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March 23, 2021 
File: 161414060 

Attention:  Ms. Kristen Pressey, RMI, Source Water Protection Program Coordinator 
City of Guelph 
City Hall 
1 Carden Street 
Guelph, ON  N1H 3A1 

Dear Ms. Pressey, 

Reference:  Victoria-Cassino, 103-105 Victoria Road North, Guelph, Ontario – Salt Management Plan 

1.0 INTRODUCTION 

In accordance with the City of Guelph (City) requirements, a Salt Management Plan (SMP) has been 
prepared for a 44-unit townhome condominium block located at 103-105 Victoria Road North in Guelph, 
Ontario (Site). The Site is a 0.966 ha development fronting Cassino Avenue and is bounded by Cassino 
Avenue to the south, single-family residential units to the west and east and the Victoria Hollow Townhome 
development to the north. Access to the townhome units is to be via Cassino Avenue at the south end of 
the Site.  

As part of the winter maintenance program, the Site will be subject to salt loads to mitigate pedestrian and 
vehicular collisions on travel pathways. The Ministry of the Environment, Conservation and Parks (MECP) 
has deemed that storage and application of road salt is a drinking water threat, as sodium chloride can 
readily infiltrate the subsurface into the groundwater system. This threat is especially significant in the City 
of Guelph, which is dependent on groundwater for drinking water. To ensure that road salt is applied in an 
environmentally responsible manner, this SMP has been developed.  

This SMP will identify practical methodologies that focus on limiting chloride impacts at-source through 
controlled material application rates and recommended salt application practices. To provide some ability to 
adapt over time, a further recommendation for monitoring work is proposed.  

This Plan is intended as an implementation/ monitoring tool for site owners. This adaptive and cyclical 
Management Plan will allow the owners to responsibly manage their winter maintenance programs, with the 
objective of providing safe and effective control of winter ice accumulation.  

2.0 STORMWATER MANAGEMENT DESIGN 

The design of the on-site stormwater management (SWM) system for the development is documented 
within the 103-105 Victoria Road North, City of Guelph – Functional Servicing Report (Stantec, 20211). The 
proposed SWM design includes a combination of features to provide the required water quality control 
(enhanced, i.e., 80% TSS removal), water quantity control (up to and including the 5-year storm event on-

 
1 Stantec 103-105 Victoria Road North, City of Guelph – Functional Servicing Report. March, 2021.  
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site) and maintain a water balance for infiltration of the Site. Subsurface storage/ infiltration facilities, 
superpipes, an oil and grit separator (OGS) unit and passive infiltration are incorporated into the design.  

Under existing conditions, the Site topography is relatively flat with no distinct topographic features and 
existing ground surface elevations across the Site vary by roughly 1m. Infiltration potential is somewhat 
limited on the site due to the conservatively assumed minimum infiltration rate of 5 mm/hr.  

Under the proposed SWM conditions, the Site roads, visitor parking areas and pedestrian walkways are all 
within a single catchment (Catchment 200 in FSR, Figure 3 (Stantec, 2021). Catchbasins in Catchment 200 
will direct runoff to the City’s storm sewers on Cassino Avenue. Overland flow follows the road grading and 
flows off of the Site to the City’s Right-of-Way on Cassino Avenue. To treat runoff, grading and servicing 
has been designed to separate ‘clean’ runoff (i.e., rooftop and landscaped areas) and ‘dirty’ runoff (i.e., 
roads and parking areas). ‘Clean’ runoff will be directed from rooftops to on-site infiltration facilities in order 
to provide water quantity control for up to and including the 5-year design storm. ‘Dirty’ runoff constitutes all 
roads and parking areas that will be exposed to sediment and other sources of contamination and will 
require quality treatment which will be achieved through the use of a conventional OGS prior to discharging 
to the municipal storm sewer systems.  

Given that the ‘dirty’ runoff is not designed to be infiltrated on the Site, there is limited concern for salt from 
de-icing activity to impact the groundwater system.  

3.0 SALT MANAGEMENT METHODOLOGY 

In preparation of this SMP, the City of Guelph’s Private Salt Management Plans Guidance Document for 
Proponents (City of Guelph, 2016) was referenced. The SMP for this development consists of the following 
components, in accordance with the guidance document: 

• Identification of traffic areas/ environmentally sensitive features; 

• Identification of snow storage/ removal areas; 

• Recommendation of alternative winter de-icing agents; 

• Identification of engineered measures to control stormwater runoff; 

• Recommend/ establish effective de-icing agent application rates; 

• Recommend/ establish effective operating procedures (snow removal/ disposal); and 

• Recommend a monitoring program to demonstrate adherence to the monitoring plan.  

As the City of Guelph relies on groundwater as the source of drinking water, it is recommended that salt is 
not used as the preferred de-icing method for pedestrian walkways. The timely removal of snow and ice 
and/ or the use of salt alternatives will provide effective management of winter ice/ snow accumulations, 
while limiting risk to the environment – specifically contamination of groundwater.  

It is recognized that this Plan is an attempt to limit application of chlorides; however, human safety shall 
take priority. During extreme weather events, the winter maintenance contractor shall use reasonable 
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judgement to ensure that sufficient ice/ snow control is provided for the safety of all persons accessing the 
Site.  

For more details on the City of Guelph Salt Management policies, please see the Guidance Document in 
Appendix A.  

3.1 TRAFFIC AREAS / ENVIRONMENTALLY SENSITIVE AREAS 

Within the proposed development there are areas that will be subject to traffic, both vehicular and 
pedestrian. The roadways and parking spaces for the proposed site are 0.37 ha and when paved 
pedestrian walkways are considered, there is an area of 0.39 ha which will be subject to salt from de-icing 
applications or salt residue from vehicles and exhaust. The SMP will outline measures to mitigate excessive 
salt application rates in this traffic area.  

Due to site topography, soils and hydrology, the Stormwater Management Plan designed to direct ‘dirty’ 
stormwater to the OGS and eventually to the Cassino Avenue storm sewer. This will result in the Site being 
less vulnerable to elevated salt concentrations entering the groundwater system as most meltwater will not 
infiltrate on-site. It is recommended that salt alternatives be used as the primary de-icing method for 
pedestrian walkways and removal of ice/ snow from pervious surfaces be timely.  

3.2 SNOW STORAGE AND REMOVAL AREAS 

As shown in Figure 1, there is a specific area within the Site designated for snow storage. All snow clearing 
operations should be carried out in a manner that permits stockpiling of snow in the north end of the on-site 
roadway, as shown in Figure 1. This location is deemed effective due to the available space on site, the 
location does not impede vehicular access to any of the residential units, does not impede access to the on-
site visitor parking areas and will not result in meltwater flowing over pervious surfaces, which will reduce 
the need for further de-icing. 

It is imperative that snow piles be confined to the general area prescribed in Figure 1 to prevent 
uncontrolled snowmelt from occurring (which could lead to undesirable freezing of meltwater and the need 
for more frequent salt applications). Should accumulations begin to affect or impede safe pedestrian/ 
vehicular access, snow removal may be necessary. In all cases where this snow is deemed to be in excess, 
the snow should be disposed of at an approved snow-dump facility.  

3.3 ALTERNATIVE ICE CONTROL PRODUCTS 

There are numerous proprietary ice control/ winter maintenance products available, each with a specific 
chemical composition. These products all share one similarity in that they utilize ionization principles to 
inhibit ice/ snow bonding to the surface asphalt layer. These products differ from standard road salt 
because they are manufactured from bio-degradable “natural” source alternatives and benefit the 
environment by limiting the release of sodium chloride into meltwater. Some examples of road-salt 
alternatives are listed below: 
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• Beet brine: used as pre-treatment for snowfall to reduce chloride usage which has had success as a 
pilot project in the City of Calgary2 

• EcoTraction: a commercial product derived from volcanic ash, provides instant traction for vehicles and 
works at temperatures reaching -50°C3 

• Cheese Brine: used as pre-treatment for snowfall and has had success in Polk County, Wisconsin4 

While many of the available natural-source alternatives provide similar performance to that of salt, they can 
be more expensive and may not be readily available. The use of these alternative products in Canada 
represents a relatively new technology and as such, it is difficult to assess specific performance of one 
product against another. The Site owners will need to review, compare and assess the specific product they 
wish to use based on their needs and the cost feasibility. Traction aids such as sand, grit and non-clumping 
kitty litter can reduce the potential for slipping on sidewalks.   

3.4 ENGINEERED MITIGATION MEASURES 

There are various engineering measures on-site that are intended to properly control site runoff and limit ice 
build-up, including the following:  

• The parking/landscaped area (0.64 ha) has been graded to drain via catchbasin/ storm sewer 
connections. This will reduce water flow and ice formation on pedestrian and vehicular traffic areas, 
allowing for a potential reduction in necessary salt application for most precipitation events.  

• The snow storage location is located nearby a catchbasin which will reduce the travel distance of 
meltwater that could be salt-laden and reduce the likelihood of refreezing and needing to de-ice further.  

• All rooftop ‘clean’ water, including meltwater from rooftops, will be directed via downspouts directly to 
the infiltration galleries. This avoids meltwater travelling over impervious area where it may re-freeze 
and reduces the requirement for further de-icing. 

3.5 OPERATING PROCEDURES / APPLICATION METHODS 

The primary ice/ snow control method to be implemented on-site is the timely removal of snow and ice from 
roadways, pedestrian walkways and the visitor parking areas. Appropriate signage is recommended to 
indicate that limited to no salt application for winter maintenance is permitted on pedestrian walkways.  

The effectiveness of ice control measures on-site is directly related to atmospheric conditions. Ice control 
products have product-specific effective temperature ranges; therefore, the application of ice control 
products outside of these temperatures has little to no effect. The winter maintenance contractor should 

 
2 Dormer, D. 2018. CBC News, Beet brine again used to keep Calgary streets clear of snow and ice. Retrieved from: 
https://www.cbc.ca/news/canada/calgary/calgary-beet-brine-snow-ice-control-
1.4909615?fbclid=lwAR3XOybKnXiDMHReV_ye9jbSvJhAr2oXZ--xqrO30YHk5diVKi5kglWTClw 
3 EcoTraction, 2019. Retrieved from http://ecotraction.com/ 
4 Chappel, B. 2014 NPR, Cheese to the Rescue: Surprising Spray Melts Road Ice. Retrieved from 
https://www.npr.org/sections/thetwo-way/2014/01/21/264562529/cheese-to-the-rescue-surprising-spray-melts-road-ice 
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ensure that ice control products are only applied within the temperature parameters for the product being 
used to avoid potential over-application, particularly with respect to salt application.  

Effective ice/ snow control can be achieved using standard application equipment, calibrated to deliver a 
product at a specified application rate. Pedestrian walkways should also be treated with a calibrated manual 
spreader and at no time should material be applied by hand as this is an ineffective dispersion method and 
has the tendency to over-apply.  

3.6 DE-ICING AGENT APPLICATION RATES 

As most Winter Maintenance Programs on private development sites are undertaken by private contractors 
using a wide variety of application methods/ rates, private developments can be a significant source of 
increased chloride concentrations in surface and groundwater. As previously discussed, it is recommended 
that the timely removal of snow and ice, combined with the use of alternative de-icing products be used as 
the primary ice control measures on Site. It is understood however, that human safety shall take priority. 
During extreme weather events, the winter maintenance contractor shall use reasonable judgement to 
ensure that sufficient ice/ snow control is provided for the safety of all persons accessing the Site.  

Salt application rates for the roadways on the Site are recommended to be the same rates as typically 
applied to local roads of 2.2 tonnes / 2-ln-km (values provided by the Region of Waterloo, 2012). As 
mentioned previously in Section 3.3, it is recommended that salt alternatives be used as the primary de-
icing method for pedestrian walkways. 

The Site owner should ensure to hire winter maintenance contractors that are Smart About Salt TM certified 
and follow guidelines set out in The Synthesis of Best Practices of Road Salt Management5. Specific to 
application rates, the guidance document outlines the following best management practices: 

• Application rates specific to the material and roadway condition should be followed.  

• Weather forecasts should be monitored to inform the required application rates. 

• Application equipment should be calibrated to ensure it functions as intended. 

• Staff should be educated/ trained to ensure proper procedures are followed. 

• Indicators should be developed and followed to ensure the owner adheres to the specified application 
rates.  

• The application rates should be reviewed by senior management annually to confirm desired results are 
achieved. 

For more details on the TAC Road Salt Management Practices, please see Appendix A.  

 
5 Transportation Association of Canada, 2013. Synthesis of Best Practices of Road Salt Management. Retrieved from http://www.tac-
atc.ca/sites/tac-atc.ca/files/site/doc/resources/roadsalt-1.pdf  
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3.7 MONITORING PLAN 

Based on the preceding information, it is evident that timely removal of snow and ice and the use of 
alternative de-icing products should be the primary control method for de-icing on the Site. Road salt use 
should only be used when deemed necessary by the winter maintenance contractor and should not exceed 
the application rate specified in section 3.6 (2.2 tonnes/ 2-ln-km) to avoid impact to groundwater chloride 
concentrations.  

To ensure that this plan is effectively managing salt use on the Site, it is recommended that the Site owners 
review the effectiveness of winter maintenance operations annually, with the goal of identifying deficiencies 
and opportunities for improvement. The plan would then be re-assessed the next year to quantify the 
impact of the revised procedures. This cyclical approach (review/ recommend/ re-assess) will allow this 
SMP to become a living document to more readily meet site-specific needs.  

4.0 SOURCE WATER PROTECTION 

Within the City of Guelph, the Grand River Source Protection Plan (SPP) is applicable to ensure proper 
safeguarding of drinking water6. Specific to salt management, the SPP outlines that new developments 
should be designed incorporating salt storage/ handling best management practices. The SPP policies 
pertaining to the handling and storage of salt and snow are included in Appendix B.  

In the Grand River SPP, policy mapping has been used to determine the Wellhead Protection Areas 
(WHPA) and an assigned vulnerability score. The vulnerability score of an area can range from 0-10, with 
10 representing a high probability of contaminants reaching the drinking water source. 

As shown in the City of Guelph Well Supply Map in Appendix B, the Site is located withing WHPA B and in 
an area with a vulnerability score of 8. Therefore, waste disposal, sewage systems and dense non-aqueous 
phase liquids (DNAPLs) are not permitted within the area. The MECP Source Protection Information Atlas 
online mapping tool was used to determine that the Site is not located within an Intake Protection Zone 
(IPZ), a Highly Vulnerable Aquifer nor any other Source Protection policy. Given the Site’s intended use, 
little to no contaminant risk is anticipated. However, to mitigate against any risk of vulnerability, the best 
management practices outlined in this SMP should be followed.  

5.0 CONCLUSION AND RECOMMENDATIONS 

The controlled application of standard sodium chloride (rock salt) within the Site roadways at a 
recommended application rate of 2.2 tonnes/ 2-ln-km will provide effective management of winter ice/ snow 
accumulations while limiting potential risks to the environment. It is further recommended that alternative 
de-icing products be used when feasible on pedestrian walkways to reduce risk of sodium chloride 
meltwater travelling over pervious surfaces and entering infiltration galleries. Additionally, the Site owner 
should ensure to hire Smart About Salt TM certified contractors. It is recognized that this Plan is an attempt 
to limit the application of chlorides; however, human safety shall take priority. During extreme weather 

 
6 Grand River Conservation Authority, 2015. Grand River Source Protection Plan. Retrieved from 
https://www.sourcewater.ca/en/source -protection-areas/resources/Documents/Grand/Grand_Plan_Vol2_ch8.pdf 
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events, the winter maintenance contractor shall use reasonable judgement to ensure that sufficient ice/ 
snow control is provided for the safety of all persons accessing the Site.  

The preceding analysis and supporting documentation provide a comprehensive and adaptive SMP that 
forms the basis for responsible, effective winter maintenance for the Site. It is recommended that the Site 
owners meet annually to review/ assess their specific winter maintenance operations with the objective of 
effectively managing salt application on the Site.  

Sincerely, 

STANTEC CONSULTING LTD. 

Cameron Irvine MSc 
Environmental Analyst and Field Coordinator 
Phone: 519-573-3794  
Cameron.Irvine@stantec.com  

Trevor Fraser P.Eng. 
Project Manager 
Phone: (226)898-2479  
Trevor.Fraser@stantec.com 

Attachment: Figure 1 – Salt Management plan 
Appendix A – Salt Management Plan Guidance Documents 
Appendix B – City of Guelph Source Water Protection Documents  

c. Ms. Jackie Bellemare, Stantec Consulting Ltd. 
lm v:\01614\active\161414060\design\report\smp\rpt_161414060_smp_20210323_lm.docx 
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1.0 Introduction and Background 

 
The City of Guelph is the largest groundwater dependent community in Canada. Maintaining a safe 
drinking water supply is critical to all of our stakeholders. The City of Guelph’s Source Water 
Protection Program comes into effect on July 1, 2016.  

The Ministry of the Environment and Climate Change (MOECC) identified 21 activities as 
prescribed drinking water threats that are to be addressed through drinking water source protection. 
Three of the threat activities are related to the use of salt for winter road de-icing: 

 Application of road salt (Prescribed Threat # 12);  
 Handling and storage of road salt (Prescribed Threat # 13); and 
 Storage of Snow (Prescribed Threat # 13). 

Road salt has been identified as a threat to drinking water because the sodium and chloride that are 
the primary components of road salt can dissolve into run-off and infiltrate into our groundwater 
systems.  Applying too much salt on roads, parking lots, driveways, and sidewalks can cause sodium 
and chloride concentrations in our water supply aquifers to increase to unacceptable levels.  

Road salt is an especially challenging contaminant for municipal groundwater supplies in Ontario as 
there must be a balance between maintaining safe conditions for use of roads and protecting the 
drinking water sources.  Many municipalities in Ontario, including Guelph, have taken steps to 
reduce road salt application through use of Municipal Salt Management Plans.  The Municipal Salt 
Management Plans typically provide guidance on methods to store salt, use alternative de-icing 
agents, reduce the amount of salt applied, to identify measures for removal of snow and run-off that 
may be laden with salt, and to monitor salt usage and effectiveness and continually update the salt 
management plan to optimize effectiveness.  

This document is intended to provide an overview of the new policies that have been developed 
with the aim to protect our groundwater resources and to provide guidance for private land owners 
and business in preparing salt management plans to comply with these policies. 

2.0 Source Protection Plan Policies 

As of July 1, 2016, the City of Guelph and the development community will need to comply with 
the Approved Source Protection Plan (SPP) for the Grand River Source Protection Area. The new 
policies in the SPP that relate to the Handling and Storage of Road Salt or storage of snow are: 



Private Salt Management Plans in the City of Guelph 
Version 1 – June 30, 2016 
 

 Page 2 of 8 

 

Policy 
Number 

 
Policy Description 

G-CW-28 
Future 

Specify Action 
WHPA-A-v.10 
WHPA-B-v.10  

To ensure that the future handling and storage of road salt never becomes a 
significant drinking water threat within the vulnerable areas, where this activity 
would be a significant drinking threat, within two (2) years of the date that the 
Source Protection Plan comes into effect, the City of Guelph shall amend the 
Salt Management Plan to identify the location of Wellhead Protection Areas 
and utilize best management practices in these areas. 

CG-MC-29 
Future 

Land Use Planning  
WHPA-A-v.10 
WHPA-B-v.10  

To ensure that the future handling and storage of salt never becomes a 
significant drinking water threat, where this activity would be a significant 
drinking water threat, the City of Guelph shall require new development to be 
designed based on best management practices regarding handling and 
storage.  

CG-MC-30 
Future  

Land Use Planning 
WHPA-A-v.10 
WHPA-B-v.10 

To ensure that future storage of road salt of greater than 5,000 tonnes never 
becomes a significant drinking water threat within vulnerable areas, where this 
activity would be a significant drinking water threat, this activity shall be 
prohibited using tools under the Planning Act. 

CG-CW-31 
Future 

Education & 
Outreach  

WHPA-A-v.10 
WHPA-B-v.10  

  

To ensure that the future handling and storage of road salt never becomes a 
significant drinking water threat within the vulnerable areas, where this activity 
would be a significant drinking water threat, the City of Guelph shall establish 
or enhance the education and outreach programs for the private and public 
sector, as well as the general public, about the impacts of road salt on drinking 
water sources and the use of best management practices. It is recommended 
that the key messages be the efficient use of road salts and the use of 
alternatives.  

CG-MC-32.1 
Future  

Land Use Planning 
WHPA-A-v.10 
WHPA-B-v.10 

ICA (NIT) 

To ensure that the future storage of snow never becomes a significant 
drinking water threat within vulnerable areas, where this activity would be a 
significant drinking water threat, the City of Guelph shall require new 
development to be designed based on best management practices regarding 
snow storage including the provision of designated snow storage areas and 
the management of associated meltwater. 

CG-MC-32.2 
Existing/Future  

Part IV RMP 
WHPA-A-v.10 
WHPA-B-v.10 

ICA (NIT) 

To ensure that the existing and future storage of snow ceases to be and/or 
never becomes a significant drinking water threat within vulnerable areas, 
where this activity would be a significant drinking water threat, the activity of 
storage of snow has been designated for the purpose of Section 58 of the 
Clean Water Act, 2006 and a Risk Management Plan is required. 

Source: Grand River Source Protection Area Approved Source Protection Plan November 26, 2015 
 
Policy CG-MC-28 is directed at the City of Guelph and refers to the Municipal Salt Management 
Plans.  This direction is to ensure that the Municipal Salt Management Plan recognizes the 
vulnerable areas established in the SPP and employs additional measures to minimize salt use in 
these areas.   
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Policies CG-MC-29 and CG-MC-32.1 apply to applicants for new development in the City of 
Guelph.  To address these policies, the City of Guelph is requiring applicants to prepare and submit 
a Private Salt Management Plan as part of their development application.  

Policy CG-MC-32.2 applies to specific circumstances where new development, which includes snow 
storage on an area greater than 1 hectare, is proposed in a vulnerable area where this activity would 
be considered to be a significant threat to the drinking water supply.  The Risk Management Official 
will identify this situation as part of the Section 59 Policy Applicability Review and, where required, 
will initiate negotiation of a Risk Management Plan with the person who will be carrying out the 
activity. 

3.0 Private Salt Management Plans 

The Private Salt Management Plan will consist of a letter, report, or technical memorandum that 
addresses the required content and a Site Plan drawing of appropriate scale.  The following sections 
outline the expected content of a Private Salt Management Plan.  The City anticipates that a qualified 
professional will assist proponents in preparing an effective Private Salt Management Plan.   

3.1 Objectives 

The objective for Private Salt Management Plans in the City of Guelph is to employ best 
management practices in design and operations of new development to minimize the potential 
release of sodium and chloride from road salt sources while maintaining safe conditions for 
pedestrians and vehicles. 

3.2 Content of Private Salt Management Plans 

A typical Private Salt Management Plan would contain the following sections: 

3.2.1 Introduction & Objectives 

The introduction will present an overview of the proposed development and outline the approach to 
be taken in salt management to meet the objectives of the SPP in the City of Guelph 

3.2.2 Identification of Traffic Areas and Sensitive Features 

The Private Salt Management Plan will describe any areas that will see vehicular or pedestrian traffic 
and any areas that are considered to be environmentally sensitive.  Environmentally sensitive areas 
will include features that may provide an opportunity for increased infiltration of salt to the 
subsurface and natural or constructed features that may need to be protected from exposure to salt. 

3.2.3 Identification of Snow-Storage/Disposal Areas 

Areas to be used for bulk snow storage or disposal are to be clearly indicated in the Private Salt 
Management Plan and illustrated on the Site Plan drawing.  The Private Salt Management Plan must 
indicate that the designated areas are sufficient to hold the expected quantities of snow, or to 
provide a plan for additional snow removal operations.  The City expects that areas to be designated 
for snow storage will minimize direct infiltration and that run-off from these areas will be contained 
and directed to existing or proposed storm water management facilities. 
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3.2.4 Use of Alternative Products 

Outline the proposed use of alternative winter de-icing agents that will minimize the potential 
release of sodium and chloride in meltwater.   

3.2.5 Engineered Measures 

The Private Salt Management Plan will describe recommended or proposed engineering measures or 
designs intended to: 

 Minimize infiltration of run-off to the subsurface. 

 Direct run-off to on-site storm sewer catch basins. 

 Divert run-off from building downspouts away from sidewalks and areas for pedestrian or 
vehicular traffic. 

3.2.6 Operational Measures 

The Private Salt Management Plan will describe operational measures intended to minimize use of 
road salt.  As a minimum, operational measures will include: 

 Recommended/proposed operating procedures for snow removal/disposal and storage. 

 Recommended/proposed timing for snow removal/disposal. 

 Recommended/proposed methods and timing for application of de-icing agents 

 Recommended/proposed application rates for de-icing agents. 

 Recommended/proposed measures for tracking usage of de-icing agents (particularly agents 
that may release sodium and/or chloride. 

 Recommended/proposed monitoring program to demonstrate adherence to the operations 
plan and to allow the plan to be revised to be more effective. 

The City of Guelph anticipates that winter de-icing agents will be applied using equipment that can 
be metered to control the application rate and that the recommended/proposed application rates 
will be consistent with industry-accepted best management practices for the proposed use. 

3.2.7 Adaptive Monitoring/Management  

The City of Guelph encourages the use of adaptive monitoring management to document where the 
Salt Management Plan is being effective, particularly for public safety and, where possible, to identify 
further opportunities to further reduce salt usage.  These opportunities can include changes to use of 
an area, changes in maintenance.  Annual review of the salt management plan, and specific 
experience and targets by the property owners and the persons responsible for winter maintenance 
operations is recommended.  
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3.2.8 Summary  

The Private Salt Management Plan is to contain a summary of the actions to be taken to manage salt 
usage in association with the proposed development and to clearly identify the parties who will 
implement the plan and their roles in carrying out the plan.  Please clearly indicate the name of the 
responsible person or company, contact person, phone number and email address. 

3.2.9 Site Plan Drawing 

The Private Salt Management Plan will reference appropriately scaled site plan drawings (as part of 
the site plan submission) to illustrate: 

 North arrow and scale  

 Buildings including entrances and the locations of all downspouts 

 Paved areas including parking and connecting roads 

 Sidewalks and any wheelchair access areas 

 Significant vegetation and grassed areas 

 Site entrances and exits and surrounding streets 

 Location of all site drainage features 

 Winter maintenance material storage and loading areas 

 Winter Maintenance Areas 

 Areas where salt is permitted 

 Areas where salt use is not permitted 

 High salt use areas 

 Low traffic areas 

 Privately maintained areas 

 City maintained areas 

The site plan with the above information can be included in the development application and 
referenced in the Private Salt Management Plan.  

4.0 Review Process 

The Private Salt Management Plan that is submitted as part of a development application will be 
circulated to the appropriate staff for review.  The following steps are taken during the review 
process: 

 For development applications that include an Environmental Implementation Report (EIR) 
the Private Salt Management Plan will be prepared and submitted to the City as part of the 
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EIR submission.  Environmental Planning staff will circulate the Private Salt Management 
Plan to Source Water Protection staff for review and comment as part of the review of the 
EIR. 

 For all other development applications the Private Salt Management Plan is to be prepared 
and submitted as part of a complete application. These Private Salt Management Plans will 
be circulated to Source Water Protection staff for review and comment as part of the review 
of the application. 

5.0 Additional Resources 

Additional information on salt management can be found at the following websites: 

Transportation Association of Canada 
Home | tac-atc.ca 
 
Salt Management Guide 
http://tac-atc.ca/sites/tac-atc.ca/files/site/doc/resources/roadsalt-1.pdf 
 
Road Salt and Snow and Ice Control Primer 
http://tac-atc.ca/sites/tac-atc.ca/files/site/doc/resources/primer-roadsalt-snow-ice.pdf  
 
Synthesis of Best Practices-Road Salt Management 
Syntheses of Best Practices | tac-atc.ca 
 
Smart About Salt Program 
Smart About Salt Council - Home 
 

For additional information, please contact the City of Guelph’s Risk Management Official: 

Peter G. Rider, P. Geo., Risk Management Official  
Engineering and Capital Infrastructure Services | Source Protection Planning 
City of Guelph 

T 519-822-1260 x 2368  | F 519-822-6194 | C 226-820-3608 

E peter.rider@guelph.ca 
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PRIMER
Transportation Association of Canada     Association des transports du Canada       December 1999

ROAD SALT AND SNOW AND ICE CONTROL

This is a primer for the public on the need and standard techniques for the use of road salt
to maintain safe roadway travel in Canada. TAC has also produced a comprehensive Guide
on the Management of Road Salt, and a series of Syntheses of Best Practices related to the
effective management of road salt use in winter maintenance operations.

This primer is intended to help the public under-
stand the role of road salt in maintaining
Canada’s road system. It is also an introductory
guide for use by road authorities in finding ways
to more effectively manage their salt use, and
provide the public with the safe efficient road sys-
tems they expect while minimizing the adverse
effects that road salt can have.

WHAT’S AHEAD
This Primer includes
the following:

Introduction

Importance of Road
Transportation to
Canada’s Economy

The Role of Winter
Maintenance in Maintaining
Safe and Efficient Road
Transportation

The Role of Salt in
Winter Maintenance

Road Salt and the
Environment

Alternatives to Road Salt

Reducing the Adverse
Effects of Road Salt

The Future

INTRODUCTION
Although there is ongoing research in the use of
alternative chemicals to road salt in winter road
maintenance, salt continues to be the de-icer of
choice in Canada.

Road Salt:  In this primer, the term “salt”
refers to sodium chloride (NaCl). Road salt
is mined from natural deposits in the ground.
This is the same material that makes up
table salt.

Although some of the statistics used in this Primer
is dated, they are still relevant. A greater discus-
sion of all of the matters covered in this Primer,
can be found in TAC’s Road Salt (NaCl) Man-
agement Guide .

IMPORTANCE OF ROAD TRANSPORTATION
TO CANADA’S ECONOMY
Canada has close to one million kilometres of
roads. This extensive network provides a safe,
efficient, and affordable means of surface trans-
portation, and supports a wealth of economic and
social activities.
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The Canadian Household

In 1995, Canadians relied on private motor ve-
hicles to travel 475 billion passenger-kilometres,
and public transit for another 8 billion. The aver-
age Canadian household spends about $5,000
annually on road transportation, largely to pur-
chase and operate private motor vehicles.

Spending on Road Transport
~  Per Household ~

Spending Item Spending ($)

Private Vehicle Purchases $2,519

Insurance / Repairs / Fuel $2,415

Urban Transit $125

Intercity Transit $51

Taxi $42

Total $5,152

Source:  Transport Canada (1996), Transporta-
tion in Canada 1996 - Annual Report .

The Canadian Economy

The direct and indirect effects of road-related
transportation is important to Canada’s economy.
Economy-wide, spending on road transportation
totalled over $90 billion in 1995.  Half of this
spending was on private motor vehicles, which
had substantial benefits for the Canadian steel,
petroleum, and insurance sectors.

Spending on Road Transport
~ Aggregate Economy ~

Spending Item Spending ($M)

Private Motor Vehicles $48,400

Passenger Carriers $4,800

Freight Carriers $12,500

Private Trucking $15,500

Government Spending $9,400

Total $90,600

Source:  Transport Canada (1996), Transporta-
tion in Canada 1996 - Annual Report.

Our roads also directly support the activity of
passenger and freight carriers (generating over
$32 billion in revenues in 1995).  Government
spending added another $9 billion in revenues
to the road construction sector.

Beyond this direct spending, our roads further
play an indirect yet essential role in supporting
other major transportation-dependent industries,
such as tourism, agriculture, petroleum, pulp and
paper, chemicals, and many others.

Other Social Benefits

Roads provide Canadians with increased mobil-
ity to pursue a range of social activities (e.g. vis-
iting friends and family, recreational pursuits,
getting to and from work).  Emergency and se-
curity services (e.g. fire protection, ambulance,
police services) which protect our safety and well-
being could not function without Canada’s road
network.

Roads play essential and irreplaceable roles in
supporting the high standard of living enjoyed by
Canadians.

THE ROLE OF WINTER MAINTENANCE IN
MAINTAINING SAFE AND EFFICIENT ROAD
TRANSPORTATION
Safe and efficient road traffic is essential to the
Canadian way of life.  We rely on our road net-
work for transport to the workplace and other
economic uses, for recreation and leisure activi-
ties, and for emergency and security services. A
strong Canadian economy is built on an efficient
road transportation system. The safety, efficiency,
and beneficial uses of our roads are sometimes
compromised by snow and ice accumulation.

The Costs of Snow and Ice Accumulation

Snow and ice accumulation can result in a num-
ber of highly visible consequences.  Not the least
of these is reducing the safety which is normally
afforded to the Canadian motoring public.

Increased accident rates result in corresponding
damages to human health, property, and wild-
life.  Snow and ice accumulation can also result
in a wide range of other, less obvious, adverse
impacts.  These include impacts on:
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individual motorists (e.g. through increased
travel times and costs, and greater travel
anxiety);

the economy (e.g. economic losses as a re-
sult of inability of employees to reach the
workplace or consumers to reach the
marketplace); and

society (e.g. the inability of emergency and
security services to operate efficiently,
restricted mobility, and inaccessibility of some
locations).

These adverse impacts of snow and ice accu-
mulation affect all Canadians, and generally re-
sult in direct and indirect costs and a lower stan-
dard of living if left unchecked.

The Benefits of Winter Maintenance

Winter maintenance activities, including the use
of road salt, can mitigate or eliminate the adverse
economic and social impacts resulting from snow
and ice accumulation.  Winter maintenance can:

lower accident rates through safer roads;

lower  associated insurance and liability
claims;

generate time savings from faster (and safer)
travel;

generate fuel savings as a result of better
traction and less congestion;

reduce productivity losses due to late days
and absenteeism by employees;

reduce productivity losses due to unavaila-
bility of material inputs to production;

help to avoid lost sales due to inaccessibility
of finished goods to the marketplace;

help to avoid lost sales due to inaccessibility
of the customer to the marketplace;

reduce the cost of commodities by reducing
the transportation component of costs;

ensure that emergency and security services
can operate efficiently; and

ensure mobility for Canadians to engage in
social activities.

A number of attempts have been made to mea-
sure the net benefits to society resulting from the
performance of winter maintenance activities.
These studies explicitly recognize that the use
of road salt results in costs to the road authority,
and sometimes in unintended costs to road us-
ers and other non-users.  For example, road salt
has purchase and application costs, and may
result in vehicle corrosion, damage to bridge
decks, degradation of water supplies, and im-
pacts on the natural environment.

The studies also estimate that the social ben-
efits conveyed through the use of salt in winter
maintenance outweigh these costs.  Estimates
of the ratios of societal benefits to costs of
salting roads range from 2.0:1 to 18.1:1.  These
benefit/cost ratios suggest that at least two dol-
lars in benefits tend to result from each dollar
spent on winter maintenance activities through
the avoidance of the adverse impacts of snow
and ice accumulation, and the restoration of the
beneficial uses of roads.

THE ROLE OF ROAD SALT IN WINTER
MAINTENANCE
Safe roads in the winter depends upon maintain-
ing sufficient traction between the vehicle’s tires
and the road to prevent skidding during vehicle
operation and braking. Slippery conditions result
from moisture freezing on the road during peri-
ods of fog, rain or snowfall when the road tem-
peratures are below freezing.

As snow accumulates on the road and is com-
pacted by traffic, it forms a bond with the pave-
ment, making it difficult to remove with plows. In
these situations, salt is needed to break through
the snow to prevent this bond from forming. Fig-
ure 1 illustrates this deicing process.  The salt
reacts with moisture to create a layer of salty
water - called brine - between the snow or ice
layer and the road.  This brine layer has a freeze
point below zero degrees Celsius, and breaks
the bond, permiting the snow and ice to be plowed
from the road.

A clear trend to achieving more efficient salt use
and safer road conditions is to apply the salt at
the beginning of the storm to create a road con-
dition that will prevent the initial freezing and the
formation of the snow/road bond. This proactive
and preventative approach requires less road salt
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than that which is required to de-ice the road
once the snow/ice pack has formed. It also helps
keep the road ice-free throughout the storm. This
is why we often see trucks spreading salt imme-
diately after the storm has started.  Rock salt
should never be applied to bare pavement. The
early application of salt is often referred to as
“anti-icing”.

Following the initial salt application, plowing can
proceed to remove continuing snow accumula-
tions. Additional salting is only required to en-
sure sufficient traction and an ice-free surface.

Therefore, a chemical such as road salt, is criti-
cal to restoring safe road conditions where snow
and ice conditions occur.

ROAD SALT AND THE ENVIRONMENT
Although road salt is critical to maintaining safe
winter road conditions, excessive use can have
negative impacts on the environment. It is im-
portant therefore to only apply as much salt as is
necessary to achieve the safe driving objectives.
Some of the environmental effects are identified
below.

Surface and Groundwater - Salt that goes into
the ground will dissolve in the water in the soil
and can increase the amount of salt in well wa-
ter. In high concentrations this can affect the taste
of the water. Heavy salt loading to streams dur-
ing sensitive periods of the year can adversely
affect fish. However, most of the loadings are in
the spring during high flow periods when dilution
is high and  watercourse sensitivities are low.

Vegetation - High concentrations of salt in soil,
groundwater and salt spray from roadways can
damage roadside vegetation such as trees,
shrubs and grass. Some species of plants are
more tolerant of high salt concentrations and
therefore should be used near roadways.

Soil Impacts - The sodium in road salt can react
with soil and cause increased hardness, in-
creased pH and reduced permeability for some
soil types.  These characteristics in the roadside
soils can adversely affect the fertility of the soils
and their ability to grow plants. This is another
reason for being selective in the type of plants
used in roadside landscaping.

Wildlife - Some wildlife have a need for salt in
their diets in the spring due to reduced salt diets
over winter.  These animals are often attracted
to the roadside where there is a high spring salt
concentration. The presence of wildlife near road-
ways is always a potential hazard and one that
the driving public must be alert to.

Vehicle and Structural Corrosion - Road salt con-
tributes to the corrosion of vehicles and struc-
tures (e.g. bridges, parking garages etc.). Tech-
nological improvements in materials and paints
have reduced the corrosive effects of road salt.

ALTERNATIVES TO ROAD SALT
There has been considerable research into the
use of alternative de-icing chemicals. These
chemicals have different properties and in many
cases have reduced environmental impacts.

Salt is spread
on surface

Salt melts
through snow/ice,
forming brine

Remaining
snow/ice floats
on brine, breaking
bond with road
surface

Vehicle traffic breaks  through
the surface, reducing snow/ice
to plowable slush and moving it
to sides of road

1 2 3 4

Source – Salt Institute

Figure 1 – The Role of Salt in Ice Removal
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Also, some of the alternatives work at lower tem-
peratures than does road salt (NaCl). Many road
authorities have tried these alternatives but usu-
ally return to road salt because of its significantly
lower cost, its routine handling characteristics and
its predictability in achieving a safe driving con-
dition.

Research is continuing in hopes of finding a cost-
effective alternative to road salt. However, in the
mean time the best way to ensure appropriate
salt use and therefore reduce the amount of salt
being used, is through better forecasting about
when salt is needed, better handling practices
and improved technology for placing salt.

REDUCING THE EFFECTS OF ROAD SALT
There are many initiatives being evaluated and/
or used to reduce the amount of salt that is
needed to maintain a safe bare-pavement road.
These involve:

Reducing the accumulation of snow and ice
on the roads, therefore eliminating the need
for salt;

Better predicting when and where salt needs
to be applied;

Improving the accuracy with which salt is
placed on the road to achieve the best
results;

Reducing the amount of salt lost to the road-
side shoulders and ditches before it has had
a chance to work; and

Improving the storage and handling of salt at
the maintenance yards.

Each of these techniques is discussed briefly
below.

Reducing the Amount of Snow on the Road - It is
clear that if less snow is allowed to collect on the
road, less plowing, sanding and salting will be
required. Snow drifting occurs when the winds
that are carrying snow are slowed down to the
point that the snow drops onto the ground. This
slowing of the winds can be caused by an ob-
struction such as trees, shrubs, posts, guiderails,
etc., or a change in the terrain such as a ditch.
This can cause snow drifts - or areas where un-

usual amounts of snow accumulate. Even parts
of the road itself can create this snow drifting
problem. For example if the road is divided by a
median, and the upwind lanes are higher than
the downwind lanes, drifting can occur on the
downwind lanes. Also, bridges and interchanges
can create drifting problems around the piers and
abutments for the bridge.

It must be understood that dry pavement will al-
low the snow to blow clear, and that salt can make
the road wet, causing blowing snow to stick and
accumulate.

By taking care when designing roadways and
through strategic placement or clearing of road-
side vegetation, it is possible to reduce the num-
ber of areas where drifting will affect the road-
way. Standard snowfences or living-snowfences
- trees, shrubs, agricultural crops or stubble - are
valuable tools in reducing snow drifting problems.
These snowfences actually cause drifting off of,
rather than on, the roadway.  Innovative agree-
ments are being developed with farmers to leave
strategically placed rows of crops or stubble to
trap the snow in the fields and prevent it from
drifting onto the roads.

Vegetative clearing to reduce shading, and in-
novative pavement designs to ensure proper
drainage are other techniques being used to pre-
vent the formation of ice and therefore reduce
the need for salt.

Predicting When to Apply Salt - For decades,
winter maintenance personnel have used their
experience to make decisions about when and
where to place salt. This is a challenging task
and one that road maintainers have become very
good at.

They are being helped with new advances in in-
formation technology. Anyone who has watched
the snow melt from their paved driveway on a
sunny day, even though the air temperature is
well below freezing, knows that pavement tem-
peratures can be significantly different from air
temperatures.  When it comes to the formation
of ice on the road - it is the pavement tempera-
ture that is most important.

Hand-held infrared thermometers measure pave-
ment temperatures to help the observer monitor
pavement condition trends.
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Road Weather Infor-
mation Systems (RWIS)
with pavement and at-
mospheric sensors are
now providing up-to-
the-minute information
to the road maintainers
about what is happen-
ing at the road surface.
Pavement sensors em-
bedded in the road sur-
face, linked to mini
weather towers, collect
information that is sent
to a weather service.
Their experts can fore-
cast when freezing
pavement conditions
are likely to occur simi-
lar to the way they fore-
cast the weather. This
provides an early warn-
ing to road maintainers
to have their people and
trucks ready. The patrol staff relate the forecast
to the actual observed conditions and the real
time pavement information coming from the sen-
sors. If they see that there is going to be precipi-
tation, and the road temperatures are below
freezing then they know that they need to put
salt down.  However, if the pavement tempera-
tures are above freezing and are likely to stay
there, then salt is not needed.

It is now common practice to place the salt on
the road at the beginning of the storm event to
prevent the formation of ice. By doing so, less
salt is required to achieve the same end - safe
roads.

Through tools and techniques such as these, the
road maintainers can ensure the continued high
degree of safety with just the right amount of salt.

Putting the Salt in the Right Place - Salt is placed
through the use of spreaders. It is important that
the right amount of salt is placed to achieve the
objectives - not too much and not too little. New
spreader technology is allowing the road main-
tainer to place exactly the right amount of salt in
the correct location regardless of the operating
speed of the spreader. Furthermore, electronic
spreader controls permit a better understanding

of the amount of salt being used, so that proper
applications are documented and wasteful prac-
tices can be identified and corrected.

Keeping it on the Road - Salt that is lost to the
ditch is wasted. It cannot perform its function of
dissolving and preventing the bonding of snow
and ice to the road surface if it does not stay on
the road.  Several techniques are being used to
reduce the loss of salt to the side of the roadway.
Better distribution techniques such as windrow-
ing on the crown of the road and more accurate
spinners are being used. Experiments with zero-
velocity spreaders are being carried out. These
spreaders blow the salt out in the opposite direc-
tion as the vehicle is moving. The salt is dis-
charged at the same speed as the vehicle. Be-
cause the salt is traveling in the opposite direc-
tion as the spreader, it is not moving in relation
to the road. Therefore it is not prone to bouncing
off the road. With refinements, these spreaders
hold promise.

A more widely used technique for keeping the
salt on the road and increasing the speed of the
melt action is “Pre-wetting”. Pre-wetting involves
spraying liquid salt brine onto the solid salt as it
is being spread.  This has two benefits. The first
is that it makes the salt sticky and therefore it
stays on the road better.  The second is that the
salt is already wet and therefore starts to form
the brine that is needed to break the ice-road
bond more quickly.  Studies in the USA show
that pre-wetting can increase the retention of salt
on the road to 96% as compared to about 70%
with dry salt application. Some areas are also
experimenting with the use of straight brine ap-
plication.

Better Salt Handling at Maintenance Yards -
Maintenance yards have a high potential for salt
loss. This generally comes from unprotected salt
or sand/salt piles and spillage during the han-
dling of salt.  Salt and sand/salt mixes must be
covered to protect them from the elements.  Not
all road jurisdictions can afford to house all their
stockpiles inside buildings. However, even where
outside storage is necessary, these stockpiles
should be placed on impermeable asphalt or
concrete pads and covered with tarps.

Spillage of salt comes during handling operations
such as:

A Typical Tower at an
RWIS Installation
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stockpiling the salt at the beginning of the
winter;

creating the sand/salt mixture;

loading the spreaders;

spilling salt from over-loaded spreaders;

unloading residual salt from the spreaders
at the end of their runs; and

washing the spreaders following the storm.

Good housekeeping practices are being put in
place by many road authorities to reduce the
amount of salt lost during these storage and han-
dling processes.

THE FUTURE
Considerable progress has been made in reduc-
ing the amount of salt that has to be used to
maintain safe roadways.  As more road authori-
ties realize the benefits that can be achieved
through improved techniques and technologies,
the amount of salt needed to safely maintain a
kilometre of road will continue to be optimized.

~ FOR MORE INFORMATION ~
More information on the effective man-
agement of Road Salt can be obtained
from the Transportation Association of
Canada at:

2323 Saint Laurent Blvd.
Ottawa, Ontario, Canada, K1G 4J8

Specifically look to the TAC Road Salt
Management Guide and the series of
Syntheses of Best Practice for Road
Salt Management.

www.tac-atc.ca

Research continues into alternative de-icers and
there may be a time when other chemicals are
cost-effective.  In the mean time efforts continue
to improve the way in which road salt is man-
aged.
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Syntheses of Best Practices
Road Salt Management Transportation Association of Canada

1.0 – SALT MANAGEMENT PLANS

This is one in a series of Syntheses of Best Practices related to the effective management of road
salt in winter maintenance operations.  This Synthesis is provided as advice for preparing Salt Management
Plans.  The Synthesis is not intended to be used prescriptively but is to be used in concert with the legislation,
manuals, directives and procedures of relevant jurisdictions and individual organizations.  Syntheses of Best
Practices have been produced on:

1. Salt Management Plans

2. Training

3. Road, Bridge and Facility Design

4. Drainage

5. Pavements and Salt Management

6. Vegetation Management

7. Design and Operation of Maintenance Yards

8. Snow Storage and Disposal

9. Winter Maintenance Equipment and
Technologies

10. Salt Use on Private Roads, Parking Lots
and Walkways

11. Successes in Road Salt Management: Case Studies

For more detailed information, please refer to TAC’s
Salt Management Guide - 2013.

CONTENTS

INTRODUCTION 1
OBJECTIVES OF A SALT
MANAGEMENT PLAN 2
COMMITMENT AND POLICY 2
GUIDING PRINCIPLES 2
FRAMEWORK FOR A SALT
MANAGEMENT PLAN 3
CONCLUSION 5

The amount of salt used is a function of local service
level policies and budgets, the transportation system,
snowfighting strategies and technique and weather
conditions. Because of the variability of conditions
across Canada, salt management initiatives need to be
developed and implemented locally by each
organization. Transportation organizations should be
responsible for developing their own salt management
plans. The framework presented here has been
developed to support organizations in their pursuit of

INTRODUCTION

Canadians spend over $1 billion annually on winter
maintenance to keep roads, walkways and parking lots
safe and passable. Deicing is a key part of winter
maintenance operations. Road salts (particularly
sodium chloride) are the preferred deicing/anti-icing
chemicals for maintaining winter safety because of
their cost, effectiveness and ease of handling. Road salt
(particularly calcium chloride) is also used to control
dust on gravel roads and construction sites during dry
weather.  Excessive use of salt can have environmental
impacts. Recognizing their responsibility to the
environment, road authorities across Canada have
been taking positive actions towards implementing salt
best management practices.  The Transportation
Association of Canada has published a Salt
Management Guide and a series of Syntheses of Best
Practices to assist organizations as they find ways to
more effectively manage their salt use and provide the
public with the safe and efficient transportation
systems they expect, while minimizing effects on the
environment.
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best management practices and the preparation of salt
management plans.  The framework follows an environ-
ment management system (EMS) approach.

A successful Salt Management Plan is based on the
following principles:

It is grounded in policy with guiding principles – set
and endorsed at the highest level in the
organization.

It is activity based, with each activity being
assessed at the outset against clearly established
standards and/or objectives to determine how
they can be carried out with minimal
environmental impact.

Deficiencies in current operations are identified
and corrective action established and
implemented.

Required actions are documented in policies and
procedures and communicated throughout the
organization – including contractors hired to
deliver snow and ice control.

Activities are recorded, monitored, audited and
reported periodically to assess progress and
identify areas for further improvement.

Gaps between actions and desired outcomes are
identified and corrective actions are developed
and implemented, with necessary modifications
being made to policies and procedures and
appropriate training.

The cycle begins again and continues on an
ongoing basis in the spirit of continual
improvement.

Figure 1 illustrates the process.

OBJECTIVE OF A SALT MANAGEMENT PLAN

An agency’s salt management plan provides the vehicle
through which the organization commits to
implementing salt best management practices as it
fulfills its obligation to provide safe, efficient and cost-
effective transportation systems. The Plan should
contain best management practices to protect the
environment from the negative impacts of road salts.
The Plan should include all areas where road salt is used
such as roads, sidewalks, parking lots and pathways.
The Plan should apply to all winter maintenance
personnel – both staff and hired resources/contractors.

COMMITMENT & POLICY

To be effective, the senior management of an agency
must commit to developing, implementing and
updating its salt management plan. A senior manager
who is responsible and accountable for the
implementation of the agency’s salt management plan
should be appointed. Organizations should establish a
clear road salt management policy endorsed at the
highest level of the organization.

Figure 1 – Salt Management Process
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GUIDING PRINCIPLES

The salt management plan should be grounded in the
following principles:

a. Safety – In recognition of the importance of
effective winter maintenance to the safety of
system users and maintenance crews, the
development and implementation of the salt
management plan will make safety the overriding
priority.

b. Environmental protection – In recognition of the
adverse effects that excessive use of road salt can
have on the environment, the salt management
plan will strive to minimize the amount of road salt
entering the environment.

c. Continual improvement – Different organization
within Canada are at different stages of
implementation of salt best management
practices (salt BMPs). The cost of moving towards
salt BMPs can be high, and changes must be
phased in over time. Therefore the salt
management plan must recognize that change
will be incremental and ongoing.

d. Fiscal responsibility – The phase-in period for the
salt management plan will need to be within the
financial capabilities of each organization.

e. Efficient transportation systems – In recognition of
the importance of efficient transportation to
Canada’s economy and quality of life, development
and implementation of the salt management plan
will take into account the effects on
transportation efficiency.

f. Accountability – Each organization must be
responsible and accountable for developing and
implementing its salt management plan.

g. Measurable Progress – Indicators must be
developed to ensure that progress on
implementing the salt management plans can be
tracked and reviewed.

h. Organization-based – The plans must be
developed and implemented by each organization
rather than be centrally driven.

i. Communication – A communication plan must be
developed for communicating internally and
externally with key stakeholders.

j. Knowledgeable and Skilled Workforce – The plans
must include regular, comprehensive and effective
training for managers, supervisors and operators.

FRAMEWORK FOR A
SALT MANAGEMENT PLAN

Each organization should develop and implement its
own salt management plan incorporating the guiding
principles set out in this framework. The plan should be
results-oriented and contain the following elements.

1. Salt Management Policy and Objectives

The organization should adopt a salt management
policy that commits the organization to measurable
improvements in its salt management practices.

The cornerstone of an effective plan is a clear salt
management policy enforced by senior management
and communicated to the organization.

2. Situational Analysis

An inventory of current practices must be established
to form a benchmark against which progress can be
measured. It should contain consistent elements to
allow the transportation community to measure and
track progress towards the goal of managing the
amount of road salt being placed into the environment
on a national basis. The following elements may be
considered in an overall situational analysis:

MATERIAL TYPE, SOURCE AND QUALITY

Type, amount, sources and quality of snow and ice
control materials used (all types including solids,
liquids and abrasive mixes)

The quality of snow and ice control materials can
influence their effectiveness. Organizations should
have quality specification addressing moisture
content, gradation and acceptable impurity levels.
It is also important to understand the supply chain
for all materials including delivery reliability.
Where supply problems may occur, contingency
plans should be in place.
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SPREADING

Current application rate for each type of material
and pavement condition

Percentage of fleet with pre-wetting

Percentage of fleet with liquid only applications

Percentage of fleet with ground-speed electronic
spreader controls

Use of alternative freeze point depressants

Number of road weather information systems
(RWIS) installations

Number of other surface temperature measuring
devices (hand-held or vehicle mounted)

Use of dedicated pavement and/or atmospheric
forecasting

SALT VULNERABLE AREAS:

Locations of salt vulnerable areas

Description of winter maintenance practices in the
vicinity of salt vulnerable areas (e.g. alternate
treatment)

SAND AND SALT STORAGE SITES:

Number and capacity of storage sites

Percentage of salt and sand/salt stored under
cover on impermeable pads

Percentage of facilities with indoor loading

Percentage of sites with management of salt
impacted drainage and vehicle wash water

Levels of environmental indicators (e.g. chloride
levels)

Percentage of salt in winter sand

Existence of a good housekeeping policy, and
adherence to the policy

SNOW DISPOSAL SITES:

Number and capacity of snow disposal sites
(permanent and/or temporary)

Levels of environmental indicators (e.g. chloride
levels)

Percentage of disposal sites with water
management systems

Conformance with existing environmental stand-
ards for snow disposal sites

Existence of a good housekeeping policy and
adherence to the policy

TRAINING:

Percentage and frequency of staff receiving
training in best salt management practices broken
down into categories. (e.g.  managers, supervisors
and operators) and the topics covered

RESEARCH AND TESTING:

In the interest of continual improvement,
organizations should have a program to identify,
test, adapt and adopt new approaches.

3. Documentation

Examples of Possible Salt Vulnerable Areas

Groundwater recharge areas

Areas with exposed or shallow water tables
with medium to high permeability soils

Sources of drinking water

Salt-sensitive vegetative communities

Salt-sensitive wetlands

Small ponds & lakes

Rivers with low flows

Salt-sensitive agricultural areas

Salt-sensitive habitats for species at risk

Each organization should have documented policies,
procedures and guidelines in the following areas:

Level of service for each facility/roadway segment

Salt and sand application rates

Managed sand and salt storage

Good housekeeping practices for maintenance
yards consistent with TAC’s Design and Operation
of Road Maintenance Yards Synthesis of Best
Practices

Equipment calibration & re-calibration

Training

Snow disposal
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Incorporation of salt management consideration
into facility design and construction

Salt vulnerable areas

The documentation should be aimed at introducing
best salt management practices with both in-house and
out-sourced operations.

TAC’s Salt Management Guide and Syntheses of Best
Practices can be used to supplement in-house
procedures and other available documentation on best
management practices.

4. Proposed Approaches

Salt management plans should have clear tasks,
schedules with milestones, budget considerations and
assigned responsibilities for implementing salt best
management practices. The plans should deal with four
areas of concern – general salt use, salt use in salt
vulnerable areas, material storage and snow storage
and disposal.

The plan can be developed by comparing current
practices to best management practices and
documenting the gaps. The salt management plan
should then focus on closing these gaps. The plan should
include pre-season, in-season and post-season actions
to be taken to reduce the adverse impacts of road salts.
It should also include consideration of equipment,
labour, materials and the local climate.

Although not all salt management techniques are
applicable to all regions of Canada, the salt
management plan should consider strategies for
introducing best practices in the four areas of concern.

Where specific technologies are inappropriate, the fact
that they were considered and determined to be
inappropriate should be explained in the plan. The plans
should be results-oriented and measurable with proper
commitment of funding and personnel to ensure
successful implementation.

The other TAC Syntheses of Best Practices will assist
road authorities in assessing these practices.

5. Training

Human behaviour is predicated upon attitudes based
on knowledge and experience. Changes in approach

require changes in behaviour. A successfully managed
salt strategy requires changes in procedures, practices
and equipment. Success also requires acceptance of the
new approaches by managers, supervisors and
operators. Each salt management plan should
therefore include a comprehensive education program
that demonstrates the value of new procedures and
ensures that personnel are competent in delivering the
new program. The Training Synthesis of Best Practice
provides guidance on developing a salt-management
training program.

The public must also be educated on proposed
initiatives and on their role in adjusting driver and
pedestrian behaviour to environmental conditions.
Each organization should have a program for informing
the public of winter maintenance practices.

6. Monitoring

Progress on implementation of the salt management
plan can only be confirmed by tracking specific
indicators and comparing these to the baseline that
was benchmarked at the outset of the program.

Each salt management plan should assign responsibility
for monitoring and reporting on implementation of the
plan. These results should be reported annually to the
senior executive responsible for the salt management
plan.

The monitoring and record keeping system should
document and assess the indicators identified in the
situational analysis. Where there are new issues or
activities being implemented as part of the salt
management plan, new monitoring initiatives may be
required. Any changes from the baseline established in
the situational analysis need to be analyzed to assess
the degree of progress being made. The analysis should
also take into account the type of winter experienced
to ensure that realistic conclusions are being drawn.
For example, an increase in salt use may be due to an
unusually severe winter rather than the failure of a
plan. Similarly, a reduction in salt use may be due to a
milder than normal winter rather than the successful
implementation of a plan. Therefore the analysis must
be sufficiently in-depth to account for these variances.

Where there are known releases to the environment
being monitored (e.g. stormwater outfalls, water
intakes, water treatment plants, monitoring wells,
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material storage sites or snow disposal sites), then
these data should be included in the annual progress
report.

7. Management Review

Salt management plans must be dynamic to remain
relevant. Too often plans sit on shelves and
organizations fail to change. Each year, senior
management within each organization should review
the results of the previous year’s salt management
actions to confirm that the plan is achieving the desired
results and to adjust the next year’s salt management
plan to respond to shortcomings and new
opportunities. Policies and procedures should be
updated prior to the next snow and ice control season
and communicated to management and operational
personnel.

This review should be integrated into the budgetary
process to permit timely acquisitions of new equipment
and to identify other funding needs.

Progress on implementation of the salt management
plan should be communicated to senior management,
local politicians, staff and the public.

CONCLUSION

Effective road salt management requires dedication to
adopting, implementing and refining best management
practices. This is not an easy task. It will require a long–
term vision, senior management support, dedicated
resources, adequate and regular training,
perseverance, continual innovation and improvement,
and an ability to deal with changing organizational
culture and attitudes. It cannot be rushed. Public safety
must be maintained as best management practices are
implemented. Personnel at all levels of the organization
will need to be trained and educated so that maximum
benefits are realized.
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November 26, 2015  City of Guelph – Section 8-13 

Policy 
Number 

Policies Addressing Prescribed Drinking Water Threats within the 
City of Guelph  

WHPA-A-v.10 
WHPA-B-v.10 

threats, the Ministry of the Environment shall ensure that all permits under the 
Pesticide Act include appropriate terms and conditions. 
 

CG-CW-26 
 

Existing/Future 
Part IV-RMP 

WHPA-A-v.10 
WHPA-B-v.10 

 

To ensure that the existing or future application, or handling and storage of 
pesticide cease to be and/or never become a significant drinking water threat 
within a vulnerable area, where these activities are or would be significant drinking 
water threats, excluding the future handling and storage of greater than 2,500 
Kilograms of pesticide or the storage of greater than 250 Kilograms for retail sale 
or for extermination within a Wellhead Protection Area A, these activities are 
designated for the purpose of Section 58 of the Clean Water Act, 2006 and a Risk 
Management Plan is required. 
 
A Risk Management Plan shall incorporate, as a minimum, best management 
practices, monitoring and an inspection protocol. 
 

CG-MC-27 
 

Future 
Land Use Planning 

WHPA-A-v.10 
 

To ensure that the future storage of pesticide never becomes a significant drinking 
water threat within vulnerable areas, where this activity would be a significant 
drinking water threat, new manufacturing and wholesale warehousing facilities with 
storage of greater than 2,500 Kilograms of pesticide or the storage of greater than 
250 Kilograms for retail sale or for extermination are prohibited within a Wellhead 
Protection Area A using tools under the Planning Act.  
 

13. The Handling and Storage of Road Salt 
CG-CW-28 
 

Future 
Specify Action 
WHPA-A-v.10 
WHPA-B-v.10 

 

To ensure that the future handling and storage of road salt never becomes a 
significant drinking water threat within the vulnerable areas, where this activity 
would be a significant drinking threat, within two (2) years of the date that the 
Source Protection Plan comes into effect, the City of Guelph shall amend the Salt 
Management Plan to identify the location of Wellhead Protection Areas and utilize 
best management practices in these areas. 
 

CG-MC-29 
 

Future 
Land Use Planning 

WHPA-A-v.10 
WHPA-B-v.10 

To ensure that the future handling and storage of salt never becomes a significant 
drinking water threat, where this activity would be a significant drinking water 
threat, the City of Guelph shall require new development to be designed based on 
best management practices regarding handling and storage.  
 

CG-MC-30 
 

Future 
Land Use Planning 

WHPA-A-v.10 
WHPA-B-v.10 

To ensure that future storage of road salt of greater than 5,000 tonnes never 
becomes a significant drinking water threat within vulnerable areas, where this 
activity would be a significant drinking water threat, this activity shall be prohibited 
using tools under the Planning Act. 

CG-CW-31   
 

Future 
Education&Outreach 

WHPA-A-v.10 
WHPA-B-v.10 

 

To ensure that the future handling and storage of road salt never becomes a 
significant drinking water threat within the vulnerable areas, where this activity 
would be a significant drinking water threat, the City of Guelph shall establish or 
enhance the education and outreach programs for the private and public sector, as 
well as the general public, about the impacts of road salt on drinking water sources 
and the use of best management practices. It is recommended that the key 
messages be the efficient use of road salts and the use of alternatives.  
 

14. The Storage of Snow 
CG-MC-32.1 

 
Future 

Land Use Planning 

To ensure that the future storage of snow never becomes a significant drinking 
water threat within vulnerable areas, where this activity would be a significant 
drinking water threat, the City of Guelph shall require new development to be 
designed and maintained based on best management practices regarding snow 



Grand River Source Protection Plan Volume II –Approved 
 

November 26, 2015  City of Guelph – Section 8-14 

Policy 
Number 

Policies Addressing Prescribed Drinking Water Threats within the 
City of Guelph  

WHPA-A-v.10 
WHPA-B-v.10 

ICA (NIT) 

storage including the provision of designated snow storage areas and the 
management of associated melt water. 
 

CG.CW.32.2 
 

Existing/ Future 
Part IV- RMP 

WHPA-A-v.10 
WHPA-B-v.10 

ICA (NIT) 

To ensure that the existing and future storage of snow ceases to be and/or never 
becomes a significant drinking water threat within vulnerable areas, where this 
activity is or would be a significant drinking water threat, the activity of storage of 
snow has been designated for the purpose of Section 58 of the Clean Water Act, 
2006 and a Risk Management Plan is required. . 

15. The Handling and Storage of Fuel 
CG-CW-33 
 

Existing/Future 
Education&Outreach 

WHPA-A-v.10 
WHPA-B-v.10 

To ensure that the existing and future handling and storage of fuel ceases to be 
and/or never becomes a significant drinking water threat within a vulnerable area, 
where this activity is or would be a significant drinking water threat, the City of 
Guelph shall develop and implement an education and outreach program for 
identified fuel oil tanks with storage of fuel greater than 250 Litres and less than or 
equal to 2,500 Litres outlining the requirements of owning a heating oil system 
including proper maintenance and the steps to be taken if there is a spill or leak 
detected based on guidance information provided from the Technical Standards 
and Safety Authority and other heating oil system provides/ agencies. 
 

CG-CW-34 
 

a) Future  
Part IV-Prohibit 
WHPA-A-v.10 

 
b) Existing/Future 

Part IV-RMP 
WHPA-A-v.10 
WHPA-B-v.10 

 

To ensure that existing and future handling and storage of fuel greater than 
2,500 Litres ceases to be and/or never becomes a significant drinking water threat 
within a vulnerable area, where this activity is or would be a significant drinking 
water threat; 

a. Within a Wellhead Protection Area A, new handling and storage of fuel in 
conjunction with a new retail gas station or new or bulk fuel storage facility 
excluding bulk fuel storage associated with a municipal emergency 
generator facility is designated for the purpose of Section 57 of the Clean 
Water Act, 2006 and is therefore prohibited; and 

b. Within Wellhead Protection Areas A and B, the existing and new handling 
and storage of fuel, within a vulnerable area, is designated for the purpose 
of Section 58 of the Clean Water Act, 2006 and a Risk Management Plan 
is required. The Risk Management Plan shall be scoped to a Contaminant 
Management Plan and any monitoring, reporting and auditing 
requirements required by the Technical Standards and Safety Authority, as 
appropriate.  

 
CG-MC-35 
 

Future 
Land Use Planning 

WHPA-A-v.10 
 

To ensure that the future handling and storage of fuel never becomes a significant 
drinking water threat within vulnerable areas where this activity would be a 
significant drinking water threat, the future handling and storage of fuel in 
conjunction with a new or expanded retail gas station and new or expanded bulk 
fuel storage facility excluding bulk fuel storage associated with a municipal 
emergency generator facility is prohibited within a Wellhead Protection Area A 
using tools under the Planning Act. 
 

CG-MC-36 
 

Future 
Prescribed Instr. 

WHPA-A-v.10 
WHPA-B-v.10 

 

Where future handling and storage of fuel would be a significant drinking water 
threat within a vulnerable area for activities regulated under the Aggregate 
Resources Act, the Ministry of Natural Resources and Forestry should ensure that 
licenses, permits and/or site plans issued under the Aggregate Resources Act 
and/or related regulations, standards and policies include terms and conditions, as 
appropriate, to ensure that the activity never becomes a significant drinking water 
threat. 
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