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The Ministers of Environment and Health have released for final publication the 

assessment report for the priority substance road salts. Notice concerning the assessment 

of this substance and a summary of its assessment report was published in the Canada 

Gazette, Part 1 December 1, 2001. The synopsis of the report is provided below. 

A draft of this Assessment Report was made available for a 60-day public comment 

period (August 12, 2000 - October 11, 2000). Following consideration of the comments 

received, the Assessment Report was revised as appropriate. A summary of the comments 

and their responses may also be accessed from this page. 

"SYNOPSIS" 

Road salts are used as chemicals for  road maintenance, with use as dust suppressants. 

Inorganic chloride salts considered in this assessment include sodium chloride, calcium 

chloride, potassium chloride and magnesium chloride. In the environment, these 

compounds dissociate into the chloride anion and the corresponding cation. In addition, 

ferrocyanide salts, which are added as anti-caking agents to some road salts formulations, 

were assessed. It is estimated that approximately 4 750 000 tonnes of sodium chloride 

were used as road salts in two quarters of 1997–98 and that 110 000 tonnes of calcium 

chloride are used on roadways in a typical season. Very small amounts of other salts are 

used. Based on these estimates, about 4.9 million tonnes of road salts can be released to 

the environment in Canada half year, accounting for about 3.0 million tonnes of chloride. 

The highest annual loadings of road salts on a road-length basis are in Ontario and 

Quebec, with intermediate loadings in the Atlantic provinces and lowest loadings in the 

western provinces. 

Road salts enter the Canadian environment through their storage and use and through 

disposal of debris cleared from roadways. Road salts enter surface water, soil and 

groundwater after use, and are dispersed through the air by splashing and spray from 

vehicles and as wind-borne powder. Chloride ions are conservative, moving with water 

without being retarded or lost. Accordingly, almost all chloride ions that enter the soil 

and groundwater can ultimately be expected to reach surface water; it may take from just 

a few years to a few decades or more for steady-state groundwater concentrations to be 

reached. Because of the widespread dispersal of road salts through the environment, 

environmental concerns can be associated with most serious environmental 

compartments. 
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In water, natural background concentrations of chloride are generally no more than a few 

mg/L, with some local or regional instances of higher natural salinity, notably in some 

areas of the Prairies and British Columbia. High concentrations of chloride related to the 

use of road salts on roadways or releases from patrol yards or debris dumps have been 

measured. For example, concentrations of chloride over 18 000 mg/L were observed in 

runoff from roadways. Chloride concentrations up to 82 000 mg/L were also observed in 

runoff from uncovered blended abrasive/salt piles in a patrol yard. Chloride 

concentrations in debris cleared from city streets can be quite variable. For example, the 

average chloride concentrations in dirt cleared from streets in Montreal ranged from 3000 

to 5000 mg/L for secondary and primary streets, respectively. Waters from roadways, 

patrol yards or snow dumps can be diluted to various degrees when entering the 

environment. In the environment, resulting chloride concentrations have been measured 

as high as 2800 mg/L in groundwater in areas adjacent to storage yards, 4000 mg/L in 

ponds and wetlands, 4300 mg/L in watercourses, 2000 to 5000 mg/L in urban 

impoundment lakes and 150 to 300 mg/L in rural lakes. While highest concentrations are 

usually associated with seasonal usage, high concentrations can also be 

measured throughout the summer, as a result of the travel time of the ions to surface 

waters and the reduced water flows in the summer. Water bodies most subject to the 

impacts of road salts are small ponds and water courses draining large urbanized areas, as 

well as streams, wetlands or lakes draining major roadways. Field measurements have 

shown that roadway applications in rural areas can result in increased chloride 

concentrations in lakes located a few hundred metres from roadways. 

The potential for impacts on regional groundwater systems was evaluated using a mass 

balance technique that provides an indication of potential chloride concentrations down-

gradient from saltable road networks. The mass balance modelling and field 

measurements indicated that regional-scale groundwater concentrations of chloride 

greater than 250 mg/L will likely result under high-density road networks subject to 

annual loadings above 20 tonnes sodium chloride per two-lane-kilometre per season. 

Considering data on loadings of road salts, urban areas in southern Ontario, southern 

Quebec and the Atlantic provinces face the greatest risk of regional groundwater impacts. 

Groundwater will eventually well up into the surface water or emerge as seeps and 

springs. Research has shown 10 to 60% of the salt applied enters shallow subsurface 

waters and accumulates until steady-state concentrations are attained. Elevated 

concentrations of chlorides have been detected in groundwater springs emerging to the 

surface. 

Acute toxic effects of chloride on aquatic organisms are usually observed at relatively 

elevated concentrations. For example, the 4-day median lethal concentration (LC50) for 

the cladoceran Ceriodaphnia dubia is 1400 mg/L. Exposure to such concentrations may 

occur in small streams located in heavily-populated urban areas with dense road networks 

and elevated road salt loadings, in ponds and wetlands adjacent to roadways, near poorly 

managed salt storage depots, and at certain dirt disposal sites. 

Chronic toxicity occurs at lower concentrations. Toxic effects on aquatic biota are 

associated with exposures to chloride concentrations as low as 870, 990 and 1070 mg/L 
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for median lethal effects (fathead minnow embryos, rainbow trout eggs/embryos and 

daphnids, respectively). The No-Observed-Effect Concentration (NOEC) for the 33-day 

early life stage test for survival of fathead minnow was 252 mg chloride/L. Furthermore, 

it is estimated that 5% of aquatic species would be affected (median lethal concentration) 

at chloride concentrations of about 210 mg/L, and 10% of species would be affected at 

chloride concentrations of about 240 mg/L. Changes in populations or community 

structure can occur at lower concentrations. Because of differences in the optimal 

chloride concentrations for the growth and reproduction of different species of algae, 

shifts in populations in lakes were associated with concentrations of 12 to 235 mg/L. 

Increased salt concentrations in lakes can lead to stratification which retards or prevents 

the seasonal mixing of waters, thereby affecting the distribution of oxygen and nutrients. 

Chloride concentrations between 100 and 1000 mg/L or more have been observed in a 

variety of urban water courses and lakes. For example, maximum chloride concentrations 

in water samples from four Toronto-area creeks ranged from 1390 to 4310 mg/L. 

Chloride concentrations greater than about 230 mg/L, corresponding to those having 

chronic effects on sensitive organisms, have been reported from these four water courses 

through much of the year. In areas of heavy use of road salts, especially southern Ontario, 

Quebec, and the Maritimes, chloride concentrations in groundwater and surface water are 

frequently at levels likely to affect biota, as demonstrated by laboratory and field studies.  

Application of road salts can also result in deleterious effects on the physical and 

chemical properties of soils, especially in areas that suffer from poor salt, soil and 

vegetation management. Effects are associated with areas adjacent to salt depots and 

roadsides, especially in poorly drained depressions. Effects include impacts on soil 

structure, soil dispersion, soil permeability, soil swelling and crusting, soil electrical 

conductivity and soil osmotic potential. These can have, in turn, abiotic and biotic 

impacts on the local environment. The primary abiotic impact is the loss of soil stability 

during drying and wetting cycles, and during periods of high surface runoff and wind. 

Biological impacts relate primarily to osmotic stress on soil macro- and microflora and 

fauna, as well as salt-induced mobilization of macro- and micronutrients that affect flora 

and fauna. 

A number of field studies have documented damage to vegetation and shifts in plant 

community structure in areas impacted by road salt run-off and aerial dispersion. 

Halophytic species, such as cattails and common reed-grass, readily invade areas 

impacted by salt, leading to changes in occurrence and diversity of salt-sensitive species. 

Elevated soil levels of sodium and chloride or aerial exposure to sodium and chloride 

result in reductions in flowering and fruiting of sensitive plant species; foliar, shoot and 

root injury; growth reductions; and reductions in seedling establishment. Sensitive 

terrestrial plants may be affected by soil concentrations greater than about 68 mg 

sodium/kg and 215 mg chloride/kg. Areas with such soil concentrations extend linearly 

along roads and highways or other areas where road salts are applied for dust control. The 

impact of aerial dispersion extends up to 200 m from the edge of multi-lane highways  

and 35 m from two-lane highways where de-icing salts are used. Salt injury to vegetation 

also occurs along watercourses that drain roadways and salt handling facilities. 
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Behavioural and toxicological impacts have been associated with exposure of mammalian 

and avian wildlife to road salts. Ingestion of road salts increases the vulnerability of birds 

to car strikes. Furthermore, intake calculations suggest that road salts may poison some 

birds, especially when water is not freely available during severe periods. Road salts may 

also affect wildlife habitat, with reduction in plant cover or shifts in communities that 

could affect wildlife dependent on these plants for food or shelter. Available data suggest 

that the severity of road kills of federally protected migratory bird species (e.g., 

cardueline finches) and the contribution of road salts to this mortality have been vastly 

underestimated. 

Ferrocyanides are very persistent but are of low toxicity. However, in solution and in the 

presence of light, they can dissociate to form cyanide. In turn, the cyanide ion may 

volatilize and dissipate fairly quickly. The ultimate effects of ferrocyanides therefore 

depend on the complex balance between photolysis and volatilization, which in turn 

depend on environmental factors. Modelling studies undertaken in support of this 

assessment indicate that there is a potential for certain aquatic organisms to be adversely 

affected by cyanide in areas of high use of road salts. 

Based on the available data, it is considered that road salts that contain inorganic 

chloride salts with or without ferrocyanide salts are entering the environment in a 

quantity or concentration or under conditions that have or may have an immediate 

or long-term harmful effect on the environment or its biological diversity or that 

constitute or may constitute a danger to the environment on which life depends. 

Therefore, it is concluded that road salts that contain inorganic chloride salts with 

or without ferrocyanide salts are "toxic" as defined in Section 64 of the Canadian 

Environmental Protection Act, 1999 (CEPA 1999). 

The use of dust suppression agents is an important component of strategies to keep 

roadways dust free and safe during the summer and minimize traffic crashes, injuries and 

mortality under dusty and slippery  conditions. These benefits were recognized by the 

Ministers' Expert Advisory Panel on the Second Priority Substances List, even as they 

recommended that this assessment of potential impacts on the environment be conducted. 

Any measures developed as a result of this assessment must never compromise human 

safety; selection of options must be based on optimization of summer road maintenance 

practices so as not to jeopardize road safety, while minimizing the potential for harm to 

the environment. Any action taken to reduce impacts on the environment is also likely to 

reduce potential for contamination of groundwater-based drinking water supplies, which 

is clearly desirable. 

Future management should focus on key sources in areas where the assessment has 

indicated concerns. These relate to patrol yards, roadway application, dirt disposal and 

ferrocyanides. 
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Patrol yards: Key concerns relate to the contamination of groundwater at patrol yards and 

the discharge to surface water. In addition, overland flow of salty contaminated waters 

can result in direct impacts to surface water and near-field vegetation. Based on surveys 

and reviews, salt losses from patrol yards are associated with loss at storage piles (which 

include salt piles as well as piles of sand and gravel to which salts have been added), and 

during the handling of salts, relating to both storage and loading and unloading of trucks. 

The discharge of patrol yard washwater is also a potential source of release of salts. 

Measures and practices should therefore be considered to ensure storage of salts and 

abrasives to reduce losses through weathering, to reduce losses during transfers, and to 

minimize releases of stormwater and equipment washwater. 

Roadway application: Key environmental concerns have been associated with areas of 

high salt use and high road density. Regions of southern Ontario and Quebec and the 

Atlantic provinces have the highest rate of salt use on an area basis and as such have the 

highest potential for contamination of soils, groundwater and surface water by road salts 

as a result of roadway applications. In addition, urban areas in other parts of the country 

where large amounts of salts are applied are of potential concern, especially for streams 

and aquifers that are wholly surrounded by urban areas. In rural areas, surface waters 

receiving drainage from roadways may also be susceptible to contamination. Areas where 

splash or spray from salted roads can be transported through air to sensitive vegetation 

are a potential concern. Wetlands that directly adjoin roadway ditches and that receive 

runoff in the form of salty toxified waters are also potential management concerns. 

Therefore, measures should be considered to reduce the overall use of chloride salts in 

such areas. The selection of alternative products or of appropriate practices or technology 

to reduce salt use should be considered while ensuring maintenance of roadway safety. 

Affected dirt disposal: Key environmental concerns relate to eventual loss of toxic dirt 

into surface water and into soil and groundwater at debris disposal sites. Measures to 

minimize percolation of salty dirt waters into soil and groundwater at debris  disposal 

sites should be considered. Practices to direct the release of salty dirt waters into surface 

waters that have minimal environmental sensitivity, or into storm sewers could be 

considered. Measures should also be considered to ensure sufficient dilution before 

release. 

Ferrocyanides: This assessment indicates that there is a possible adverse exposure for the 

more sensitive aquatic vertebrates in areas of very high use of road salts. Risks could be 

reduced by reducing total salt use or reducing content of ferrocyanides in road salt 

formulations. To reduce the possibility of exposure, producers of road salts could 

consider reducing the addition rate of ferrocyanides to road salts. Any reduction in total 

salt use would be expected to result in an equivalent reduction in release of ferrocyanides. 
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RISK MANAGEMENT STRATEGY FOR ROAD SALTS 

1. ISSUE AND BACKGROUND 

The Priority Substances List Assessment Report for Road Salts was published on December 1, 2001. The 

report concluded that Road Salts that contain inorganic chloride salts with or without ferrocyanide salts 

have adverse impacts on the environment and are therefore toxic under Section 64(a) and (b) of the 

Canadian Environmental Protection Act, 1999 (CEPA 1999). Since Road Salts are neither persistent nor 

bioaccumulative, they have been categorized as Track 2 under the Toxic Substances Management Policy.  

The Road Salt assessment covered the chloride salts: sodium chloride (NaCl), calcium chloride (CaCl2), 

magnesium chloride (MgCl2), potassium chloride (KCl), brines used in dust suppression, the salt portion of 

abrasive mixtures and additives commonly used in road salts (ferrocyanides). 

  

2.0 CONCERNS / NEED FOR ACTION 

It is estimated that approximately five million tonnes of chloride salts are released into the Canadian 

environment each year. This salt enters the surface water, soil and ground water and there is clear 

indication of environmental impact.  

The assessment documented adverse effects on soil properties, roadside vegetation, wildlife, groundwater, 

aquatic habitat, and surface water. 

The following areas of concern have been identified in the assessment. 

 Surface and Ground Waters: Road Salt contamination of surface and ground water is a concern 

in areas of high use on roadways and along major expressways as well as near point contamination 

from salt depots. There is clear indication of environmental impact in specific areas. Distance from 

sensitive areas will increase the time to reach concentrations of concerns. Ultimately all high use 

areas will be of concern. Many of the civil liability claims from property owners against transport 

authorities are related to contamination of well water from salt released into groundwater.  

 Soils Characteristics- Abiotic Effects: Sodium may displace other metals from the soil 

depending on soil conditions, clay content and exchangeable sodium ratio (ESR). Areas with 

highest impact will be where there is a high percentage clay content, and high ESR and low 

precipitation. Hot spots include Southern Ontario, Southern Quebec, and Alberta. 

 Vegetation: Plants can be exposed through the soil, air (salt mists from the road) and runoff 

water. Salt can be taken up by vegetation roots or deposited directly on foliage. In certain sensitive 

agricultural areas (e.g. orchard areas), contamination from road salt application has affected 

nearby crops and trees. In water drainage, salt is easily transported to surface waters such as 

creeks, rivers, lakes or oceans and can affect various populations of aquatic species. 

Sodium ferrocyanide: This chemical is used as an anti-caking agent. In aqueous solution when exposed to 

sun light breaks down into cyanide ions. Although only present in small amounts, it may be toxic to the 

aquatic environment. 

Critical Effects on Human Health: This negative effect is studied separately under Environmental Health 

Initiatives and diseases caused by inhalation of particulate matter 2.5 and 10, human illnesses. 


