
Ice & Snow 

https://www.youtube.com/watch?v
=4MJv6b0q6WI

https://www.youtube.com/watch?v=4MJv6b0q6WI


The competing interests of snow removal

› Cost
› Safety
› Environment

Public 
• Bare 

roads
• Short 

Cycle 
times



Current issues
› Fund for lake George doing research on road salt

– Since 2015, The FUND has invested over $550,000 in 
reducing road salt use. This includes investments in training, 
application rate assessment, and other studies 
informing salt reduction.

› The Hidden Dangers of Road Salt, Smithsonian 2017
› Paul Smiths college studying the impact winter highway 

maintenance has in the Adirondacks
› Some studies show the outbreak of harmful algae bloom's 

linked to road salt.
› 2021 NYS passes the salt reduction act
› 2022 Salt task force starts meeting



History
› Originally

– Remove drifts
– Pack down remaining snow

› Plow trucks only plowed 
– Cinders were often provided in barrels at hills
– They only plowed after a storm
– Never during a storm

› 1970’s converted to trucks that plowed and sanded 
at the same time 

› 1980 olympics in lake placid



Communicating:  Ice & Snow Plan
› Document to create discussion 

– Mutually agreed upon expectations



Current theory and practice
› Today

– Mechanically remove snow 
› When and how often (whenever it is accumulating on road 4am to 8pm)
› Cycle times (3.5 hours)
› Efficiencies of the plow (equipment)

– Treat the remaining snow (treatment material and application rate)

› Abrasives for traction
– Quality and Quantity of Sand 

› Chemically remove snow
– Salt
– Brine
– Mag chloride
– Calcium chloride
– Ag Products



What do you think your goals should be



Questions
› What is your cycle time
› How often do you plow per year (trips)
› How many lane miles per trip (miles x 2)
› What is your application rate
› What material are you using  

– 3:1 Sand/Salt
– 7:1 Sand/Salt
– Salt
– Straight Sand



Calculating Application Rates

› Trips x mileage= lane miles/tons = application rate
› 200 (trips) x 136 (Lane mile)= 27,200 (lane miles plowed) / 5,440 tons per 

year x 2000lbs =10,880,000lbs  = 400lbs (application 
rate)

› Trips x mileage=lane miles x application rate = tons
› 200 (trips) x 136 (Lane mile)= 27,200 (lane miles plowed)  x 400lbs = 

10,880,000lbs/2,000 = 5,440 tons per year



Level of Service

› We can’t control 
– how often we plow (set by level of service & weather)
– how many miles we plow

› We can control 
– The equipment (cycle times)
– the mixture
– the application rate 



Equipment Considerations
› Equipment

– 10-wheel or 6-wheel truck  (how many)(miles*avg speed=cycle time)
› Length of route will determine amount of material needed

– Center discharge or side discharge (material placement)
– Adjustable discharge doors (spread pattern)
– Front or rear spreader (traction vs. truck life)
– Chain or auger (spread pattern & material used)
– Single or dual wing (traffic volume & cycle time)
– One person or two person plowing (single or dual wing)
– Plow controls (cable, air, electric)
– Material application controllers (application rate)
– Weather Sensors (data driven application)

› Cutting edges
– Steel
– Carbide
– Rubber
– Sectional incased in rubber
– Live Edge
– Secondary plow
– Two Stage Plows



Material Selection
› Salt $50.00 per ton

– Are there externalities (other costs)
› Environmental

› Sand $3.80 per ton
– Are there externalities (other costs)

› Hauling costs 
› Clean up costs – Sweeping roads
› Maintenance costs – Cleaning drainage features
› Environmental-Sedimintation





Toolbox
› Sand

– Round or crushed
– Screened…Size
– Washed (No Fines)
– DOT Spec
– Cost of use vs. purchase cost

› Salt
– Treated Salt



Toolbox
› Salt Brine

– Anti-Icing (pretreat)
– De-Icing (prewet)
– Guide

› Enhancements
– Mag Chloride – (Lower eutectic temp of salt)
– Calcium Chloride 

› More corrosive
› Works at lower temp then salt

– Agricultural Sugars – (Tackifier)
› Beet Juice
› Sugar Cane 

– Salt treated with AG products reduces bounce and scatter by up to 
50%

– Corrosion reduction

https://lewiscounty-my.sharepoint.com/personal/timhunt_lewiscounty_ny_gov/Documents/Desktop/Snow%20&%20Ice/Brine_plus_Salt_Material_-_Snow_and_Ice_Control_Treatments.pdf


Mixes and application rates
3:1 Sand Salt  @ 400lbs = 300 lbs. of Sand (traction)

100 lbs. of Salt (chemical removal

7:1 Sand Salt @ 400lbs = 350 lbs. of Sand (traction)

50 lbs. of Salt (chemical removal

What is the controlling Factor?
Sand
Salt



Mixes and application rates
3:1 Sand Salt  @ 400lbs = 300 lbs. of Sand (traction)

100 lbs. of Salt (chemical removal

7:1 Sand Salt @ 400lbs = 350 lbs. of Sand (traction)

50 lbs. of Salt (chemical removal

3:1 Sand Salt  @ 200lbs = 150 lbs. of Sand (traction)

50 lbs. of Salt (chemical removal







Future of the Industry
› A good operator knows:
› Different applications are needed depending on……

– Road Temperature
– Air Temperature
– Future Temperature (ie.. Temperature rising or falling)
– Humidity
– Intensity of the sun
– Tree Cover
– Wind & Drifting
– Traffic Volume



Future of the Industry
› All those variables are called Microclimates

– And better sensors can detect them and more

› Artificial Intelligence 
– Can Aggregate the experience of great operators 

› Plus Science

› Plows can be programmed to be Micro Adjustable



Future of Industry



Communicating:  Ice & Snow Plan
› Document to create discussion 

– Mutually agreed upon expectations

› Resources
– https://www.clrp.cornell.edu/assistance/all_info/wm.html

› Template
– https://cornell.app.box.com/v/plan1

› Start with an inventory of what you currently do!

https://www.clrp.cornell.edu/assistance/all_info/wm.html
https://cornell.app.box.com/v/plan1


Communicating:  Ice & Snow Plan

› Start with an inventory of what you currently do!
– How many lane miles do you plow

› Any unimproved (limits material selection)
– When do you plow

› How much snow
› What hours

– How many routes
› How much equipment

– Condition
– Spares



Ice & Snow Plan
› What are your objectives

– Ie… bare roads
– Hard pack with less then 3” of snow

› What resources do you need to meet them
– Trucks
– Material
– labor



Ice & Snow Plan
› What are your cycle times

3.5 hours is Typical for Town and County

› Do you have inside Storage
› What Material do you use

– Sand
› What type

– Sand Salt mix
› 3:1
› 7:1

– Salt
– Brine



Bench Marking

› Cycle time
› Salt Application
› Sand Application

› Neighboring 
municipalities

› State standards
› Scientific 

recommendations
› Common sense



NYS Dot Objectives



Take Aways
› Don’t do it Alone

– Involve Board 
– Public

› Don’t make it personal
– It is about education
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