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Road Salt

ÅGranular sodium chloride was first used to de-ice 

roads on an experimental basis in 1938.

ÅMany municipalities across Canada use sodium 

chloride (Halite or Rock Salt) as an economical 

means of de-icing roads

Å5,000,000 tonnes per year across Canada on 

roadways alone
ÅCity of Calgary uses 30,000-40,000 tonnes per year

ÅCity of Toronto uses 130,000-150,000 tonnes per year

ÅNaCl enters the environment during snowmelt runoff, 

also from wastewater plants as it is not removed 

during treatment

ÅAdverse effects on plants and aquatic life

ÅNa and Cl regulated in groundwater in Alberta
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How Road Salt Works

ÅLimitationé< -18 °C the capacity for salt to de-ice is diminished

ÅAt 0°C / 32°F water molecules organize 

themselves into crystal, becoming ice.

ÅSalt ions (Na+ & Cl-) move between the 

water molecules, taking up space, 

preventing them from organizing into 

crystals. 

ÅWater molecules now need to be colder 

before they can overcome the Na+ and 

Cl- interference to crystalize.
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Reprinted from:
bŀǘƛƻƴŀƭ /ƻƻǇŜǊŀǘƛǾŜ IƛƎƘǿŀȅ wŜǎŜŀǊŎƘ tǊƻƎǊŀƳ wŜǇƻǊǘ рттΥ άDǳƛŘŜƭƛƴŜǎ for the Selection of Snow 
and Ice Control Materials to Mitigate Environmental Impacts

Environmental Impacts

Water:

ÅDissolved Na+ and Cl- washed into storm 
sewers and surface water systems

ÅSeepage into groundwater supplies

Å10% of aquatic species are affected by Cl-

ŎƻƴŎŜƴǘǊŀǘƛƻƴǎ җ нпл ƳƎκ[ όIŜŀƭǘƘ /ŀƴŀŘŀύ

Å4 separate Toronto creek samples:

Å 1,390-4,310 mg/L 

Å Affects oxygen and nutrient distribution in the 
aquatic ecosystem

Soils:

ÅPlants that thrive on salt-rich soils can 
become invasive

ÅHigh salt content can be deadly to some 
animal life
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Regulations
Parameter BC AB SK MB ON CCME

Sodium (mg/L) 200 200 200 200 NV 200

Chloride (mg/L) 250 250 250 250 NV 250

Sodium (mg/L) NV 200 200 200 490 NV

Chloride (mg/L) 100 100 250 250 790 NV

Sodium (mg/L) NV 200 NV NV NV NV

Chloride (mg/L) 1500 100 120 NV NV 120

Sodium (ug/g) 150 NV NV NV NV NV

Chloride (ug/g) 100 NV NV NV NV NV

Drinking Water

Surface Water (protection of freshwater aquatic life)

Soil

Groundwater
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Salinity and Sodicity

ÅSalinity ïassessed through electrical 

conductivity (EC) measurements

ÅSodicity ïassessed through Sodium 

Absorption Ratio (SAR) which 

measures the proportion of sodium to 

calcium and magnesium in soil solution

ÅSodicity and Salinity in Alberta 

measured on a saturated paste extract 

vs. set ratio in Ontario

Alberta Guidelines

SAR, EC and Salinity can be impacted by 
sodium and chloride from road salt
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Elevated Sodicity & Salinity

ÅEC, SAR and Chloride are often 

included in a metals/inorganics 

lab package

ÅHits can be problematic when it 

wasnôt identified as a COPC in 

the Phase I

ÅIs it background?  

ÅIs it road salt?

ÅIs it mine?



9

Case Study:  Road Salt Forensics

ÅSite located in urban core of 

Toronto

ÅParking lot since 1966

ÅCoal plant and fueling facility 

between 1912-1920

ÅSite to be remediated to 

remove soils impacted with 

salt, PAHs and metals

ÅSalt present in shallow aquifer 

above standards
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Case Study:  Road Salt Forensics

ÅDepth to groundwater in 

overburden wells 1.45m

ÅSodium and chloride in 

shallow groundwater exceed 

site condition standards.

ÅA deep monitoring well 

installed for vertical 

delineation


