Calibration
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We need to understand and control the
application rate from our equipment
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One of the first steps to increased accuracy of winter maintenance operations
is to test and document how much material is discharged at each setting. ( or
commonly used settings)



Calibration separates the top
performing organization from the
average organizations

If you want to be on the “A” team of winter maintenance calibration is key. If
you look at the leaders in the industry this is built into their maintenance
programs. If you want to move from the “B” team to the “A” team this is an

easy way to do it.

Ask for help, those already calibrating are often willing to have visitors to their
shop to observe and learn.
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From Jon W. Reincke, Engineer of Operations

C a I l b ratl O n Calibration of Salt Trucks
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It is MDOT's policy to require yearly calibration of each salting unit
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Please check with the manufacturer to ensure which type of system you
are using. If no determination can be made, the system must be
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* If the truck requires a calibration chart it should be located in the
truck so that it is convenient to the driver.

The tailgate of the vehicle must be marked, or the mmuw
down, so that it can be retumed to or kept at the calibration
during salt distribution.

This change was endorsed by the Engineering Operations Committee
atits March 12, 2002 meeting.

Most organizations that calibrate in the fall. Some of the leading edge
organizations recalibrate in the winter to increase their accuracy.

Calibration sends a message to the crew that application rates are important.



Why is Calibration Important? e
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Michigan rate was about $55 per ton for salt in 2013. For every 1,000 tons
saved that is $55,000. A full time salary! Possibly another employee for your
operation or a new piece of equipment that is needed.



If you are applying materials with only your eyes to judge.
Look for better ways!

Often experienced plow drivers will talk about “seeing” the right application
rate. However with our improved equipment and chemicals the rates do not

have to be very high. These rates are extremely difficult to judge by eyesight
as shown on the next slide.



Almost twice the rate doesn’t “look” thattj}gferent
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Almost double the rate but very difficult to “see” the difference. Imagine how
difficult it would be to see this at night, on a snowy surface, or through the side
mirror of the truck?



Calibration is an Industry Standard % 4
All snowbelt states are doing this.
Required for top performance! 3%

Calibrate all new equipment
Calibrate Yearly
Calibrate again if any major service was done

Calibrate for each type of material
Calibrate for every setting

There is much written about the benefits of calibration. Many industries
calibrate, winter maintenance industry is behind most other industries as far as
calibration. For example farmers have been calibrating for years for seeding,
fertilizing, irrigation and weed control. If they can figure it out so can we!



If you have a Computer Controlled Spre‘%éer

Get calibration help from factory rep or vendor %
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This type of systems lets you type in the desired application rate and the truck
adjusts itself to meet that rate regardless of your speed of travel. Calibration
is still important to test the typed in rate = discharge rate.



If you have manual sander control

The appendix of the manual contains several links to instructions on how to
calibrate a manual controller.
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The sand shield is often removed for sanding operations but without this plate
in place the material has a free fall from the truck, it isn't augered out. No
calibration in the world will help if this shield is not in place.
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The basic principle is how much material is discharged from each setting.
Often it is a 1 minute timed sample. A larger sample is more accurate. Or
take 3 measurements and average them for increased accuracy.
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You can collect the salt that has been discharged in many ways.

Sweep it off the ground
Catch it on a tarp
Catch in in a bin or bucket
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Once you collect the salt you must weigh it. It doesn’t matter how you
weigh it. If you weigh it like this remember to subtract out the weight of
the bucket before you record the number.



Bottomless box
Take one 2" x 12"

piece of lumber and

cut into four pieces

Full box is 240

pounds

Source: MnDOT calibration guide

http://www.dot.state.mn.us/maintenance/research/files/IMnDOT%20Salt%
20and%20Sander%20Calibration%20Guide.pdf

Bottomless Box -

Take one 2" x 12 piece of lumber and

cut into four pieces to make a square. If

inside length of sides is 20-1/4", then

weight of full box will be equal to four 5

gallon pails. (i.e. if full pail is 60 pounds,

then we know full box is 240 pounds)

The box holds a specific amount of salt.(you can build it to your own size as
well). You know the weight of the full box, after that, just scrape off and weigh
the extra, less lifting. For the next setting move the truck ahead a few feet,
pick up the box, the salt stays put and you are ready for the next sample. At
the end you should sweep up the small salt piles you have left behind.
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http://www.dot.state.mn.us/maintenance/research/files/MnDOT Salt and Sander Calibration Guide.pdf
http://www.dot.state.mn.us/maintenance/research/files/MnDOT Salt and Sander Calibration Guide.pdf

This box has a scale on it so you can reset the scale after each test without
emptying the box. Here is one company that sells this sort of product. There
may be many other products available.
http://www.scale-tec.com/scales_calibrator.php
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Manual Controller Cab Card %
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Example of a cab card for trucks with manual controllers. Notice the example
that each setting does not give you a predictable jump in salt rate. That is
why it is important to calibrate.
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Once you create a cab card, laminate it and put it in the truck, also put one in
the office.
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As our salt rates get lower and lower it is important that our equipment is able
to deliver a consistent spread pattern at a low rate. Make sure any new

equipment you buy can deliver steady pattern at low application rates or do not
buy it...even if it is on sale!
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This is an example of an equipment upgrade to help deliver salt at a low rate
with a consistent spread pattern. The auger on top is designed to deliver a lot
of sand/salt mix. As we move to straight salt we don’t want to apply that
volume of material. The below auger is able to turn at the same speed but
delivers salt at a much lower rate.
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Calibration of liquids is also important

Test:

10 gallons/minute

At 30 mph

= 20 gallons/lane mile

Calibrating liquid systems is very important. The techniques are different but
the concept the same. How much liquid is dispensed in one minutes time is a
typical way of measuring.

When using hygroscopic liquids the calibration is even more essential because
over application of these materials can produce problems.
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starts with you

...without calibration we have no
power to controlour application rates

-
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The power of winter maintenance professionals to change the industry is
immense! Understanding why the change is needed is a big step forward
towards making that change. Make sure your crew understands why accurate
application rates are important. Once they understand that they will
understand why calibration is important.
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