The siting or operation of a junk or salvage yard.

V. The siting or operation of a snow dump.

VI. The siting or operation of a wastewater or septage lagoon.

Source. 1991, 344:1, eff. June 28, 1991.

Source:

New Hampshire Statutes CHAPTER 485-C: GROUNDWATER PROTECTION ACT
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Groundwater Rights and the Groundwater Protection Act

Several questions often arise when groundwater withdrawals are considered, among them “Who owns
groundwater?” and “Which laws govern groundwater withdrawals?” Groundwater is a shared resource in
New Hampshire. Therefore the question of “who owns groundwater” may better or more practically be
restated as who has the right to use water and how much? New Hampshire’s water rights system is based on
common law (law that is based on historic court decisions opposed to written codified law). New
Hampshire’s common law with respect to water use is governed by the doctrine of reasonable use.
“Reasonable use” is generally taken to mean that one property owner’s water use may not unreasonably
interfere with the water use of another property owner, regardless of which use was established first.
“Reasonable use” is a mixed question of fact and law, and the standard may change over time — so what was
once reasonable may over time become unreasonable.

Because the movement of groundwater does not respect municipal boundaries, it makes sense that the state is
the entity that can regulate or restrict groundwater use. New Hampshire’s Groundwater Protection Act (RSA
485-C) is intended to ensure that new “large” groundwater withdrawals (those that exceed 57,600 gallons over
any 24-hour period) do not adversely impact the quality or quantity of groundwater or water resources such as
neighboring wells, wetlands, streams, rivers and lakes. Since August 1998, any proposed “large” groundwater
withdrawal must undergo a comprehensive permitting process to demonstrate that other water users or water
resources (lakes, rivers and wetlands) would not be adversely impacted. The permitting process includes public
notification, two public hearings, extensive field testing and assessment of data, and development of an
environmental monitoring, reporting, and mitigation plan.

It is important to note that RSA 485-C does not replace common law with respect to water rights; rather,
common law coexists with the statute. This means that landowners developing a groundwater withdrawal of
any amount have a right to reasonable use of the water under common law, that large new groundwater
withdrawals are regulated under RSA 485-C, and that civil cases may be brought to the courts to resolve
conflicts when the water rights of another land owner are unreasonably impacted by any withdrawal.

More information about the DES Large Groundwater Withdrawal Permitting Program may be found at
htt p :/ / des .nh.gov/ organizat ion/ divis ions / wat er/ dwgb / dws p p / Ig_ wit hdrawals / index .ht m.

For Additional Information

Please contact the Drinking Water and Groundwater Bureau at (603) 271-2513 or dwgb info@des .nh.gov
or visit our website at ht t p :/ / des .nh.gov/ organizat ion/ divis ions / wat er/ dwgb / index .ht m. All of
the bureau’s fact sheets are on-line at ht t p :// des .nh.gov/ organizat ion/ commis s ioner/ p ip / fact s
heet s / dwgb / index .ht m. All drinking water and related rules can be accessed at

ht t p :/ / des .nh.gov/ organizat ion/ commis s ioner/ legal/ rules / index .ht m# drinking.

Note: This fact sheet is accurate as of June 2010. Statutory or regulatory changes, or the availability of additional information after this
date may render this information inaccurate or incomplete.
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Best Management Practices (BMPs) for Groundwater Protection

Sixty percent of New Hampshire residents rely primarily on groundwater for their drinking
water. Recognizing the importance of protecting the natural quality of groundwater, the
legislature passed the Groundwater Protection Act (RSA 485-C) in 1991. This legislation
recognized that a wide variety of activities involve the use of materials that can, if not properly
handled, contaminate groundwater. There have been numerous instances of groundwater
contamination in New Hampshire from leaking storage facilities, improper waste disposal,
accidental spills, and even from normal use of these materials. Potentially contaminating
substances can be more safely managed if certain basic guidelines are followed. The
Groundwater Protection Act directed the N.H. Department of Environmental Services to adopt
rules specifying best management practices (BMPs) for the Potential Contamination Sources
(PCSs) listed below.

DES developed and adopted N.H. Code of Administrative Rules Part Env-Wq 401 Best
Management Practices for Groundwater Protection, (formerly Env-Ws 421) which apply to all
potential contamination sources in the state. The BMPs within the rules are essentially common-
sense operating practices that are simple and economical to implement. The purpose of the
BMPs is to help prevent a release of regulated substances. Regulated substances include oil, as
defined under RSA 146-A, 11, regulated contaminants established pursuant to RSA 485-C:6, and
hazardous substances listed under federal regulations at 40 CFR 302. Cleaning up the release of
a regulated substance can be very expensive. Following the BMP rules reduces environmental
liability and minimizes potential cleanup costs.

Potential Contamination Sources (PCSs)"
= Vehicle service and repair shops - Use of agricultural chemicals®
= General service and repair shops = Salt storage and use
* Metalworking shops * Snow dumps
« Manufacturing facilities = Stormwater infiltration ponds or leaching catch
« Underground and above-ground storage tanks basins
= Waste and scrap processing and storage = Cleaning services
= Transportation corridors = Food processing plants
« Septic systems (at commercial and industrial » Fueling and maintenance of earth moving
facilities) equipment
= Laboratories and certain professional offices = Concrete, asphalt, and tar manufacture
(medical, dental, veterinary » Cemeteries
= Hazardous waste facilities
"As identified in New Hampshire’s Groundwater Protection Act (RSA 485-C)
“Subject to BMPs developed and administered by NH Dept. of Food, Agriculture, and Markets
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Summary of BMP for Groundwater Protection Rules
Storage

= Store regulated substances on an impervious surface.

= Secure storage areas against unauthorized entry.

= Label regulated containers clearly and visibly.

» Inspect storage areas weekly.

- Cover regulated containers® in outside storage areas.

= Keep regulated containers that are stored outside more than 50 feet from surface water
and storm drains, 75 feet from private wells, and up to 400 feet from public wells.

= Secondary containment is required for regulated containers stored outside, except for on-
premise use heating fuel tanks, or aboveground or underground storage tanks otherwise
regulated.

Handling

= Keep regulated containers closed and sealed.

» Place drip pans under spigots, valves, and pumps.

= Have spill control and containment equipment readily available in all work areas.

= Use funnels and drip pans when transferring regulated substances; perform transfers over
impervious surface.

Release Response Information

= Post information on what to do in the event of a spill.
Floor Drains and Work Sinks

= Cannot discharge into or onto the ground.
'Regulated container means any device in which a regulated substance is stored, transported,
treated, disposed of, or otherwise handled, with a capacity of five gallons or more. The term does
not include fuel tanks attached to and supplying fuel to a motor vehicle.
For more information on best management practices for groundwater protection visit the DES
Drinking Water Source Protection webpage at

http://des.nh.gov/organization/divisions/water/dwgb/dwspp/index.htm, or contact the NH
Department of Environmental Services at (603) 271-2947 or (603) 271-0688.

Disclaimer: Statutory information contained in this fact sheet is current as of February 2, 2007. Statutory or regulatory changes that may occur
after February 2, 2007, may cause part or all of the information to be invalid. If there are any questions concerning the status of the information,
please contact DES at (603) 271-3644.
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Snow Disposal Guidelines
Introduction

Each winter, the Department of Environmental Services receives numerous complaints related to snow
disposal into and/or near surface water. There are several different concerns regarding disposal of snow
cleared from streets and parking lots ranging from aesthetic concerns, such as minimizing the visibility of
debris and huge snow piles, to environmental concerns, such as protection of groundwater quality,
drinking water supplies, surface water quality and aquatic life.

The environmental impacts of disposed snow result from high levels of salt,
sand, debris and trash, along with contaminants from automobiles including
oil and exhaust. The debris and contaminants that inevitably end up in
plowed snow make it illegal to dump snow directly into water bodies. RSA
485-A:13,1(a) prohibits discharging wastes to surface waters without a
permit. In addition to water quality impacts, snow disposed in open water can
cause dangerous ice jams.

Groundwater is sensitive to snow dumping due to the high levels of chloride
and automotive waste in plowed snow. RSA 485-C:12 prohibits the siting or
operation of snow dumps within classified wellhead protection areas.

Refer to the following guidelines for siting legal snow dumps and protecting
New Hampshire’s water.

Manchester NH sign prohibiting

. . . snow dumping. Photo: Robert
Recommended Guidelines for Snow Disposal Robinson, City of Manchester

These guidelines will assist in identifying snow disposal sites that minimize impact to the environment.
Please note that snow dumps are kept out of water bodies due to waste materials, such as litter and debris.
Waste does not belong on the land surface either; after the snow melts, all waste must be collected and
disposed of properly.

= Disposed snow should be stored near flowing surface waters, but at least 25 feet from the high
water mark of the surface water and/or top of stream bank. If a site cannot be found near a
flowing surface water, then upland sites further from surface waters are acceptable, provided they
do not impact water supply sources as described below.

= Adsilt fence or equivalent barrier should be securely placed between the snow storage area and the
high water mark and/or the top of stream bank with care taken not to exceed the barrier with over-
piling. This area should also be accessible for post-melt cleanup. Note: silt fence must be installed
prior to the ground freezing.
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Storage and Management of Deicing Materials

Storage and management of deicing material can be a source of contamination of surface water
and groundwater, causing a violation of state water quality standards. These salt-based products
dissolve in precipitation and either infiltrate though the ground surface to groundwater, or run off
into surface water. Salt that infiltrates the subsurface at significant concentrations can also react
with the soils and release metals into groundwater and surface water at concentrations that
exceed water quality standards.

The term “deicing material” used here refers to deicing salts, and may include any of the
following in either solid or liquid form: sodium chloride (often called rock salt), potassium
chloride, calcium chloride, magnesium chloride, and other mixtures that contain salts (chlorides)
including mixtures with abrasives, such as sand, cinder, slag, etc.

Need for Proper Management

Due to their high potential for causing groundwater and surface water pollution, salt storage
facilities should not be placed in environmentally sensitive areas. The best strategy to prevent
pollution from deicing materials and the associated liability is to use and store these materials
responsibly. Facilities should develop good housekeeping practices to minimize loss and waste
during the delivery, storage, loading and management of deicing materials.

Existing and new facilities that operate without impermeable surfaces and infiltrate brine to the
ground or groundwater need to register with DES under Env-Wq 402 Groundwater Discharge
Permit and Registration Rules. This is a free registration and is a method of tracking potential
contaminant sources. If there are sensitive receptors nearby, some sites may be required to
monitor drinking water wells and/or the groundwater. The registration form can be found at:
http://des.nh.gov/organization/divisions/water/dwgb/dwspp/bmps/documents/floor_drain_form.p
df.

Best management practices (BMPs) for locating a new deicing materials storage facility should
include the following:

- The facility should be located in an area that is not environmentally sensitive. Avoid
areas where there are wells, reservoirs, or within the footprint of stratified-drift aquifers.

- The facility should be located on a flat site away from surface water and wetlands.

- Site drainage should be designed to direct clean stormwater away from the operations
and storage areas in order to keep the stockpiles as dry as possible.


http://des.nh.gov/organization/divisions/water/dwgb/dwspp/bmps/documents/floor_drain_form.pdf
http://des.nh.gov/organization/divisions/water/dwgb/dwspp/bmps/documents/floor_drain_form.pdf

Drainage that is contaminated with salt should be directed to a sewage treatment plant
(subject to municipal approval), collected for use in pre-wetting activities or sent for
proper disposal.

Structures and Work Areas

Ideally deicing material storage facilities should be completely enclosed, with storage and
working areas on impervious surfaces such as asphalt or coated concrete. There should be
stormwater drainage controls to prevent runoff water and snow melt from contacting or running
through loading and material storage areas. Overhead cover to protect material from exposure to
snow and rain should be installed to minimize runoff and inventory loss. A fixed roof is
preferred over a tarp, because it is very difficult to keep storage piles completely covered with
tarps during winter months and storm events.

Buildings should have concrete foundations and can be designed using dome, barn, or fabric
style structures. For more information on constructing salt storage units, calculating how much
space is needed for storage, and salting practices, see the Salt Institute’s publications at
www.saltinstitute.org/. The Salt Storage Handbook contains tables that indicate how much space

is required to cover different height piles, and provides surface areas of exposed salt piles, to
help in calculating number and size of tarps for temporarily covering salt piles.

The following BMPs should be considered when storing and managing deicing materials.

Storage Structures

= All salt and sand/salt mixtures should be stored on pads of impermeable asphalt or
concrete. Storage and loading areas should have an impermeable floor constructed of
asphalt, concrete or other suitable material that extends around the buildings and work
area exterior. The area should be sloped away to prevent stormwater from entering the
loading areas or structure.

= Concrete pads and walls should be treated to prevent concrete deterioration (spalling).

= Structure hardware should be galvanized and concrete block buildings should be
waterproofed inside.

= If using a three-sided building, the exposed salt at the open end should be covered.

= Stormwater and snowmelt runoff should be properly controlled. Building floors and
storage pads should be sloped to prevent ponding and allow any water to drain away
from the storage piles.

On-Site Management: Delivery/Handling/Loading

« All sand and sand/salt mixtures temporarily out in the open should be covered to prevent
salt from being washed or blown from the pile.

« If a permanent under-roof work area is not possible, then storage and handling activities
should be conducted on impermeable (bituminous) pads. Any deicing materials left
outdoors should be completely covered with waterproof tarpaulins.

= All surplus materials must be removed from the site when winter activity is finished.

» Working areas should be bermed and sloped to allow snow melt and stormwater to drain
away from the area. In some cases, it may be necessary to channel water to a collection
point, such as a sump, holding tank, or lined basin for collection.

« Storage and distribution should only be conducted during the fall/winter season.
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= Spreaders should not be overloaded such that material spills off the vehicle. A plan for
loading operations to prevent overfilling vehicles and eliminating material spillage during
transportation should be developed and implemented.

» Salt spilled at the storage yard and loading areas should be collected and returned to the
storage pile.

= Annual inspection and repairs should be carried out prior to the start of each season.
Ongoing inspection of storage structures, work areas, and deicing liquid storage tanks
should be carried out during the season.

= Solid bagged materials should be stored securely, indoors if possible.

= Spreaders should only be washed at a location where the wash water is properly
managed. (See DES fact sheet WD-DWGB-22-10 Management of Vehicle Wash Water.)

= Liquid storage tanks should be designed such that a plumbing failure will not result in
release of the contents. Backflow prevention may be necessary on some plumbing
applications.

= Liquid storage tanks should be protected from impact from vehicles moving about the
yard and be located such that spilled material can be contained and retrieved in the event
of a tank or piping failure. Secondary containment should be provided around large liquid
storage tanks.

Brine Storage and Management

In recent years brine has been used on roads prior to storms as an effective ice preventative,
reducing the amount of deicing materials needed during a storm event. The water that runs off
storage and loading areas can be collected into watertight tanks or lined basin(s) and re-used in
pre-storm wetting of roads. Any brine storage should be designed with inert materials that are
compatible with salt.

Brine stored using holding tanks must be managed so that there are no releases to drains,
groundwater or surface waters. If there is a floor drain in a building where brine is stored, it must
be connected to a municipal sewer system (with the approval of the local authority), routed to a
registered holding tank or permanently sealed. (see fact sheet WD-DWGB-22-8 Holding Tanks
for Floor Drains)

Storage ponds or collection basins used for brine storage must be lined and must not receive
runoff from areas other than the storage and operations areas. The basin itself must be
impermeable to prevent infiltration of the collected water into the ground. The basin may need a
roof or cover to reduce the accumulation of snow and rain water. The collection of this runoff
water would only be necessary during the winter maintenance months (November through
March). During the remaining seven months of the year, the non-brine stormwater can be
redirected from the brine storage to a natural discharge point.

The preferred management option for any brine collected is for use as a pre-wetting agent for
roads prior to winter storms. The release of this collected water to the ground, groundwater, or a
stormwater system during operation or at season’s end is not permissible and as a consequence,
this type of runoff management may require disposal of the brine by one of the following
methods: (1) discharge directly to a publicly owned treatment works (POTW) with local
approval; (2) pumping and transporting the salt water to a POTW system by tank truck; (3)
evaporation; or (4) treatment to remove salt and on-site discharge under a Nondomestic
Wastewater Registration.



For Additional Information

For more information, please contact the Drinking Water and Groundwater Bureau at (603) 271-
2513 or dwgbinfo@des.nh.gov , or visit our website at
http://des.nh.gov/organization/divisions/water/dwgb/index.htm. All of the bureau’s fact sheets
are online at http://des.nh.gov/organization/commissioner/pip/factsheets/dwgb/index.htm.

References:
Salt Institute (www.saltinstitute.org)
Michigan Department of Environmental Quality (www.michigan.gov/deq/)
Salt and Brine Storage Guidance
Guide to Salt Storage Requirements for Small Commercial Snow Removal Services
Environnent Canada (http://www.ec.gc.ca/nopp/roadsalt/en/index.cfm)
Best Management Practices for Salt Use on Private Roads, Parking Lots & Sidewalks

SIMA (Snow & Ice Management Assoc.) www.sima.org
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NH Road Salt Application Rates for Deicing Parking Lots

(Pounds per 1000 sq.ft.)
Application Rate (lbs/per 1000 sq.ft.
Pavement pp et (Ibs/p a.ft)
Temp. (°F) Weather Maintenance Salt Prewet/ Salt Prewet/
and Trend Condition Actions Pretreated with | Pretreated with Dry salt Winter sand
(1) salt brine other blends
Snow . PIow,.treat 45 4 45 Not
530 intersections only recommended
Not
Frz. Rai Apply chemical 5.75 5.25 6.5
rz. Rain pply chemica recommended
PI | N
Snow ow and apply 5.75 5.25 6.5 ot
30 4 chemical recommended
Not
Frz. Rai Apply chemical 6.5 5.75 7
rz. Rain pply chemica recommended
PI d [ Not
Snow oW anc apply 5.75 5.25 6.5 ©
chemical recommended
25-30 b Not
Frz. Rain Apply chemical 6.5 5.75 7
z.Ral PPl ! recommended
Plow and apply Not
S 5.75 5.25 6.5
25-30 ¢ now chemical recommended
Frz. Rain Apply chemical 7 6.5 8.25 10.5
Snow or frz. Plow and Apply .
20-25 1 ) ) 7 6.5 8.25 10.5 for frz. Rain
Rain chemical
Plow and apply Not
S 5.75 7.5 9.5
20-25 ¢ now chemical recommended
Frz. Rain Apply chemical 7 7.5 10 10.5
Plow and apply Not
7. 7. .
15-20 Snow chemical > > 95 recommended
Frz. Rain Apply chemical 8.75 7.5 10 10.5
S Frz. PI d [
15-204 | >MOWeorrtr oW anc apply 8.25 7.5 10 10.5 for frz. Rain
Rain chemical
Plow, treat with
’ Not Not 13 and spot-
O0to 15 M Snow blends, sand ° 10 ° anc spo
recommended recommended | treat as needed
hazardous areas
Plow, treat with
Not Not 13 and spot-
<0 Snhow blends, sand 23
recommended recommended | treat as needed
hazardous areas

Table 19. Application Rates for Deicing

These rates are based on road application guidelines (Mn Snow & Ice Control Field Handbook,
Manual 2005-1). Develop your own application rates by adjusting your current rates incrementally downward
toward these guidelines. Where temperature categories overlap, select the rate most applicable to your situation.




NH Road Salt Application Rates for Deicing Roads

(Pounds per Lane Mile)
Application Rate (lbs/per lane mile
Pavement pp et (Ibs/p ile)
Temp. (°F) Weather Maintenance Salt Prewet/ Salt Prewet/
and Trend Condition Actions Pretreated with | Pretreated with Dry salt Winter sand
(1) salt brine other blends
Snow _ Plow, treat 150 125 150 Not
530 intersections only recommended
Not
Frz. Rai Apply chemical 175 150 200
rz. Rain pply chemica recommended
PI | N
Snow ow and apply 175 150 200 ot
30 4 chemical recommended
Not
Frz. Rai Apply chemical 200 175 225
rz. Rain pply chemica recommended
Snow Plow and apply 200 175 225 Not
chemical recommended
25-30 b Not
Frz. Rain Apply chemical 225 200 225-275
z-Ral PRl ! recommended
Plow and apply Not
S 250 200 275
25-30 ¢ now chemical recommended
Frz. Rain Apply chemical 275 250 275-300 450
frz. PI Appl
20-25 4 | Smoworfrz ow and Apply 275 275 275300 | 450 for frz. Rain
Rain chemical
Plow and apply Not
S 275 250 300-325
20-25 ¢ now chemical recommended
Frz. Rain Apply chemical 300 275 325-400 450
Plow and apply Not
27 2
15-20 M Snow chemical 300 > 325 recommended
Frz. Rain Apply chemical 300-375 275-350 325-400 450
S Frz. PI d [
15-204 | >MOWeorrte oW anc apply 325 300 350 450 for frz. Rain
Rain chemical
Plow, treat with
’ Not Not 600 and spot-
0to15 ™M Snow blends, sand 300-350 P
recommended recommended | treat as needed
hazardous areas
Plow, treat with
’ Not Not 600 and spot-
<0 Snhow blends, sand ° 350-500 ° and spo
recommended recommended | treat as needed
hazardous areas

Table 19. Application Rates for Deicing

These rates are based on road application guidelines (Mn Snow & Ice Control Field Handbook,
Manual 2005-1). Develop your own application rates by adjusting your current rates incrementally downward
toward these guidelines. Where temperature categories overlap, select the rate most applicable to your situation.
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Winter Maintenance Guidelines for Porous Asphalt
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Plow after every storm. Special plow blades may be used to prevent scarring but are
not necessary. Raised blade is not recommended

Up to ~75% net salt reductions for porous asphalt have been documented.
USE SALT REDUCTION NUMBERS WITH CAUTION!!!

Excess salt application maybe needed during challenging storm events. Salt
reductions typically occur between storm events with no black ice formation.

Salt reduction amounts are site specific and are affected by degree of shading and

Gener al hours of operation.
Maintenance Apply anti-icing treatments prior to storms. Anti-icing has the potential to provide

the benefit of increased traffic safety at the lowest cost and with less environmental
impact.
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Apply deicing treatments during, and after storms as necessary to control compact
snow and ice not removed by plowing.

5 5
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Sand application should be limited since its use will increase the need for vacuuming,.

-

Mixed precipitation and compact snow or ice is problematic for all paved surfaces,
but is particularly problematic for porous surfaces. This is corrected by application of
excess deicing chemicals.

Recommended posting of signs indicating difference of performance after sunrise and
sunset.

Apply standard amounts of deicing agents during storm events.

Amounts will be adjusted based on site specific requirements, hours of operation, and

Durlng Event degree of shading.
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Additional Deicing may be required during challenging storm events.

A

Deicing is NOT required for black ice development. Meltwater readily drains through
Between porous surfaces thereby preventing black ice.

TN

e

Storms Night time deicing may require additional maintenance activities.

Daytime deicing may be minimal once pavement is exposed to sunlight.

The UNH Stormwater Center: http:/ /www.unh.edu/erg/cstev/

Additional Pennsylvania Asphalt Pavement Association (PAPA) Porous Asphalt Pavements
Resources Guide: http:/ /www.pahotmix.org/PDF/porousl.pdf

National Asphalt Pavement Association (NAPA) Porous Asphalt Pavements for
Stormwater Management Revised 11/2008, Information Series 131

Jan 2011, UNHSC SC
STORMWATER CENTER
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Technology Transfer Center REEN
ShowPro

Green Snow Pro
Certification Course

A University of New Hampshire
Technology Transfer Center
Training Course

Presenter:
PatrickSantoso

e,
2 ",
UNIVERSITY of NEW HAMPSHIRE 1 -
Technology Transfer Center GREEN

Program Overview
Environmental & Infrastructure Concerns (20 Minutes)
Pre-Season Preparation, Site Inspection & Expectations (20 Minutes)
Calibration (45 Minutes)
Pre-Treatment: Before the Storm (35 Minutes)
During The Storm Activities (45 Minutes)
Record Keeping & Salt Accounting System (10 Minutes)
Exam Review (10 Minutes)

Exam (No Surprises!!) (30 Minutes)

L,

@ UNIVERSITY of NEW HAMPSHIRE

Technology Transfer Center

NH Certification

eTake Course
e Pass Exam
Submit Application
Track Usage by Storm (Weather, Date/Time, Application Rate)
Annually Submit your salt usage to DES
By July 1 Re apply for next winter’s certification

Every 2 years take at least 2 hours of refresher (salt symposium counts)




Technology Transfer Center

@ UNIVERSITY of NEW HAMPSHIRE

The Most Challenging Season!

Summer Road Maintenance

Winter Road Maintenance

Technology Transfer Center

@ UNIVERSITY of NEW HAMPSHIRE

Snow & Ice Management Cost ($) and Capacity Curve

@ UNIVERSITY of NEW HAMPSHIRE

Technology Transfer Center

Certification Program

Complete Course & Exam (requirement for certification)

Complete Annual Application (Due July 1 EVERY Year) & Complete 2 hours of
Continuing Education Every 2 Years

Annually Submit your total salt usage Tons & Towns
o E.G. 1000 Tons 60% in Manchester 40% in Bedford

Track your salt usage per storm
e Date/Time

e Weather

e TargetApplication Rate

What you Get: Liability Protection — You, Your Clients, & Property Owners
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@ UNIVERSITY of NEW HAMPSHIRE

e

February 2011: |-93

Technology Transfer Center

@ UNIVERSITY of NEW HAMPSHIRE

The corrosion and em ental costs pertinent to road salts amount up to at least $469 per ton on
average, and they are often ignored The

UNIVERSITY of NEW HAMPSHIRE
Technology Transfer Center

|

$1, 146, 387,929
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Chloride Damage of Concrete

UNIVERSITY of NEW HAMPSHIRE ¥
Technology Transfer Center REEN
i

SnowPra
Once Upon a Time - inside a troubled
aging reinforced concrete structure .....

Ingress of corrosive species

Help, | am porous !
Chlorides and carbon dioxide
are mmlng in...

OhNo !

There goes my beautiful
passive film ...

www.corrosion-club.com

Source: www.Corrosion-club.com
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Technology Transfer Center REEN

SnowPra

Corrosion: ~75,000 PSI  Ice Formation: ~50,000 PSI

Ingress of corrosive species
(into porous concrete)

Cracking and spalling of the
col

Source: www.Corrosion-club.com
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SnowPro

Corrosion Affects Smaller Items

UNIVERSITY of NEW HAMPSHIRE
Technology Transfer Center

i B

Installed At The Same Time
Corrosion Damage

Technology Transfer Center

@ UNIVERSITY of N2w HAMPSHIRE

Vegetation Death
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Root Systems

|
S |

Source:  www.daviddarling.info/encyclopedia/P/plant_root. hefal
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UNIVERSITY of NEW HAMPSHIRE i)
Technology Transfer Center REEN

SRIWRTal)
Osmotic Potential - Normal

Water NaCl solution
B

.
Outside Inside Root
Root System System

-
s,

UNIVERSITY of NEW HAMPSHIRE - 1
Technology Transfer Center GREEN

sHiwpra
Reduced or Reversed Osmotic Potential

NaCl solution NaCl solution
s - °
‘é' @ L\/-. . o
i ‘"
Outside o .. = .‘ e Inside Root
.
.

Root System 2 System
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UNIVERSITY of NEW HAMPSHIRE
Technology Transfer Center

Aquatic Species Death

UNIVERSITY of NEW HAMPSHIRE
Technology Transfer Center

Saltwater Fish Species

Source: _ www.extension.purdue.edu/extmedia/AS/AS-503.htiit

UNIVERSITY of NEW HAMPSHIRE
Technology Transfer Center

Saltwater Fish - Osmosis

Ocean Water

OutsideFish . *  InsideFish

Source Guyton R, Hall JE, Textbook of Medical Physiology, Saufiders
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Freshwater Fish Species
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UNIVERSITY of NEW HAMPSHIRE
Technology Transfer Center

Freshwater Fish

Outside Fish Inside Fish

Source Guyton R, Hall JE, Textbook of Medical Physiology, Sauiders

UNIVERSITY of NEW HAMPSHIRE
Technology Transfer Center
Dehydration = Fish Death
e *e / @
. g . ®
‘ ’.. o / e
. s * .
| ‘ )
-0 L “‘ — 1', ) : .
outsideFish ,  * . "7 =] e Inside Fish

Source Guyton R, Hall JE, Textbook of Medical Physiology, Sauiders
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Technology Transfer Center

Other Wildlife Impacts

e 12 reports of bird kills in US, Canada
and Germany from consuming salt
crystals (2.8 salt crystals will kill a
sparrow)

o Salty snow melt is cited as a major
cause of vehicle strikes involving:
e Moose

e Deer

-
3
@ UNIVERSITY of NEW HAMPSHIRE 1

Technology Transfer Center

o Chloride Contaminated water can
inhibit bacterial growth within soil
structure
e Bacteria within the soil are

responsiblefor:

e Cycling nutrients

e Decomposingorganicmatter

o Increasing soil aeration & water
holding capacity

e Bacterial Death (90 mg/I)

e Increased sedimentin

groundwater supplies

o Destabilization of soil structure,
resultingin erosion.

o

3
UNIVERSITY of NEW HAMPSHIRE 1 \
Technology Transfer Center REEN

sHigwpa
Salt Induced Turf Damage & Erosion

Soil hard as concrete! Resulting Erosion Prolilams)

e



http://www.newyorkwater.org/downloadedArticles/ENVIRONMENTANIMPACT.cfm

@ UNIVERSITY of NAW HAMPSHIRE

Technology Transfer Center

Human Impacts

e Human Health Impacts

e Chloride Well Contamination

e Individuals with High Blood
Pressure can be affected by as
little as 25 mg/| through
contaminated wells

Technology Transfer Center

@ UNIVERSITY of NEW HAMPSHIRE

Chloride Contamination in New

e 4 Contaminated Watersheds along
1-93
e Beaver Brook
Policy-Porcupine Brook
e DinsmoreBrook

e N.Tributary to Canobie Lake

e We’re in one RIGHT NOW!

@ UNIVERSITY of NEW HAMPSHIRE

Technology Transfer Center

Chloride Clean Up Options

e Best Options to date
o Distillation (boiling)
e Vacuum Distillation
® Reverse Osmosis

e Comparable System:
e Desalination of drinking water:
o Capital Cost: $300 Million
e Operating Cost: 30-40% More
than Drinking Water Production

e Merrimack River Flow Rate:
4.879 Billion Gallons Per Day

£

T

SnowPra
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@ UNIVERSITY of NEW HAMPSHIRE

Technology Transfer Center

Chloride Impacts Review

e Salt has hidden infrastructure costs

e Concrete & Steel Structures Big &
Small

e Salt Negatively Impacts Life:
e Plants
e Fish/AquaticLife
e HumansHealth

e Chloride Contamination Exists in
NH

e No Viable Clean Up Solution

Technology Transfer Center

@ UNIVERSITY of NEW HAMPSHIRE

Pre-Season

 Site Inspection

o |dentification of drainage, material storagelocations, obstacles, snowstorage
areas, equipment storage areas, unique site aspects:

* Discussionof Porous Pavement

* Negotiation of WM policy
e Plowingfrequency
e Frequencyof sidewalk treatments
e Storeresponsibilities: cart return, closing parking lot areas/entrances during storm

o Training & Trade Organizations

o Calibration (Discussion then Demo)

@ UNIVERSITY of NEW HAMPSHIRE

Technology Transfer Center

Site Inspection

o Identify Important Elements
e Drainage
e MaterialStorage
e Obstacles
Snow Storage Areas
EquipmentStorage (if required)
UniqueSite Aspects??
e PorousPavement?




@ UNIVERSITY of NEW HAMPSHIRE

Technology Transfer Center

Virtual Site Inspection

@ UNIVERSITY of NEW HAMPSHIRE

Technology Transfer Center

Snow Storage

Storm drain c-timection to
surface water

Source: Minnesota Winter Parking Lot & Sidewalk Maintenance Manual

Technology Transfer Center

@ UNIVERSITY of NEW HAMPSHIRE

Common Area Formulas

The area or square feet of a square or rectangle is
Length (L) X Width (W)

The area or square feet of a circle is Tr r?

the circle.

The area or square feet of a right triangle is A

Length (L) X Width (W) divided by 2

Source: Minnesota Winter Parking Lot & Sidewalk Maintenance Manual

- w
Or3.14 X (r X r) where r is half of the distance across @
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Elements of a WM Contract: Site Plan

123 Anystreet 123 Anystreet PILE SM° i

=
S}

Residence

lGheacis O,
(Gheaces G

Pire 0w

\mp Ihorwew snowpl -contractors.com S \ CLeht £ins WM Do wor Brock
) 1 ) http://www snowplowing-contractors.com

o Simple Residential Template o Fillit out!

Ty
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hitp://www.snowplowing-contractors.com/beneath_the_snow_html

=
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Porous Pavement in Winter Maintenance

o Porous Pavement allows water to

drain through

e Wintermaintenanceperformanceis
highly dependent on sun exposure &
traffic (reduced salt may be possible)

e Sandshould notbe used

e Shouldbe vacuumed 2-4 times
annually to prevent clogging

o Referto UNH stormwater Center fact
sheet in your packet
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Porous Pavements

o

Technology Transfer Center

@ UNIVERSITY of NEW HAMPSHIRE

Plow Route Site Inspection

o Drive your Plow Route Early
e NoteSteepinclines
o SharpCurves
e Areas which are shaded by Trees or
Buildings
e Broken or missing snow fences

rac,

> 5
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Technology: Ground Speed Controls
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Technology: Automatic Vehicle Locatién
(AVL)

e Tracks Your:
e Position

e Spreader

e Plow
e Can report to a database

e Can show results live to other plow
drivers

o Extremely useful in urban areas

@ UNIVERSITY of NEW HAMPSHIRE
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auntington AY

@ UNIVERSITY of NEW HAMPSHIRE
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Snow & Ice Policies

e Snow and Ice Policies are Critical

They:

e Establish Expectations

e Protect Yourself, Your Citizens &
Government

e Communicateprioritiesand
procedures to your citizens and
motorists
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Snow & Ice Policies: Priorities Roads

@ UNIVERSITY of NEW HAMPSHIRE

Orange: Multi-Lane Priority 1
Blue: Single Lane Priority 1

Red: School Buss Routes Priority 2
Black: Priority 3

Other Items to Include:
e Property Damage Policy

e PlowRoutes Inter-Governmental
Agreements

e

‘ ",
UNIVERSITY of NEW HAMPSHIRE 1 Y
Technology Transfer Center L]

SRl
Other good Pre-Season Activities |

o Attending Training
e SIMA
e T2

o Calibration of solid and liquid
application

e
- s,
@ UNIVERSITY of NEW HAMPSHIRE 4 Y
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Too Much Material?
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Calibration

o Measure & Mark Test Grid

o Drive over the test grid at a typical
application speed

e Sweep up material and weigh to
1000 Sq. Ft. ) determine application rate

e Settings to keep track of:
* Gate Height
o Auger/BeltSpeed
« Pony Motor RPMs

e,
e 3
UNIVERSITY of NEW HAMPSHIRE ¥
Technology Transfer Center
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Calibration — Lane Mile

* Measure & Mark Te{
e Drive over the test grid at a typical
application speed

e Sweep up material

) o THEN Multiply by 100 for rate
e Settings to keep trg

o GateHeight

e Auger/Belt Spe|
e Pony Motor RP

e Why52’-9.5"? Amileis 5280’

—>
12’
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Traditional Field Calibration

Set Gate Height & Auger/Pony
Motor speed

Discharge and Record Spread Width

Run spreader for 30 seconds &
capture salt to weigh.

Perform calculations!

Mark the gate height settings!

UNIVERSITY of NEW HAMPSHIRE
Technology Transfer Center

Spreader Example

Weight:

A D e 0

efmin) e s of Vsl Dicharged per 1000 square .0 =8 =+ A1
Socharge arte -

- e unt+muma | Smph | tomen | ssmen | 20omgh | 25mpn mon
Py tcon | tcew | wen | corm | een

s2aw

Wremeanea
w0

e
, s
UNIVERSITY of N2w HAMPSHIRE 4 "
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SHOWPTa

w A Discharge Rate (b/min. B

Gate
Opening

At | nz | fms | Ree@mnic [ smen | tomen | ismen | 20men

Spresd
Ry wnzensyy) | o | o | cza | =3

12% 6% ax 3%
528x12 (o+71+68)3 | 6967/ | 6967/ | 6967/ | 6957
6336 6967 6336 | 6336 | 6336 | 6336
=1393 | =697 | =464 | =348

528x114 tomaigsy3 | 12 g s o
60 g7 | 873360 | 8733/60 |87.33/60 |8733/60 |8733/60
=1747 | =870 | =s;2 | =437 | =35

e 067+ | axsosre | axsosre

067 S| moras | nsam [1392-368

un 20
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Calibration Discussion

e Remember to control:
e Gate Height
e Augurspeed
e Engine RPM

o

z N
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Pre-Season Review

e Contracts & policies make expectations clear and can protect you in the
event of a lawsuit

e Remember to have your attorney review or drafta contract for you

e Calibration saves material & money
e Know how much material you’re applying
e Keep calibration chartsin the truck
o Allowsyou to prescribe the correct application rate for the conditions

@ UNIVERSITY of NEW HAMPSHIRE
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Before The Storm Activities: Pre-Treatment

Anti-Icing why do it?
e Scienceof anti-icing
e Costsavings & improved results

Anti-Icing chemicals

Brine making & storage (Demonstration)
Application methods

Application rates

o Tips & getting started
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Winter Precipitation

e Winter precipitation is based on
the air temperature at different
elevations

o The shape and depth of the air
temperature zones

UNIVERSITY of NEW HAMPSHIRE
Technology Transfer Center

Winter Precipitation — Snow

Elevation

Surface

25°F 32°F
©@°c) o°c)

Atmospheric Temperature

UNIVERSITY of N2w HAMPSHIRE ] @@ﬁ,
Technology Transfer Center Lenrmn
ShowPTo

Winter Precipitation - Sleet

Elevation

Surface
25°F 32°F

@°c (0°c)

Atmospheric Temperature
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Winter Precipitation Freezing Rain

Freezing rain

- Elevation
)N
h o
* A

Surface
25°F 32°F
@°c) (0°c)
Atmospheric Temperature

UNIVERSITY of NEW HAMPSHIRE
Technology Transfer Center

hat happen
he blue boxes below to learn mo

AR w= DEWPOINT w= RELATIVE
TEMPERATURE, ™ TEMPERATURE) ™ HUMIDITY

@ UNIVERSITY of NEW HAMPSHIRE
Technology Transfer Center
Interpreting the Dew Point
e Lower Dew Point temperature will hold less moisture — therefor the snow

will be light and fluffy

e Higher Dew Point Temperature will hold more moisture and result in wet
heavy snow

e Black Ice: When dew Point temp = air temp — Relative Humidity =100%
which means precipitation or condensation will occur
o If pavement surfacetemperatureis ALSO below freezing — THIS CAUSES BLACK ICE
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e Higher temperatures means wetter
sticker snow
(et 22 > =
warmer asphalt + wet snow =
high adhesiveness

e Lower temperatures means drier
fluffier snow

cold asphalt + dry snow =
low adhesiveness

Image courtesy of SMA

Technology Transfer Center

@ UNIVERSITY of NEW HAMPSHIRE

Effect of Temperature

/\‘WMB  RAIN TO SNOW /

LIQUID RAT

Technology Transfer Center
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Snowplowing Conditions
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Effect of Moisture

Snowplowing co
Moisture Condition on surface
GLAZE

Moisture Condition on surface

POWDER

Image courtesy of SMA

UNIVERSITY of NEW HAMPSHIRE

Technology Transfer Center
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Temperature

Snowplowing conditions$

Moisture Condition on surface
GLAZE

Temperature instability: If the surface
temperature rises above freezing then
slush forms. if the air temperature falls
below freezing then ice forms.

Moisture Condition on surface
POWDER

Temperature instability: If the surface
temp rises above freezing, then wet
odi

tions: Moisture

Moisture Condition onsurface.

SLUSH

Instabilit

mperature instability

Moisture Condition on'surface.

SES A RS
Temperature instability: If the surface

rises above freezing then glaze o hard
pack forms

Image courtesy of SVA

UNIVERSITY of NEW HAMPSHIRE
Technology Transfer Center

9

Moisture Condition on surface

POWDER

Density: Light
Plow conditions: Easiest

I
Image courtesy of SMA

falls below freezing, then,
ice forms. f the alr temperature rises
above freezing, then slush forms.

Density: Moderate ta heavy
Plow conditions: Difficult
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Snowplowing Conditions: Adhesiveness

Snowplowing condjffions: Adhesiveness

Moisture Condition on surface Moisture Condition onsurface.

Adhesiveness: Glaze o hard pack is
most likely to bond 1o the pavement.
Glaze forms as a thin layer after
scraping with a plow. Hard pack forms
from compacted dense layers caused by
vehicle traffic.

Moisture Condition on surface
POWDER

Adhesiveness: Powder s somewhat -
likely to bond especially with Adhesiveness: Wet snow is unlikely to
pedestrian and vehicle traffic. it i also bond. Ther is a higher probability of 3
possible to blow it away. cleanserape with a plow. =

Image courtesy of SMA

Ty
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Road Weather Information System

e Meteorological Sensors
e AirTemp

e Relative Humidity

e WindSpeed

e Precipitation (Type/Amount)
e Visibility

e BarometricPressure

e Pavement Sensors

e Surface Temperature

e Subsurface Temperature
o Presence of Ice/Water

s,
@ UNIVERSITY of NAW HAMPSHIRE i)
Technology Transfer Center REEN
SnowPTo)
Pre-Treatment: Ant
b
“A strategy in which a chemical is :
applied directly to a roadway
surface before a storm begins or
before any snow or ice has bonded
to the pavement.”

Proactive approach to winter
maintenance

Forms a “bond-breaker” between
the road surface and the snow/ice
layer (just like greasing a pan before
cooking)

e Jump starts the melting process

1G£.500.8 Pul Type 500 Gatien
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Anti-icing

Reduces the amount of time required to

clearpavement

Up to 75% material reduction

Up to 90% cost savings

Improved results because snow/ice

bond never forms with the pavement

Source: hitp://wwwicenator.com/liquid-deicer.htm T2

r

3

UNIVERSITY of NEW HAMPSHIRE "
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Why Not Pretreat? A Parallel Example:

“Stick” Frying
Pan

Cook Without
Butter or Oil Effect:

Cleaning Time?

Would You Ever Do This? Soap & Water?

e
P e
@ UNIVERSITY of NEW HAMPSHIRE 1 1
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Effect of Anti-Icing

Liquids Solids Totally
Salts/Abrasives

Environmental Useful Life of Total
Impact infrastructure Operational
Cost
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Chemical

Sodium
Chloride

(alt -DRY)

Magnesium
Chloride

Calcium
Chloride

Eutectic
Temp

Working
Temp

Application
Rate

Comment

+20°F | -6°F

4-23Ib/1000
sqft

$30-$40
Ton

Most
Common De-
Icer

Liquid .25-.55
gal/1000 sqft
Prewet 8-10
gals/ton

$.45-$.75/
Gal

Need
Periodic
Agitation

Anti-Ice .25-
.55 gal/1000
sqft

Pre-Wet 8-10
gal/ton

Flake=
$258.97/ton
Brine=
$.82 gal

Corrosive
Flake
hygroscopic

UNIVERSITY of NEW HAMPSHIRE

Technology Transfer Center

W

Source Steve Gray, NHDOT RetT2

Chemical

Calcium
Magnesium
Acetate
(CMA)

Eutectic
Temp

Working
Temp

Application
Rate

Comment

20°F -18° F

Pellets
Liquid

Anti-Ice .25-.4
gal/1000 sqft
De-lce .5-1
gal/1000 sqft
Dry 4-23lb
/1000 sqft

Liquid
$1.30/gal
Dry
$1,000/ton

No
Chlorides
Liquids
needs

agitation

Potassium
Acetate

Liquid
50%

Anti-Ice .16-.25
gal/1000sqft
De-lce .25-.5
gal

$3.00/gal | Insufficient
storage life
No
agitation
needed

No chloride

UNIVERSITY of NEW HAMPSHIRE
Technology Transfer Center

W

ase Diagram for Salt

Straight Water

30

Much
Refreezing

o

Source: Steve Gray, NHDOT RetT2

-0
Too
Salt .45 Tomp.
cours e

-2

Too Cal
Refreezing Oceurs

L/

d

Concentration
Sweet|Spot!
-|-28

10

1
15

IID @5

Solution Concentration (% by Weight)
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‘Hydrometer / Salometer 23% Salt Brine:

Chart for Salt Brine (59°F)

" 2] 2.5 |b. Salt Per Gallon

Using
0-100%

t

TP CeT T

s
s,
> ",
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Simple Salt Brine Making

Holding
Tank

Note: Test brine & recirculate
through salt if not at 23%

s
UNIVERSITY of NEW HAMPSHIRE
Technology Transfer Center
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Brine Maker: Home Made Unit

wnac,

e
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SnowPra

Brine Maker: Commercial Unit

UNIVERSITY of NEW HAMPSHIRE
Technology Transfer Center

Brine Maker — Commercial Unit
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Liquids Material Storage

e NHDES Fact Sheet WD-DWGB-22-30
e Use double walled tanks, or appropriate secondary containment.

e Locate storage tanks at least 500 feet from any Class 2 surface water used
for fishing, fish culture, bathing, or any other recreational use

e Tanks should have good surveillance for inspection and must be tamper
proof

e Contents of tanks must be properly displayed on tanks

UNIVERSITY of NEW HAMPSHIRE ¥
Technology Transfer Center REEN
i

SnowPra

Liquids - Secondary Containment
e Secondary containment must be completely impervious and should be able

to contain at a minimum 100% of the largest tanks capacity or 10% of all
tank volumes in the containment area.

o All necessary pipes, hoses, valves, and pumps should be within the
containment area.

o Top loading and unloading pipe is recommended.

s,

@ UNIVERSITY of NEW HAMPSHIRE (@
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SnowPra

Liquids Material Storage

What's Wrong:
No Labels

No Secondary
Containment—
MAYBE Okay if
Double Walled

No Tamper Proofing

B Good Visibility for
Inspection!
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Liquids Material Storage
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Application Rates & Guidelines

Apply only when above pavement temperature is between 15°F & 35°F

e DO NOT APPLY MAGNESIUM CHLORIDE OR CALCIUM CHLORIDE ABOVE 35°F IT
CAN BECOME VERY SLIPPERY!!!

Optimally Apply 1-2 hours prior to the storm

You can apply brine up to 24 hours in advance of the storm.

Typical application rates range from 0.5 to 0.75 gallon per 1000 sq.ft. Other

chemicals such as magnesium are also available—consult your supplier for

application rates.

Anti-icing is not advised prior to freezing rain events.

Ty

z N
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Application Methods

%" streamer nozzles with a 10”
spacing

Leave some bare pavement

AVOID OVER APPLYING — less is
more & safer!

If you're applying at above 20 mph
drop hoses are advised

Anti-Icing may only be necessary in
travel lanes — tires will transport it
to parking spaces
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GityefDetroit=IeffersonAvente=Winter2005

UNIVERSITY of NEW HAMPSHIRE
Technology Transfer Center

Various Anti-lcing Setups

UNIVERSITY of NEW HAMPSHIRE
Technology Transfer Center

Other Anti-Icing Alternatives




e,
@ UNIVERSITY of NEW HAMPSHIRE {%

Technology Transfer Center GREEN _
ShowPra

Practical Tips:

e Remember to Calibrate your
sprayers!

o Large half full tanks can have
SERIOUS slosh effects — consider:

o Baffled Tanks or “Baffle Balls”

e Also—Beware of Clogging!!

UNIVERSITY of NEW HAMPSHIRE {@%
@ Technology Transfer Center SEE’ ul 7
Always Installs Filters to Prevent Clogs

e,
@ UNIVERSITY of NEW HAMPSHIRE {@

Technology Transfer Center GREBN
ShowPra

Be Cautious Applying Around Doorways
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What About Anti-Icing With Solids?

e Does it work? — YES, it CAN but:

e Applicationtime is key —apply as soon as possible after precipitation has fallen
Use onlyin low-speed areas to reduce material loss

When you plow you can remove a significant portion of your material — making it
ineffective.

Itis not very effective in areas with little or no traffic

Ideally use a finer gradation salt for anti-icing purposes.

e

UNIVERSITY of NEW HAMPSHIRE 1
Technology Transfer Center REEN

SnowPra

Getting Started: Experiment!

Mix a small batch of salt brine
e Say 11lbof saltina 5 gal. bucket

Check concentration using
hydrometer (23% solution) — see links
to purchase on your CD

Use a small handheld sprayer to apply
brine to a low traffic area — preferably
on your own property (Remember
less than 1 gallon for 10’x100" area!)

Document your results and refine
your techniques before using
commercially!

Source: hitp://www.icenator.com/liquid-deicer htm T2

T
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S —"
Before The Storm Review
Anti-Icing is proactive and can significantly reduce time and costs!
Anti-Icing prevents snow and ice from bonding to pavement

Brine is most effective at 23% solution — ALWAYS check concentration before
applying

Anti Icing with Magnesium Chloride & Calcium Chloride is NOT
recommended above 35°F

Anti-Icing with Sodium Chloride (Salt) brine is most effective between 15-

355

Stream-type nozzles leave some dry pavement which can provide traction in
the event of a slippery condition
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During the Storm Activities

Plowing
« Discussion of plow blade options

Deicing alternatives
How Salt works
Pre-wetting/Pretreating
e Application rates
o Bounce & Scatter
e Savings
Salt application rates, timing & effective temperatures

Application rate examples and calculations

Material Storage

Technology Transfer Center

@ UNIVERSITY of NEW HAMPSHIRE

Plowing

Plowing is the most cost effective way to remove snow with least environmental
impact

Plow early & often to avoid compaction
ALWAYS PLOW BEFORE APPLYING SALT

NEVER BURN SNOW OFF WITH SALT — Mechanically Remove it

-
Image Source: www.excavservices.com

@ UNIVERSITY of NEW HAMPSHIRE
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Types of Plow Blades

Steel (most common)

Carbide Inserts (cost 2x more but
last 3-5 times as long)
o Canbreak with obstacles

Rubber blades

New Joma sectional blades
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Rubber Blades

PLOW FRAME ATTACHES,
METAL RETAINING STRIP T0 TRUCK FRAME

BOLT HOLES SHOULD

BE SLOTTED FOR

BLADE ADJUSTMENT 3/
3" RECOMMENDED FOR
LIGHT SNOW AND SLUSH.
1° RECOMMENDED FOR
HARD PACKED SNOW AND ICE.

2" OVERHANG ' —————,

N

RUBBER AT REST =

d
WEAR POINT —p»

e

. 3
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Underbody Plow

o Useful for removing hard pack &
Ice

e Use only on high quality
pavements

e Not commonly used at this time
for parking lots

s 3
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Multi-Edged Plow

Figure 12 - Diagram of multiple-edge
blade placement

Being Tested in Indiana, lowa, Wisconsin, and Ohio
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Chemical Working | Eutectic Application Comment
Temp Temp Rate

Sodium +20°F -6°F 4-23Ib/1000 | $30-$40 Most
Chloride sqft Ton Common De-
(Salt - DRY) Icer

Magnesium Liquid.25-.55 | $.45-$.75/ | Need
Chloride gal/1000 sqft Gal Periodic
Prewet 8-10 Agitation
gals/ton

Calcium Anti-Ice .25- Flake= Corrosive
Chloride .55gal/1000 $258.97/ton | Flake
sqft Brine= hygroscopic
Pre-Wet 8-10

.82 gal
gal/ton $82 ga

Source Steve Gray, NHDOT RetT2

Technology Transfer Center

@ UNIVERSITY of NEW HAMPSHIRE

Chemical | Working | Eutectic Application Comment
Temp Temp Rate

Calcium 20°F -18° F Pellets Anti-lce .25-.4 | Liquid No
Magnesium Liquid gal/1000 sqft $1.30/gal | Chlorides
Acetate De-Ice .5-1 Dry Liquids
(CMA) gal/1000 sqft $1,000/ton | needs
Dry4-23lb agitation
/1000 sqft

Potassium Liquid Anti-lce .16-.25 | $3.00/gal | Insufficient
Acetate 50% gal/1000sqft storage life
De-lce .25-.5 No
gal agitation
needed
No chloride

Source: Steve Gray, NHDOT RetT2
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How Salt Works

e Salt molecules pull water molecules
out of ice formations —to form a
salt brine with a reduced freezing
temperature.

e Once the brine is formed the
melting process is greatly
accelerated

o The Effectiveness of salt changes “‘r T 20 miwkes S dogross
with temperature! ot




@ UNIVERSITY of NEW HAMPSHIRE
Technology Transfer Center
Melting Capacities of Salt

amount of ice amount of ice

30 46.3 lbs. 5mins.
14.41bs. 10mins.
8.61bs. 20 mins.
6.3 lbs. 60mins.
4.91bs. ineffective
4.1lbs.
3.7 Ibs.

@ UNW"ERHT‘( {;[ NEW HAMPSHIRE
USE PAVEMENT TEMPERATURE
S

UNIVERSITY of NEW HAMPSHIRE
Technology Transfer Center

Influence of Pavement Temperature

Temperature — DOWN Rates — UP

Temperature — UP Rates — DOWN
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Pre-wet
Sal

Technology Transfer Center
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Pre-wet Salt

i
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Other Reasons To Pre-Wet Salt With Brine

%Sﬂ:l:gmed Unfga"';:ved BENEFITSOF | REDUCED BOUNCE

fi) PREWETTING | ¢ scarreril

# Cost savings of up
to 113 over dry salt

# Less damage to Allows you to use %
onviiommient less material!

Outside 1/3 | Center 1/3

Technology Transfer Center
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How to Use Brine: Pretreating

e Pre-Treating
e Wetsalt with brine before application
—atpile, orin loader bucket
Easy to implement, minimal new
equipment needed
Use 6-10 gallons per ton for salt brine
(23% Solution!!)

o TIP:
e Applydyetoyourbrinesothatyou
know which salt has been pre-wet!
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Technology Transfer Center
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Do It Yourself:

L. ¢ ol
Spread it! Sprayit!

For 23% Salt Brine: 6-10
gallons/ton

Technology Transfer Center

@ UNIVERSITY of NEW HAMPSHIRE

Over Application = Leaching

s
s,
F "
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Pre-Wetting

Uses special equipment to spray salt
with brine as it leaves the spinner

Brine is stored on saddle tanks and
automatically sprayed on at the
spinner

Efficient and effective way to wet salt

Allows rates to be easily adjusted on
the fly

Use 8-14 gallons/ton of 23.3% salt
brine

Technology Transfer Center
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Pre-wetting at the spinner

UNIVERSITY of NEW HAMPSHIRE (@
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Parking Lot Application Rates
Application Rate (Ibs/per 1000sq.ft.)
RGOS e oot MAIICATS Sy P

reat
‘edwith other
ed with salt brine e

Drysalt Wintersand

Plow, treatintersections
. Notrecommended

Fra. Rain Applychemical Notrecommended

Plow and apply chemical Notrecommended

Fra. Rain Applychemical Notrecommended

Plow and apply chemical Notrecommended

Frz. Rain Applychemical L Notrecommended

Snow Plow and apply chemical Notrecommended

Frz.Raln Applychemical 105




UNIVERSITY of NEW HAMPSHIRE
Technology Transfer Center

Parking Lot Application Rates — (Continued)

PavementTemp.
(‘FlandTrend  Weather Condition MaintenanceActions
()

Snoworfrz. Rain  Plow and Apply chemical

Snow. Plow and apply chemical

Frz. Rain Apply chemical

Snow. Plow and apply chemical

Fra. Rain Apply chemical

15-200 Snowor Frz. Rain  Plow and apply chemical
Plow, treat with blends,

oto15 1y sand hazardous areas

Plow, treat with blends,
sand hazardous areas

UNIVERSITY of NEW HAMPSHIRE
Technology Transfer Center

Application Rate (lbs/per 10005q.ft.)

Prewetted/Pretreat Prewetted/Pretreat Winter sand

edwith salt brine _ ed with other blends

Drysalt

65 10.5 for frz. Rain

Not recommended
105
Not recommended

105

10.5 for frz. Rain

Not recommended

13and spot-treatas
Not recommended 2

Not recommended

13and spot-treatas
Not recommended 2

2

Road Application Rates

PavementTemp.
(*F)and Trend MaintenanceActions
()

Plow, treatintersections
only

Fra. Rain Applychemical

Plow and apply chemicl
Fre.Raln Applychemcal
Plow and apply chemical
Fre.Rain

Applychemical

Snow Plow and apply chemical

Frz.Rain Applychemical

UNIVERSITY of NEW HAMPSHIRE
Technology Transfer Center

Road Application

PavementTemp.
(*F)and Trend
(T4

Weather Condition MaintenanceActions

Snoworfrz.Rain  Plow and Apply chemical

Snow Plow and apply chemical

Frz. Rain Apply chemical

Snow Plow and apply chemical

Fra. Rain Apply chemical

15-204 SnoworFrz. Rain  Plow and apply chemical

Plow, treat with blends,

oto1s
R sand hazardous areas.

Plow, treat with blends,
sand hazardous areas

Application Rate Ibs/per lane mile)

sat
Prewetted/Pretreat Preweted/Pretreat
ctisd/preteat ™ with other
ed withsal brine
blends

Drysalt Wintersand

125 Notrecommended
Notrecommended
Notrecommended
Notrecommended
Notrecommended
Notrecommended

25275

275 Notrecommended

275300

Rates — (Continued)

salt salt
Prewetted/Pretreat Prewetted/Pretreat
ed with salt brine _ ed with other blends

Drysalt Winter sand

75 275 275300 450 for frz. Rain,

300325 Not recommended

325400 4s0

325 Not recommended

300375 275350 325400 4s0

325 300 350 450 for frz. Rain

Not recommended 300350 Not recommended 500 2Nd sPottreat

Not recommended 350-500 Not recommended 900 2nd spot-treat




Technology Transfer Center

@ UNIVERSITY of NEW HAMPSHIRE

Application Rate Example 1:

At 5pm Pavement Temperature is 23°F
Itis snowing and it should get colder over night.

What application rate should you select for:
e A.)Salt Pre-Wet with Salt BRINE
e B.)DrySalt

Roughly how much total salt would you expect to use if the parking lot was
~5000 Square Feet?

@ UNIVERSITY of NEW HAMPSHIRE
Technology Transfer Center
Parking Lot Application Rates — (Continued)

Application Rate (Ibs/per 1000 sqft.)
Pavement Temp.
(‘FlandTrend  WeatherCondition  MaintenanceActions salt
Prewetted/Pretreat Prewetted/Pretreat Drysalt Wintersand
edwithsaltbrine  ed with other blends

Snow or frz. Rain  Plow and Apply chemical 7 65 10.5 for frz. Rain

Not recommended
Frz. Rain Aooly chemical 105
Snow Plowand apply chemical Not recommended

Frz. Rain Aooly chemical 105

15-204 Snowor Frz. Rain  Plow and apply chemica 10.5 for frz. Rain

Plow, treat with blends, 13and spot-treatas

Not recommended Not recommended
sand hazardous areas

00151y

Plow, treat with blends, 13and spot-treatas

Not recommended (oD (T
sandhazardous areas "0 (0o ot recommended

T

Technology Transfer Center

@ UNIVERSITY of NEW HAMPSHIRE

e For Dry Salt: 5x9.5=47.5lb ~ 50lb

e For Salt Pre-Wet with Brine: 5 x 5.75 = 28.75lb ~30Ib

e This gives you a rough guideline of how much salt to apply




Technology Transfer Center

@ UNIVERSITY of NEW HAMPSHIRE

Example 2

Pavement temperature is 8°F at 9am

It should be warming up during the day

What application rate should be used for dry salt?

What is the total amount of dry salt that should be used?

Technology Transfer Center

@ UNIVERSITY of NEW HAMPSHIRE

Application Rates — (Continued)

Application Rate (Ibs/per 1000 sqft.)
Pavement Temp.

(‘FlandTrend  WeatherCondition  MaintenanceActions salt
Prewetted/Pretreat Prewetted/Pretreat Drysalt Wintersand
edwithsaltbrine  ed with other blends

Snowor frz.Rain  Plow and Apply chemical 10.5 for fr. Rain
Snow Plowand apply chemical Not recommended
Fr2. Rain Aoy chemical 105
Snow Plow and apply chemical Not recommended
Frz.Rain Aoy chemical 105

Snow or Frz. Rain  Plow and apply chemical 10.5 for frz. Rain

13and spot-treat as.
Not recommended needed

Plow, treat with blends, 13and spot.treat as
ot recommende Not recommen
sandhazardous areas "' ded ot recommended needed

T

Technology Transfer Center

@ UNIVERSITY of NEW HAMPSHIRE

Application Rates Bottom Line

e You might not be able to calibrate your equipment to these precise rates

e Use the blank sheet provided to determine your own rates (using our
suggested rates as a guide)
e Make sure as temperature goes up you use less
e Astemperature goes down you use more

e Maximum rate of ~24lb per 1000 square feet is fairly well established for
freezing rain — generally you should not exceed this




Technology Transfer Center

@ UNIVERSITY of NEW HAMPSHIRE

Salt Storage Guidelines

All De-Icing materials should be stored on impervious surface

Surface flooring should be sloped to prevent run-off

Deicing materials should be covered minimally with a water-proof tarp
Load equipment as close to salt pile as possible to reduce spillage
Spillage should be swept and returned to stockpile

See NHDES Storage & Management of Deicing Materials: WD-DWGB-22-30
for more information (included in your course packet)

@ UNIVERSITY of NEW HAMPSHIRE

Technology Transfer Center

During The Storm Activities - Review

Plowing is the #1 winter maintenance activity! Mechanical removal of snow
and ice is preferred

Salt does not begin melting until a brine is formed

Pre-wet salt is more efficient and effective than dry salt

Salt be used to loosen the ice/pavement bond — NOT to ‘burn off’ the ice
Salt application rates vary with PAVEMENT temperature

Know how to use the application rate chart!

Cover deicing materials, store on an impervious surface, and control
Drainage

UNIVERSITY of NEW HAMPSHIRE
Technology Transfer Center
Record Keeping
e Salt Accounting System Overview:
e Stormtracker

e Annual reporting

® www.roadsalt.unh.edu



http://www.roadsalt.unh.edu/
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shupro
Online Salt Accounting System — ANNUAL

& S

! Track
Annual

30 [ sion 00|

Store and track clients
Record annual solt use Recoed client services
Repoet on annual salt use Track total annual services

i,
s,
) ",

UNIVERSITY of NEW HAMPSHIRE 1
Technology Transfer Center CREEN

Select Winter Season

L e )

sose o this cortn of the webste | o colect
ot th wmoust of 10t ute

L,

Technology Transfer Center

@ UNIVERSITY of NEW HAMPSHIRE

Report Total Salt Usage

o About Help Sign Ot (patrce sareoss @gmal com)

2011 (0 Sauare Feet)

Mok 64k 6 you e W4 fo the
selected e seaton?

Yotwl Amount
"

Salnct Ut

|-
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@ UNIVERSITY of NEW HAMPSHIRE 1
Technology Transfer Center .m‘

ShowPTo( |

3

Select A Town You Work in

Hame Abost elp 490 Ot (patrch sartoso@pmal cam)

Winter 2009-2010 (40020 Sauare Fout)
Totwl Sak. 100 Tors

Salect 8 Tonn,
Owetury
Donte
Dowrh

i,
s,
) ",

@ UNIVERSITY of NEW HAMPSHIRE 1

Technology Transfer Center CREEN

Indicate Square Feet of Pavement in Town

o Abost el g Out (patrck sareos@gmat cam)

Wirear 2009-2010 (40600 Saums Foe]
ot Sat: 103 Tons.
Town: Darry

Piaase ndcate the ol saved area you
MAOIA 1 0 o 1 QU et

Square Feet Appied

=

@ UNIVERSITY of NEW HAMPSHIRE 1

Technology Transfer Center CREEN"

Repeat for Additional Towns

Harre About Halp Sgn Ot (pairice saresss @gmal cm)

Wiktar 2016-2911 (0 Sawrn Fout)
Teta Unts: 109 Tong

Adg Town Tora: 20000
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Online Salt Accounting System — LOG BOOK

@uﬁs e Abast oty Sgn

Annual
Salt

Store and track clients
Record annual salt use Recoed client services
Report on annual salt use Track total annual services

o

3
UNIVERSITY of NEW HAMPSHIRE 1 \
Technology Transfer Center REEN

SngwPra| |

j Select Client List

oAbt s 591 Out (patres sarkoss@gmal com)

e
, s
UNIVERSITY of N2w HAMPSHIRE 4 "

Technology Transfer Center II.BI"F

i
Add or Edit A Client

2ngTa
<4 Home About Help Sign Out (patrick sartose@gal.com)

iy pou cen et
harge o a1 g
A4 New Clivet

To a0  ren chet ik Add e
Cleet
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@ UNIVERSITY of N2w HAMPSHIRE

Client Information — Add/Edit

Home Abowt Helo $K0 Out (patnck saetoeo@gmat com)

Regurind e *

st * 2ip*

Contact

Torat Square Fest Fast of Orwenay

Pavemart Type
Asph

s
s,
) ",

UNIVERSITY of NEW HAMPSHIRE 1
Technology Transfer Center BEE

SngwPro

Record Site Visits

o Aot e 590 Ot (patrh sarkoso@gmal oom)

s
UNIVERSITY of NEW HAMPSHIRE 1
Technology Transfer Center

Click to Add New Site Visit

T b s of chen s vty
Torusa s sew ety Cick a4

You e et i ecsting ey
smpy by @ t

Toreneve an estry ik remve
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SHAPT0
Input Information About Visit
&DF&

o About Help Sgn OVt (parkh o gl o)

Reauries ks *
M (444 Loa oy
Youcan e adi your clarns usng the Clent Unt
Woathar Condiion Westner Temp
Target g Rate Tarput San
Estmated St Used e
30 Uowd Uned

e Treat/ive Wot

UNIVERSITY of NEW HAMPSHIRE
Technology Transfer Center

ren,
=

Generate Client Reports

oAb, s 591 vt (patri sarkoso@gmal oom)

UNIVERSITY of NEW HAMPSHIRE
Technology Transfer Center

=y

&

Select a Date Range

Home About Help 01 OVt (MK sarmosaGgal com)

Selactth

w pariod yeu weuld ko o accass eperts
for, Ok the calerdar t cheose 8 date of type the
date n mnddypyy format
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@ UNIVERSITY of NEW HAMPSHIRE
ShowPro

Select a Client

Home About el Sigh Out (purick sarss Ggmal.cam)

o

3
UNIVERSITY of NEW HAMPSHIRE 1 \
Technology Transfer Center GREEN

SngwPra

View Client Report

N /2872010
e

[3/24/2011 a15.00 m

et oy
[13/373010 33000 m

-
X
@ UNIVERSITY of NEW HAMPSHIRE 1 1

Technology Transfer Center

Review for Exam

e Review of each section focused on critical exam topics (no surprises)




@ UNIVERSITY of NEW HAMPSHIRE

Technology Transfer Center

Chloride Impacts Review

Salt has hidden infrastructure costs

e Concrete & Steel Structures Big &
Small

Salt Negatively Impacts Life:

e Plants

e Fish/AquaticLife

e HumansHealth

Chloride Contamination Exists in
NH

No Viable Clean Up Solution

@ UNIVERSITY of NEW HAMPSHIRE

Technology Transfer Center

Pre-Season Review

e Contracts & policies make expectations clear and can protect you in the
event of a lawsuit

e Remember to have your attorney review or drafta contract for you

e Calibration saves material & money
e Know how much material you’re applying
o Keep calibration chartsin the truck
o Allowsyou to prescribe the correct application rate for the conditions

Technology Transfer Center

@ UNIVERSITY of NEW HAMPSHIRE

Before The Storm Review

Anti-Icing is proactive and can significantly reduce time and costs!
Anti-Icing prevents snow and ice from bonding to pavement

Brine is most effective at 23% solution — ALWAYS check concentration before
applying

Anti Icing with Magnesium Chloride & Calcium Chloride is NOT
recommended on pavement temperatures above 35°F

Anti-Icing with Sodium Chloride (Salt) brine is most effective between 15-

Stream-type nozzles leave some dry pavement which can provide traction in
the event of a slippery condition




@ UNIVERSITY of NEW HAMPSHIRE

Technology Transfer Center

Application Rate Example 1:

At 5pm Pavement Temperature is 16°F
Itis snowing and it should get colder over night.

What application rate should you select for:
e A.)Salt Pre-Wet with Salt BRINE
® B.)DrySalt

Roughly how much total salt would you expect to use if the parking lot was
~5000 Square Feet?

Technology Transfer Center

@ UNIVERSITY of NEW HAMPSHIRE

Application Rates — (Continued)

Application Rate (Ibs/per 1000 sqft.)
Pavement Temp.
(‘FlandTrend  WeatherCondition  MaintenanceActions salt
) Prewetted/Pretreat Prewetted/Pretreat Drysait Winter sand
edwithsaltbrine  ed with other blends

Snowor frz.Rain  Plow and Apply chemical 7 10.5 for fr. Rain
Snow Plowand apply chemical Not recommended
Fr2. Rain Aoy chemical 105
Snow Plow and apply chemical Not recommended
Frz.Rain Aoy chemical 105
10.5 for iz Rain

Plow, treat with blends, 13and spot-treat as
o015 Not recommended Not recommended
0o sand hazardous areas. needed

Plow, treat with blends, T
sandhazardous areas 0" SOMmended Not recommended P

T

Technology Transfer Center GREEN

SnowP

During The Storm Activities - Review

@ UNIVERSITY of NEW HAMPSHIRE

Plowing is the #1 winter maintenance activity! Mechanical removal of snow
and ice is preferred

Salt does not begin melting until a brine is formed

Pre-wet salt is more efficient and effective than dry salt

Salt be used to loosen the ice/pavement bond — NOT to ‘burn off’ the ice
Salt application rates vary with PAVEMENT temperature

Know how to use the application rate chart!

Cover deicing materials, store on an impervious surface, and control
Drainage




l Snow Plowing

E—/ﬁk@sme Practices & ldeas

Your Guide to Safe Winter Operations

Leveling the drifts for sleigh traffic was an early attempt to deal with snow in the streets. Ordinances in some
cities required homeowners to clear their sidewalks of snow, but snow removal was not done on a citywide
basis. And when the streets were cleared, it was often done by hired snow shovelers. As a result, wintertime
travel in the early 1800°s was still typically done on foot.

In the early 1900 motorization swept the country leading to motorized dump trucks and plows. With
motorization and continued modernization of snow removal equipment and operations has come a host of
new safety issues that remain today for public works agencies. Whether or not you’re deploying only a few
salt/sand trucks, or full mobilization of staff for a prolonged plowing event, managing safety is as important as
choosing when to plow or when to apply salt.

Employee Safety

Falls from icy equipment, back injuries from handling heavy snow plows, entanglement in power take-offs
and spinners, head injuries from striking a windshield, to amputations from heavy cutting edges and steel
chains are only some of the injuries snow plow operators commonly suffer when fighting snow. These
problems are also magnified when these operators are fighting sleep. Working long hours in tough conditions
adds to injury potential when operators are all too commonly fatigued.

One strategy that can be helpful in preventing one of the more common injuries, a slip & fall on ice, is to
utilize footwear traction devices. One such device that has proven time and again to be effective is YakTrax®.
These lightweight, compact devices fit over all kinds of footwear and afford 360 degrees of traction. In
addition to Yaktrax®, there are similar traction devices in footwear available that you may wish to consider.
YakTrax must not be used while driving or walking indoors!

Back injuries account for
thousands of lost workdays every
YNNI  year rhese long-lasting and
painful injuries can be prevented
by having your employees use

* Slips and falls from ice covered ) i
heavy equipment to help lift

equipment and iced over parking lots

and walkways. the plows into place as well as
having them work in well lit, flat
* Back injuries from moving plows and and properly maintained areas “It doesn t take a genius to figure
lifting heavy steel cuttiing edges. will help your staff to avoid out that the risk of falling is greatest

on winter ice. At a cost of less than

debilitating back injuries.
g J $20 a pair, YakTraxe may be one of

" Entaglments in power take-offs and
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spinners. . . the cheapest preventati ing.”
) And, though it should go without Pest preventatives going
y Amput.at_lons from encounters with saying —Wear Your Seatbelt! Newsweek —October 10. 2005
unforgiving heavy steel. Countless injuries occur each

Head injuries when involved in vehicle

year when plows strike hidden
accidents or sudden stops.

manhole covers, curb edges

and yes, other vehicles. Buckle
up, in the big rig, in the pick-up or
certainly in the sidewalk tractor.

All made worse by operator fatigue!

NH Public Risk Management Exchange
46 Donovan Street, Concord, NH 03301-2624 800-698-2364 www.nhprimex.org



http://www.nhprimex.org/

Vehicle Safety

By far, the most common snow plow accident is a backing accident, and the cost of these accidents combined
can be staggering. Preventing backing accidents isn’t tough in theory. Simply put, backing accidents are the
result of hitting something you didn’t see, but should have. In practice, however, it takes better driving
habits, perhaps a break from tradition or the use of technology to guide our way.

Consider the number of times a plow truck needs to back while plowing a route. Does the truck back often?
Does it back in traffic? If the answers to these questions is “yes”, then it perhaps makes sense to re-examine
how the route is plowed, since reducing or eliminating backing can reduce or eliminating the number of times
a vehicle has to back up to perform its function can reduce or eliminate the problem.

Have backing technologies been considered? Cameras, radar sensors and more can all be helpful in
eliminating that big blind spot behind the plow truck, effectively improving the driver’s chance of seeing what
may be lurking off the back bumper that they may not otherwise see.

Driver Fatigue

Driver fatigue is often characterized by a diminished ability to work, loss of attention, slower reactions,
poor response, deterioration of attention or alertness, and impaired judgment, none of which are good
characteristics for an employee behind the wheel of a multi-ton snow plow in poor conditions. But we’ve all
heard the stories of drivers who, all too often, have been behind the wheel of a plow in a drawn out storm
event for 20, 30 or even 40 hours.

Some municipalities have implemented policies that limit the time a driver can be behind the wheel. Absent
that approach, agencies and their employees should do all they can to manage this exposure because trying
to stay awake through the night as snow pounds against the windshield is very difficult.

So what can you do to be better prepared for that “all-night plowing job?”

* Get agood night’s sleep the night before an anticipated storm.
* Come in off the road when you can’t fight off the sleepiness!
* Take your time. Work carefully and deliberately.
* Take frequent breaks. Roll down the window for fresh air; get out
and move round.
* Eat light protein foods such as chicken, turkey, fish, cooked beans and peas.
* Avoid high fat, high carbohydrate foods and eat smaller portions more often.
* No caffeine within the last four hours before going off duty.

Alcohol is not to be consumed before, during or immediAtely After snow plowing operAtions!

Have a Plan

Due to the many variables and ever changing

conditions in New Hampshire’s weather, each

storm and/or weather event may require a

slightly different effort and/or emphasis on any

number of maintenance tasks, which together, .
determine the overall winter maintenance, snow g
removal or ice control strategy. Developing

and following a snow and ice control plan can

ensure that the municipality delivers a timely, cost effective, and safe response to the storm. These
efforts will allow you to better control and improve your operatoins thereby, improving employee
safety, reducing damage to equipment, and minimizing potential lawsuits alleging roads are poorly
maintained.
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Please contact your Risk Management Consultant for more information on .
how to stay safe this winter at (800) 698-2364.

NH Public Risk Management Exchange
46 Donovan Street, Concord, NH 03301-2624 800-698-2364 www.nhprimex.org
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