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Hoarfrost
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Hoarfrost
Wet roads

Black ice
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Hoarfrost
Wet road

Black ice
Compacted snow/ice

snowstorms
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𝑇𝑜𝑡𝑎𝑙 𝑠𝑎𝑙𝑡 𝑢𝑠𝑒 = σ𝑖=1
𝑛 𝑎𝑟𝑒𝑎 × 𝑎𝑝𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛 𝑟𝑎𝑡𝑒
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𝑇𝑜𝑡𝑎𝑙 𝑠𝑎𝑙𝑡 𝑢𝑠𝑒 = σ𝑖=1
𝑛 𝑎𝑟𝑒𝑎 × 𝑎𝑝𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛 𝑟𝑎𝑡𝑒

Do we really need to salt on this all this area?

Do we really need that much?
Do we really need to drive so often?
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SaltSMART project
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Practical considerations

• Sensible level of service
• Know where your environmental problems are
• Contracts that do not encourage over usage
• Application methods
• Operator training
• GPS data collection on all vehicles
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Understanding

How does salt work in snowstorms?
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Wåhlin, J., Leisinger, S., and Klein-Paste, A.(2014)  The effect of sodium chloride solution on the hardness

of compacted snow. Cold Regions Science and Technology, Vol. 102, pp. 1-7.
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0 w% 5 w% 10 w% 20 w% 40 w%

compacted compacted Partly bare bare bare

Guidici, Klein-Paste and Wåhlin (2020) The influence of aqueous solutions, a field investigation, Journal of 
Cold Regions Engineering, Volum 34.(1) Suppl. 04019015
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Anti-compaction mechanism

1. Salt is applied just before the snowfall
2. Salt melts the first fallen snow
3. Road surface gets wet with diluted salt solution (meltwater)
4. Melting continues until the melting capacity is reached
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Anti-compaction mechanism

5. Diluted salt solution gets mixed with the snow
6. This solution prevents bonds between snow crystals
7. Anti-compacted snow is plowed away
8. New salt needs to be added when snowfall continues

Based on Denoth (1999)

Diluted solution

Snow grain
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Salt keeps the snow plowable
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How much salt is needed to anti-compact 1 inch of snow?
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How much salt is needed to anti-compact 1 inch of snow?

Snow needs to contain at least 5 w% salty meltwater

1 inch snow requires about 1650 lb/lane mile of
meltwater
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How much salt is needed to anti-compact 1 inch of snow?

Snow needs to contain at least 5 w% salty meltwater

1 inch snow requires about 1650 lb/lane mile of
meltwater

So, how much salty meltwater can I produce?



31

How much salt is needed to anti-compact 1 inch of snow?

Snow needs to contain at least 5 w% salty meltwater

1 inch snow requires about 1650 lb/lane mile of
meltwater

So, how much salty meltwater can I produce?

That depends on your spreading method
and temperature



32

11.7

1.7

At 23°F,  you get 11.7 lb of
meltwater for every lb of NaCl

But you only get 1.7 lb per lb brine

23 °F
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But you only get 1.7 lb per lb brine

So brine is not very efficient to anti-compact?
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11.7

1.7

At 23°F,  you get 11.7 lb of
meltwater for every lb of NaCl

But you only get 1.7 lb per lb brine

So brine is not very efficient to anti-compact?

Nope. Not during the storm. But it is great to keep
the salt on the road before the storm hits you
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So what application rates are reccomended in Norway?
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So what application rates are reccomended in Norway?

40 g/m2 (520 lb/lane mi) of brine
before the storm

Only 5 g/m2 (65 lb/lane mi) of
granular NaCl during the storm 

And 10 g/m2 (130 lb/lane mi) of
granular NaCl when it stopped
snowing
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Thanks alot! You are better than ChatGPT
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snowing



38

Thanks alot! You are better than ChatGPT

So what application rates are reccomended in Norway?

40 g/m2 (520 lb/lane mi) of brine
before the storm

Only 5 g/m2 (65 lb/lane mi) of
granular NaCl during the storm 

And 10 g/m2 (130 lb/lane mi) of
granular NaCl when it stopped
snowing

That’s a big complement!  thanks
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