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1. Executive Summary 

The County of Perth with its member municipalities North Perth, Perth East, Perth South, and West 
Perth, and the Town of St Marys, currently operate independent winter maintenance services. The 
agencies requested assistance to identify opportunities and recommend actions to modernize winter 
maintenance practices. This report presents findings of study to facilitate consultation on current 
practice, gaps in comparison with industry benchmarks, recommendations on modernization options, 
and implementation plan with estimated costs and savings. 

Modernization options were classified into three priority levels according to the degree of risk 
reduction, ease of implementation and cost implications. Priority 1 indicates feasibility for 
implementation within one year, Priority 2 within three years and Priority 3 more than three years. Cost 
implications of modernization practices are estimated to a first approximation where information was 
available. The process was applied to the following elements of the winter maintenance process: 

¶ [ŜƎƛǎƭŀǘƛǾŜ ǊŜǉǳƛǊŜƳŜƴǘǎ 

¶ wƻǳǘŜ ƻǇǘƛƳƛȊŀǘƛƻƴ ŀƴŘ ƴŜǘǿƻǊƪ 
ƛƴǘŜƎǊŀǘƛƻƴ 

¶ ²ŜŀǘƘŜǊ ƛƴŦƻǊƳŀǘƛƻƴ 

¶ tŀǘǊƻƭƭƛƴƎ 

¶ ²ƛƴǘŜǊ ƳŀǘŜǊƛŀƭǎ 

¶ CƭŜŜǘ 

¶ wŜŎƻǊŘ ƪŜŜǇƛƴƎ 

¶ {ƛŘŜǿŀƭƪǎ 

¶ tŀǊƪƛƴƎ ƭƻǘǎ 

¶ {ŜǊǾƛŎŜ ŘŜƭƛǾŜǊȅ 

¶ tǳōƭƛŎ ŎƻƳƳǳƴƛŎŀǘƛƻƴǎ 

¶ 5ǊƛŦǘƛƴƎ ǎƴƻǿ ƘŀȊŀǊŘǎ  

The study findings and overall recommendations for each of the above categories are presented in the 
following. Readers are referred to Section 5 for the recommended priority actions (i.e., Priority 1, 2, and 
3) associated with each of the above winter maintenance process elements and to Section 6 for a costed 
implementation plan that addresses the recommendations through five key initiatives. 

Legislation 

In terms of legislations, it was found that key Minimum Maintenance Standards (MMS) are met by all 
agencies, but gaps were found regarding rules of practice and documentation of actions that provide 
additional support to defense of claims and promote effective and consistent operations. These can be 
addressed through the development of documents and related policies such as a Level of Service and 
Winter Operations Plan (WOP). Gaps in comparison with benchmark documents and practices were 
found relating to weather monitoring, patroller training, patrolling routes, rules of practice, 
implementation of winter liquids with road salt, electronic tracking of operations, and equipment 
calibration. The gaps impact on defense of claims, cost-effectiveness of snow clearing operations and 
record keeping. Harmonized rules of practice would provide more consistent levels of service across the 
network and facilitate future network integration. 

All agencies are in compliance with Sourcewater Protection requirements of the Ontario Clean Water 
Act related to road salt. One agency lacks a Road Salt Management Plan (RSMP) as required in the 
Canadian Environmental Protection Act, and all existing plans are deficient in not being updated 
annually and in not reporting performance measures to Environment Canada annually.  Development of 
a harmonized plan for all agencies is recommended. 
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Route Optimization and Network Integration 

A route optimization study was undertaken to assess whether savings are possible by optimizing existing 
routes to reduce deadheading. A network integration analysis was undertaken to assess the feasibility in 
maintaining roads to the same level of service with a reduced number of maintenance yards aiming to 
reduce the overall real estate footprint. The analysis predicted that in order to achieve significant cost 
savings, level of service would need to be reduced on some roadways. 

The route optimization study used a computer-based system to predict the shortest possible route 
network while meeting MMS service time requirements and spreader capacity limitations. The network 
integration analysis used four approaches; first, current routes were optimized. Second, current routes 
were optimized without regard to municipal boundaries. Third, yards were sequentially removed 
according to their rating on key functions until one of the two route optimization criteria was no longer 
met and fourth, yards were added to a blank network at optimal locations, starting from one yard, until 
the two route optimization constraints were met. In the municipal boundary removal and subsequent 
reduced yard analyses, the route precedence system was simplified from the six level MMS system to a 
two-level system based on MMS Class 1 and 2, and MMS Class 3 through 6. The plow/spreaders 
currently associated with each removed yard were also removed, reducing the equipment from an initial 
complement of 44 to a final of 37. Changes in level of service due to network integration in comparison 
with the current condition were estimated using two indicators;  the buffer capacity of spreaders to 
complete their assigned routes without reloading, and the buffer in service time indicated by the 
difference between predicted service time and the MMS requirement for that route. 

The route optimization program was found to predict impractical routes at some complex locations and 
as a result, it is necessary to review the predicted routes and make practical adjustments before 
implementing specific routes as presented. There are many decision rules and localized factors that are 
challenging to account for in the optimization process, especially with optimizing routes for six large 
municipalities. As such, some of the computer-generated solutions may be regarded as infeasible or 
untenable, particularly for St. Marys as it entails a very complex road network. Necessary adjustments 
impact on individual routes and do not invalidate the overall network integration analysis. 

Despite the above limitations, the optimization results are valid at the scale of planning a future 
maintenance yard network.  The analysis of existing routes demonstrated that they are efficient as 
currently operated, in comparison with the optimal routes, and no changes were recommended. In 
other words, the current truck routing scenarios are running in a very efficient manner, as visually 
demonstrated in Section 4.3.2.  

The removal of municipal boundaries with current maintenance yard network showed a marginal 
increase in service level compared with the current routes.  

The yard removal analysis demonstrated the feasibility to retire up to three existing, lower-functioning 
yards (ten remaining) and their service trucks while still meeting the minimum MMS and spreader 
capacity requirements. This scenario resulted in a predicted annual cost saving exceeding $300,000 but 
with undesirable reductions in level of service. 

The clean slate analysis demonstrated the feasibility to further reduce the network to six yards if they 
are ideally situated for route coverage rather than based on the functionality of the existing yards. The 
predicted ideal locations indicate the possibility to retain existing yards in the ideal network rather than 
starting from greenfield. The predicted savings of this scenario are lower than the ten-yard scenario due 
to longer travel routes, and the undesirable reduction in service level is more severe. 
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Both network integration studies considered only the efficiency of route coverage. Additional planning 
studies are recommended to establish fleet characteristics of a reduced yard network that can maintain 
the current levels of service and, to estimate property costs associated with maintenance yard upgrades 
and repurposing. 

Weather Information 

Some agencies use the basic OGRA weather app or a similar commercial app. It is recommended to use 
the OGRA Enterprise level Weather Tracker that meets MMS requirements and to include weather 
information procedures in the Winter Operations Plan. In addition, three agencies have access to the 
MTO Road Weather Information System (RWIS) that provides road-based forecasts. It is recommended 
to expand this to all agencies at no additional cost, to evaluate the additional benefit of RWIS in 
planning winter operations and to implement a County-based RWIS to support more efficient use of 
winter materials.  

Patrolling 

Patrolling was found to exceed OGRA guidelines in some cases, although Perth East and North Perth are 
recommended to reduce liability by meeting patrolling length guidelines. A review of patrolling training 
and of winter operations plans, and fully implementing patrol tablet or app technology is recommended 
to ensure consistent operations and strengthen defense of claims. Implementation of a webcam 
network to enhance patrolling is recommended as part of the public communications plan. Integrated 
patroller operations are recommended as a pilot project in the service delivery assessment. 

Winter Materials  

The selection and rates of application of winter materials, road salt, sand and sand:salt mix, were found 
similar to comparable agencies and benchmarks, and the use of pre-treated and pre-wet salt by Perth 
County and Perth East are advanced in comparison with some similar agencies. Pre-wet and pre-treated 
salt have the potential to reduce material costs up to 20% and reduce salt use up to 30% and expanded 
implementation is recommended. The development of harmonized rules of practice is recommended to 
provide consistent road conditions and enhance defense of claims. This should include a review of the 
relative benefits of salt, sand, and salt: sand mix with a view to modernizing winter materials practices in 
a harmonized Winter Operations Plan.  

Fleet 

The roadway maintenance fleet was found to be modern and generally well suited to the service 
requirements. Additional outfitting to apply pre-wet salt is recommended, as is full implementation of 
electronic spreader controllers and AVL to meet Environment Canada recommendations for controlling 
and reporting salt usage. Consideration is recommended to upgrade the few single-use spreaders to 
combination units where possible to reduce the overall equipment complement. 

Record Keeping and AVL 

Automatic Vehicle Location (AVL) is an industry benchmark for tracking winter maintenance operations 
and material application. It is implemented by only two Perth County agencies for information 
management purposes. AVL has the potential to improve timeliness and reduce clerical effort in 
materials management, fleet management, communication to the public and other business processes, 
and to aid in defense of claims. Future work to develop standard reporting tools and processes and to 
integrate AVL with existing business processes is recommended as a priority, with future work to review 
the best service delivery option for AVL across all agencies. 
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Sidewalk Operations 

Sidewalk operations utilize modern, state of the art equipment. All agencies have a policy on sidewalk 
clearing but not all include the state-of-the-art aspects of priority levels or storm severity in setting 
levels of service. Sidewalk materials and application rates are comparable with industry practice but vary 
among County agencies. Harmonization of policies to use similar priority levels, criteria for service and 
materials practices could provide more consistent levels of service and stronger defense of claims. 
Sidewalks are clustered in urban areas with long distance between them, resulting in higher costs and 
slower operations when staff are diverted from roadway operations. Resourcing of sidewalks services 
independent of roadway operations and integrated across agencies could provide a more consistent 
level of service and more efficient matching of equipment to route characteristics. It is recommended to 
include sidewalk operations in consideration for a Service Integration Pilot Project. 

Parking Lots 

Industry guidelines for parking lot maintenance are in the formative stages, with industry groups only 
recently beginning to develop consistent approaches and policies. Client agencies service parking lots 
after roadways using modern and well-suited equipment, but lack detailed policies or guidelines. Parking 
lots in Perth East are widely distributed, making service more difficult. Harmonization of parking lot 
service policies is recommended, along with a review of service delivery by dedicated in-house crews, 
possibly integrated across agencies. It is recommended to include parking lot operations in 
consideration for a Service Integration Pilot Project. 

Service Delivery 

A small proportion of roadway, sidewalk, and parking lot routes are contracted to other agencies or 
private operators to meet specific needs. In some cases, it has been difficult to obtain competitive bids 
for contracted services due to the cost of road liability insurance. Expansion of contracted services is not 
recommended as a general policy, but only in response to specific needs. A pilot project on integration 
of services is recommended, beginning with patrolling, sidewalks or parking lots. 

Public Communications 

The benchmark for public information on winter operations includes web-access to service policies and 
priorities, general description of equipment, service areas, materials and practices, contact information, 
and a web link to the commercially operated Municipal511 web site that displays current reported road 
conditions and incidents. Three agencies do not currently subscribe to Muncipal511 but can be added to 
the existing County agreement at no additional cost. Implementation of a webcam network is 
recommended to provide real-time road condition information through Muncipal511 and to enhance 
patrolling efficiency.  

Drifting Snow 

Drifting snow hazards are found at many sites in Perth County, and research by other agencies has 
demonstrated that maintenance costs can increase by 30% at sites susceptible to it. Accident risk is also 
increased dramatically. Relatively low-cost remedial measures such as snow fencing, or longer-term 
measures such as snow hedge, have been demonstrated to reduce the hazards dramatically but are not 
implemented on County or municipal roads. A review of hazard sites, implementation of short-term 
solutions and planning of long-term solutions is recommended. 
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2. Background and Introduction 

The County of Perth with its member municipalities North Perth, Perth East, Perth South, and West 
Perth, and the Town of St Marys, currently operate independent winter maintenance services. The 
agencies provide winter service for a total of 4,400 km of roadway, 120 km of sidewalks and trails and 
46 parking lots, operated out of 13 different maintenance yards.  

The agencies requested assistance to identify opportunities and recommend actions to modernize 
winter maintenance practices and service delivery, and enhance efficiency of snowplow and patrolling 
routes, as well as operations on sidewalks and municipal parking lots. Other opportunities were to 
generate synergies in fleet, material and facilities, consistent service levels, review compatibilities of 
policies, procedures, protocols and standards, evaluate contracting vs in-house service delivery, provide 
a cost model for proposed implementations and strategy, risk assessment of current operations and, 
identify impediments to modernization. It is recognized that modernization options may have different 
implementation horizons depending on expected benefits and financial or organization impacts. 

This study follows a winter maintenance process model developed through experience with Canadian 
and international road maintenance agencies. The process flows from desired goals of road safety and 
mobility to the operational procedures, equipment and materials used to meet level of service goals 
under a set of winter weather operating conditions (Figure 1). 

This report presents findings of the study to facilitate the consultation on current practice, gaps in 
comparison with industry benchmarks, and initial recommendation on modernization options. Following 
discussion with the participating agencies, a list of modernization operations will be selected, and 
implementation plans will be developed. 

 

Figure 1: Typical Winter Maintenance Management Process 
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3. Methodology  

The study includes six key phases, as illustrated in Figure 2. 

 

Figure 2: Study Phases 

The first phase, Current Practice and Needs Assessment, is intended to create a better understanding of 
the current winter maintenance processes, assets and procedures currently employed by each of the 
agencies. The second phase, Modernization Options, develops a benchmark for each of the processes, 
assets or procedures and identifies gaps, if any, between the benchmark and the Perth County agencies, 
the risks associated with the gaps, and modernization approaches to reduce the gaps. The third phase, 
Network Integration Options, focuses on the maintenance yard and road maintenance route network, 
employing computer-based prediction models to optimize current maintenance routes within a single, 
integrated boundary and to evaluate the potential for reduced numbers of maintenance yards by 
elimination of municipal boundaries and one or more existing yards, and using a reduced number of 
maintenance yards ideally situated for road network coverage. This process is followed by Consultation 
and Selection of Priorities with the participating agencies. Based on the inputs received, a Design and 
Implementation Plan was developed.  

The following subsections discuss the approach taken for each of the first three phases. 

3.1. Current Practice and Needs Assessment 

Current practices were assessed using a questionnaire submitted to each client agency (Appendix A), 
and multiple follow up interviews to drill down to further details. The questionnaire and interviews 
topics listed below were used to formulate topics of inquiry:  

¶ {ŜǊǾƛŎŜ tƻƭƛŎƛŜǎΤ 

¶ 5ŜǇƭƻȅƳŜƴǘ tǊŀŎǘƛŎŜǎΤ 

¶ aŀƛƴǘŜƴŀƴŎŜ ȅŀǊŘ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎΤ 

¶ ²ƛƴǘŜǊ aŀǘŜǊƛŀƭǎΤ 

¶ ±ŜƘƛŎƭŜǎ ŀƴŘ wŜƭŀǘŜŘ 9ǉǳƛǇƳŜƴǘΤ 

¶ ²ƛƴǘŜǊ hǇŜǊŀǘƛƻƴǎ {ǘŀŦŦƛƴƎ ŀƴŘ {ƘƛŦǘ tƭŀƴΤ 

¶ tŀǘǊƻƭƭƛƴƎ ŀƴŘ ²ƛƴǘŜǊ /ƻƴŘƛǘƛƻƴ wŜǇƻǊǘƛƴƎΤ 

¶ wŜŎƻǊŘ YŜŜǇƛƴƎΤ 

¶ {ŜǊǾƛŎŜ 5ŜƭƛǾŜǊȅ ¢ȅǇŜΤ 

¶ ²ƛƴǘŜǊ {Ŝŀǎƻƴ wŜǎƻǳǊŎŜ ¦ǎŜΤ 

¶ {ƴƻǿ ŦŜƴŎŜǎ ƻǊ ƘŜŘƎŜǎΤ ŀƴŘ  

¶ wƻŀŘ {ŀƭǘ aŀƴŀƎŜƳŜƴǘ tƭŀƴΦ 



 The County of Perth 
 Winter Maintenance Modernization 
 Modernization and Network Integration Options | November 19, 2020 

  7 

3.2. Modernization Options and Gap Analysis 

The assessment of modernization options involved the identification of benchmarks for comparison with 
current practices, identification of gaps between benchmarks and practice, risks associated with the 
gaps, and suggestion of modernization options to fill the gaps and reduce risks. Benchmarks were 
derived from key legislative requirements, industry best practice derived from published sources or 
surveys undertaken for this study, state-of-the-art methods, consultation with industry experts, and 
practical experience of our analysts. Benchmarks are identified specifically in the Study findings section 
of the report. The above process was applied to the following components of the winter maintenance 
process: 

¶ [ŜƎƛǎƭŀǘƛǾŜ ǊŜǉǳƛǊŜƳŜƴǘǎΤ 

¶ aŀƛƴǘŜƴŀƴŎŜ ȅŀǊŘ ŦǳƴŎǘƛƻƴŀƭ ŀǎǎŜǎǎƳŜƴǘΤ 

¶ wƻǳǘŜ ƻǇǘƛƳƛȊŀǘƛƻƴ ŀƴŘ ƴŜǘǿƻǊƪ 
ƛƴǘŜƎǊŀǘƛƻƴΤ  

¶ ²ŜŀǘƘŜǊ ƛƴŦƻǊƳŀǘƛƻƴΤ 

¶ tŀǘǊƻƭƭƛƴƎΤ 

¶ ²ƛƴǘŜǊ ƳŀǘŜǊƛŀƭǎΤ 

¶ wƻŀŘǿŀȅ ŦƭŜŜǘΤ 

¶ wŜŎƻǊŘ ƪŜŜǇƛƴƎΤ 

¶ {ƛŘŜǿŀƭƪ ƻǇŜǊŀǘƛƻƴǎΤ 

¶ tŀǊƪƛƴƎ ƭƻǘǎΤ 

¶ {ŜǊǾƛŎŜ ŘŜƭƛǾŜǊȅΤ 

¶ tǳōƭƛŎ ŎƻƳƳǳƴƛŎŀǘƛƻƴǎΤ ŀƴŘ  

¶ 5ǊƛŦǘƛƴƎ ǎƴƻǿ ƘŀȊŀǊŘǎΦ  

Modernization options were classified into three priority levels according to the degree of risk 
reduction, ease of implementation and cost implications. Priority 1 findings are feasible to be 
implemented within one year, Priority 2 within three years and Priority 3 in more than three years. Cost 
implications of modernization practices are estimated to a first approximation in the Implementation 
Plan section of this report (Section 6). 

3.3. Route Optimization and Network Integration Options 

A separate analysis was applied to investigate the feasibility of integrating maintenance yards to a 
smaller, more efficient network and to optimizing roadway service routes to the yard configuration. This 
analysis had several steps; the first to establish a logical procedure for retirement of yards from the 
existing network and the second to analyze the feasibility of various scenarios of yard and route 
configuration. 

A functional analysis was used to provide a logical basis for removal of yards from the existing network. 
In this analysis, a series of nine factors was identified that independently impact yard functionality. 
Clients were surveyed on the status of each of their yards on the identified factors, and the yards were 
rated on each factor using a scale of 0-5. Clients were then surveyed on the relative importance of each 
rating factor using a scale of 1-5, with 5 being the most important factor, identifying a consensus weight 
for each factor. The factor ratings were multiplied by the weights and then summed to result in a 
weighted rank. The factors, rankings, weightings and other details are presented in Appendix B. 

A unique modelling approach was used in this study to assist in analyzing the feasibility of a future, 
integrated network of maintenance yards and roadway routes that is optimized in terms of the number 
and location of yards. The modelling approach has two key benefits; first, it allows for the prediction and 
testing of alternative future scenarios of maintenance yard network through the retirement of individual 
yards or groups of yards, or the addition of yards; and second, it allows for the prediction and testing of 
alternative maintenance routes based at the yards associated with each scenario. Maintenance routes 
are optimized for each scenario of maintenance yard numbers and locations, and statistics for the 
predicted routes are estimated to quantify the travel distance, turnings, route service time, and total 
material application. Directional route maps were generated for all optimized scenarios. 
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Scenarios were constrained such that service times do not exceed the MMS requirement for each road 
class on a route, and that spreader routes do not exceed the capacity of the assigned spreader, whether 
spreading salt, sand, or mix. Operating costs for each scenario were estimated at a later stage using 
standard unit costs for annual yard rental based on building area, and for hourly equipment rental by 
equipment type, as obtained from Perth County (Appendix I, J). Annual values for equipment rental 
were based on the estimated hours per deployment and the estimated number of annual deployments. 
While the estimated values may differ from actual costs of yard and fleet operation, they provide a 
common basis of comparison among network optimization scenarios. 

The network scenarios included in this study include: 

¶ ¢ƘŜ ŎǳǊǊŜƴǘ ƴŜǘǿƻǊƪ ǳǎƛƴƎ aa{ ǊƻŀŘ Ŏƭŀǎǎ ǇǊƛƻǊƛǘƛŜǎΤ 

¶ /ǳǊǊŜƴǘ ƴŜǘǿƻǊƪ ŀƴŘ ǿƛǘƘ ǊƻǳǘŜǎ ƻǇǘƛƳƛȊŜŘ ǘƻ ǊŜŘǳŎŜ ŘŜŀŘƘŜŀŘƛƴƎ ǳǎƛƴƎ aa{ ǊƻŀŘ Ŏƭŀǎǎ ǇǊƛƻǊƛǘƛŜǎΤ 

¶ /ǳǊǊŜƴǘ ƴŜǘǿƻǊƪ ǿƛǘƘ ŜƭƛƳƛƴŀǘƛƻƴ ƻŦ ƳǳƴƛŎƛǇŀƭ ōƻǳƴŘŀǊƛŜǎ ŀƴŘ ǳǎƛƴƎ ŀ ǎƛƳǇƭƛŦƛŜŘ ǘǿƻπƭŜǾŜƭ ǊƻŀŘ 
Ŏƭŀǎǎ ǇǊƛƻǊƛǘȅ ǎȅǎǘŜƳ όaa{ мπн ŀƴŘ aa{ оπпπрπсύΤ  

¶ ŀ̧ǊŘ ǊŜƳƻǾŀƭ ƴŜǘǿƻǊƪ ǿƛǘƘ ȅŀǊŘǎ ŀƴŘ ǘƘŜƛǊ ŀǎǎƻŎƛŀǘŜŘ ǎŜǊǾƛŎŜ ǾŜƘƛŎƭŜǎ ǊŜǘƛǊŜŘ ƛƴ ǎǘŀƎŜǎ ŀŎŎƻǊŘƛƴƎ ǘƻ 
ǘƘŜ ŦǳƴŎǘƛƻƴŀƭ ǇǊƛƻǊƛǘȅ ǊŀƴƪƛƴƎǎ ŜȄǇƭŀƛƴŜŘ ǇǊŜǾƛƻǳǎƭȅΣ ǳǎƛƴƎ ǘƘŜ ǎƛƳǇƭƛŦƛŜŘ ǘǿƻπƭŜǾŜƭ ǊƻŀŘ Ŏƭŀǎǎ 
ǇǊƛƻǊƛǘȅ ǎȅǎǘŜƳΦ ! ȅŀǊŘ ǿŀǎ ŜƭƛƳƛƴŀǘŜŘ ŀŎŎƻǊŘƛƴƎ ǘƻ ŦǳƴŎǘƛƻƴŀƭ ǇǊƛƻǊƛǘȅ ŀƴŘ ǘƘŜƴ ǊƻǳǘŜǎ ǿŜǊŜ ǊŜπ
ƻǇǘƛƳƛȊŜŘ ŀǘ ŜŀŎƘ ȅŀǊŘ ǊŜƳƻǾŀƭ ǎǘŜǇ ŀƴŘ ǘƘŜ Ǉƭƻǿ ŀƴŘ ǎǇǊŜŀŘŜǊ ǾŜƘƛŎƭŜǎ ōŀǎŜŘ ŀǘ ǘƘŜ ǊŜƳƻǾŜŘ ȅŀǊ 
ǿŜǊŜ ŀƭǎƻ ǊŜƳƻǾŜŘ ŦǊƻƳ ǎŜǊǾƛŎŜΦ ¢ƘŜ ȅŀǊŘ ǊŜƳƻǾŀƭ ǇǊƻŎŜǎǎ ǿŀǎ ǊŜǇŜŀǘŜŘ ǳƴǘƛƭ ǎŜǊǾƛŎŜ ǘƛƳŜ ŀƴŘ 
ǎǇǊŜŀŘŜǊ ŎŀǇŀŎƛǘƛŜǎ ŎƻǳƭŘ ƴƻ ƭƻƴƎŜǊ ōŜ ƳŜǘΤ ŀƴŘ 

¶ ! ŎƭŜŀƴ ǎƭŀǘŜ ƴŜǘǿƻǊƪ ōŀǎŜŘ ƻƴ ȅŀǊŘǎ ǘƘŀǘ ŀǊŜ ƛŘŜŀƭƭȅ ƭƻŎŀǘŜŘ ǘƻ ǎŜǊǾƛŎŜ ǘƘŜ ƴŜǘǿƻǊƪ ǿƛǘƘ ǘƘŜ ƭŜŀǎǘ 
ƻǾŜǊŀƭƭ ŘƛǎǘŀƴŎŜ ǘǊŀǾŜƭƭŜŘΦ ¢Ƙƛǎ ŀƴŀƭȅǎƛǎ ǎǘŀǊǘŜŘ ǿƛǘƘ ŀ ǎƛƴƎƭŜΣ ƛŘŜŀƭƭȅ ƭƻŎŀǘŜŘ ȅŀǊŘ ŀƴŘ ŀŘŘŜŘ ȅŀǊŘǎ 
ǎŜǉǳŜƴǘƛŀƭƭȅ ǿƛǘƘ ƭƻŎŀǘƛƻƴǎ ǊŜπƻǇǘƛƳƛȊŜŘ ŀǘ ŜŀŎƘ ǎǘŜǇΦ  ¢Ƙƛǎ ǎŎŜƴŀǊƛƻ ǳǎŜŘ ǘƘŜ ƭƻǿŜǎǘ ƴǳƳōŜǊ ƻŦ 
ǾƛŀōƭŜ ǎŜǊǾƛŎŜ ǾŜƘƛŎƭŜǎ όотύ ŦǊƻƳ ǘƘŜ ȅŀǊŘ ǊŜǘƛǊŜƳŜƴǘ ǎŎŜƴŀǊƛƻ ŀƴŘ ǘƘŜ ǘǿƻπƭŜǾŜƭ ǇǊƛƻǊƛǘȅ ǎȅǎǘŜƳ ǘƻ 
ŜƴǎǳǊŜ ŎƻƳǇŀǊŀōƛƭƛǘȅ ƻŦ ǊŜǎǳƭǘǎ ōŜǘǿŜŜƴ ǘƘŜ ǘǿƻ ŀǇǇǊƻŀŎƘŜǎΦ ¢ƘŜ ƴǳƳōŜǊ ƻŦ ǎŜǊǾƛŎŜ ǾŜƘƛŎƭŜǎ ŀǘ 
ŜŀŎƘ ȅŀǊŘ ǿŀǎ ŀǎǎƛƎƴŜŘ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ǇǊƻǇƻǊǘƛƻƴ ƻŦ ƴŜǘǿƻǊƪ ŘƛǎǘŀƴŎŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŀǘ ȅŀǊŘΣ 
ŀƴŘ ǊƻǳǘŜǎ ǿŜǊŜ ǘƘŜƴ ƻǇǘƛƳƛȊŜŘΦ  ¢ƘŜ ȅŀǊŘ ŀŘŘƛǘƛƻƴ ǇǊƻŎŜǎǎ ǿŀǎ ǊŜǇŜŀǘŜŘ ǳƴǘƛƭ ǎǳŦŦƛŎƛŜƴǘ ƛŘŜŀƭƭȅπ
ƭƻŎŀǘŜŘ ȅŀǊŘǎ ǿŜǊŜ ŀŘŘŜŘ ǘƘŀǘ ǘƘŜ ǎŜǊǾƛŎŜ ǘƛƳŜ ŀƴŘ ǎǇǊŜŀŘŜǊ ŎŀǇŀŎƛǘȅ ǊŜǉǳƛǊŜƳŜƴǘǎ ǿŜǊŜ ƳŜǘΦ  

Route optimizations used a computer-aided heuristic analysis employing an algorithm designed to make 
logical choices among competing constraints, in attempting to find the optimal routes.1, 2, 3, 4 The analysis 
was used to develop the shortest possible network operating distance while meeting legislative and 
operating requirements including road class priorities, turning restrictions, MMS requirements, material 
usage and loading capacities, and hotspots (locations deemed to require more intensive service than 
other road sections). Inputs to the analysis include plow/spreader operating constraints, rules of 
precedence and assumptions to simulate the logical rules that an analysist could follow manually to 
create and test out alternative routing options. The rules were developed through an iterative process in 
consultation with the client group (Appendix D, E).  

 
1 Guan, M. 1962. Graphic programming using odd and even points. Chinese Math., 1: 237ς277. 
2 Malandraki, C., and Daskin, M.S. 1993. The maximum benefit Chinese postman problem and the maximum benefit traveling 
salesman problem. European Journal of Operational Research, 65(2): 218ς234. 
3 Perrier, N., Langevin, A., and Amaya, C.-A. 2008. Vehicle routing for urban snow plowing operations. Transportation Science, 
42(1): 44ς56. 
4 Ahr, D., and Reinelt, G. 2006. A tabu search algorithm for the minςmax k-Chinese postman problem Computers & operations 
research, 33(12): 3403ς3422. 
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The initial input to the optimization and network integration analysis consisted in pdf format maps 
provided by clients showing maintenance yards and all associated routes with directional arrows and 
annotations. These were geocoded to create map layers and additional layers were created showing 
MMS classes, municipal boundaries, hotspots, and a second, two-class priority system; spreader or 
plow/grader type and capacity; material types and application rates; posted speed and typical spreader 
or plow operation speed; paved and unpaved areas were added. Locational information for hotspots 
requiring higher priority, cold spots with service constraints, and restrictions or allowance of left turns or 
U-turns was added.  

Routing precedences (Appendix E) were used to make automated decisions where conflicts arise in the 
decision rules, guided by the principle of minimizing the total distance travelled over the entire 
maintenance route network. Examples of such a decision rule is choosing between a left-hand turn or 
adding a long distance of deadheading, or servicing a small distance of lower MMS class road segment 
before a higher class road segment at the start of a route. The automated, rule-based decisions and the 
simplifying assumptions have practical limitations and may result in routes that, while minimizing the 
overall distance travelled in the route network, are not adjusted to all local conditions or to features not 
shown on the input maps. Several optimized routes, especially in complex urban areas like St Marys, 
resulted in excessive turns or infeasible routes and it is essential that all predicted routes be verified and 
adjusted prior to implementation.  

This practical limitation in the automated route optimization process does not significantly affect the 
overall findings of the network analysis and it has the benefit in applying rules consistently to provide 
results that are comparable across the network. It has the additional benefit in being able to change 
inputs, assumptions or constraints to try out different scenarios or to meet different analysis objectives. 
Examples of other scenarios could include the introduction of a more effective de-icing chemical with 
lower application rates, or a different road classification and priority system, or elimination of snow 
drifting hazard spots by implementing snow fence, or changing the number, capacity, or operating 
speed of service vehicles. The positive effects and cost implications of each of these innovations on 
winter maintenance routes can be assessed through computer-based route predictions. 

4. Study Findings and Analysis 

4.1. Legislation 

Winter maintenance operations for municipalities in Ontario are governed by three key pieces of 
legislation, provincial legislation supporting road safety and mobility, and federal and provincial 
legislation supporting environmental protection. Key aspects of legislation are described below, and 
gaps identified in Table 1. 

4.1.1. Ontario Municipal Minimum Maintenance Standards (MMS) 

The Ontario Municipal Act of 2001 includes Regulation 238/02 (amend 366/18), Minimum Maintenance 
Standards for Municipal Highways (MMS)5, which defines the types and frequency of maintenance 
operations through which municipal highways of Class 1 through 5, bicycle lanes and sidewalks can be 
described as being in a state of good repair in relation to winter storm events. The activities include: 

 
5 https://www.ontario.ca/laws/regulation/r18366 
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¶ tŀǘǊƻƭƭƛƴƎΤ 

¶ ²ŜŀǘƘŜǊ ƳƻƴƛǘƻǊƛƴƎΤ 

¶ ¢ǊŜŀǘƳŜƴǘ ŦƻǊ ǎƴƻǿ ŀŎŎǳƳǳƭŀǘƛƻƴΤ ŀƴŘ  

¶ tǊŜǾŜƴǘƛƻƴ ƻŦ ƛŎŜ ŦƻǊƳŀǘƛƻƴΦ 

The frequency of treatments varies with road classification and with the declaration of a significant 
weather event. The initiation of road treatments may be delayed until the end of significant weather 
event. 

Conformance to MMS requirements are reviewed in later sections of this report. 

A statement of MMS as the service objectives does not guarantee protection from claims unless it is 
backed by a Level of Service (LOS) policy and a Winter Operations Plan6. A level of service policy 
demonstrates that the resources are available to meet or exceed the minimum standards. Resources 
include funding, staff, equipment, materials, etc. A Winter Operations Plan describes the specific 
procedures to be followed by using the resources and that will result in standards being met. A winter 
event response table or operating guidelines may be used to define the sequence of actions and 
decisions to be followed in a particular type of winter event, and the expected result. In defence of 
claims, a municipality must be able to demonstrate with written records that a plan was in place, 
resources were available to follow the plan, and that reasonable efforts were made to meet the LOS or 
the standards. This requires documentation of the LOS policy, resources applied, and actions taken. The 
LOS, Winter Operations Plan and response tables may also be incorporated in a Road Salt Management 
Plan. 

4.1.2. Canadian Environmental Protection Act (CEPA) 

The Canadian Environmental Protection Act (1999) provides for the assessment of substances that could 
pose risks to the natural environment. Road salts were included in the Priority Substances List as a 
substance of concern in 2001. Following an extensive stakeholder review a Code of Practice was 
instituted to reduce the environmental impacts of salts used for winter maintenance. The Code of 
Practice applies to any organization in Canada that uses more than 500 tonnes of road salt per year or 
having salt vulnerable areas within its jurisdiction.7 The code includes an annual requirement to report 
on key indicator of a road salt management plan including: road length, weather severity, materials, 
storage, spreading equipment and application practices, snow disposal, training, salt vulnerable areas 
and environmental monitoring.  

Agencies are recommended to develop and maintain a Road Salt Management Plan (RSMP) that 
includes an organizational commitment and support for the principles of salt management, 
management practices for salt storage, application, and disposal of salt-contaminated snow, and 
identification of salt vulnerable areas such as sensitive wetlands near roadways, remediation for 
contamination issues, training and continuous improvement. The best management practices generally 
promote efficient winter maintenance operations that reduce the potential for liability for 
contamination of roadside soil, surface or groundwater and living species. 

 
6 https://www.ogra.org/files/Winter/A%20Guideline%20for%20Developing%20a%20Level%20of%20Service%20Policy.pdf 
7 https://ec.gc.ca/lcpe-cepa/default.asp?n=26A03BFA-1 
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In response to the Environment Canada recommendation, the Transportation Association of Canada 
developed a Synthesis of Best Practices for Road Salt Management8. It was intended to be a model with 
which local agencies can develop a plan specific to their situation. The key elements of the TAC Synthesis 
include:  

¶ {ŀƭǘ aŀƴŀƎŜƳŜƴǘ tƭŀƴǎΤ 

¶ ¢ǊŀƛƴƛƴƎΤ 

¶ wƻŀŘΣ .ǊƛŘƎŜ ŀƴŘ CŀŎƛƭƛǘȅ 5ŜǎƛƎƴΤ 

¶ 5ǊŀƛƴŀƎŜΤ 

¶ tŀǾŜƳŜƴǘǎ ŀƴŘ {ŀƭǘ aŀƴŀƎŜƳŜƴǘΤ 

¶ ±ŜƎŜǘŀǘƛƻƴ aŀƴŀƎŜƳŜƴǘΤ 

¶ 5ŜǎƛƎƴ ŀƴŘ hǇŜǊŀǘƛƻƴ ƻŦ aŀƛƴǘŜƴŀƴŎŜ 
¸ŀǊŘǎΤ 

¶ {ƴƻǿ {ǘƻǊŀƎŜ ŀƴŘ 5ƛǎǇƻǎŀƭΤ 

¶ ²ƛƴǘŜǊ aŀƛƴǘŜƴŀƴŎŜ 9ǉǳƛǇƳŜƴǘ ŀƴŘ 
¢ŜŎƘƴƻƭƻƎƛŜǎΤ ŀƴŘ 

¶ {ŀƭǘ ¦ǎŜ ƻƴ tǊƛǾŀǘŜ wƻŀŘǎΣ tŀǊƪƛƴƎ [ƻǘǎ ŀƴŘ 
²ŀƭƪǿŀȅǎΦ 

The implementation of a Road Salt Management Plan includes annual reporting of key performance 
indicators on general improvement in the management of road salt. As of 2018, 225 government 
agencies in Canada provided an annual report on their salt management practices to Environment 
Canada. The key performance indicators are: 

¶ wŜǾƛŜǿ ǘƘŜƛǊ ǎŀƭǘ ƳŀƴŀƎŜƳŜƴǘ Ǉƭŀƴ ŀƴƴǳŀƭƭȅΤ 

¶ {ŀƭǘ ƛǎ ǎǘƻǊŜŘ ǳƴŘŜǊ ŀ ǇŜǊƳŀƴŜƴǘ ǊƻƻŦ ŀƴŘ ƻƴ ŀƴ ƛƳǇŜǊƳŜŀōƭŜ ǇŀŘΤ 

¶ ¢ǊŜŀǘŜŘ ǿƛƴǘŜǊ ŀōǊŀǎƛǾŜǎ ŀǊŜ ǎǘƻǊŜŘ ǳƴŘŜǊ ŎƻǾŜǊΤ 

¶ {ǇǊŜŀŘŜǊǎ ŀǊŜ ŜǉǳƛǇǇŜŘ ǿƛǘƘ ƎǊƻǳƴŘǎǇŜŜŘ ŜƭŜŎǘǊƻƴƛŎ ŎƻƴǘǊƻƭƭŜǊǎΤ 

¶ ¦ǎŜ ǇǊŜπǿŜǘ ƻǊ ǇǊŜπǘǊŜŀǘŜŘ ǎŀƭǘΤ 

¶ ±ŜƘƛŎƭŜǎ ŀǊŜ ŜǉǳƛǇǇŜŘ ŦƻǊ ǇǊŜπǿŜǘǘƛƴƎΤ ŀƴŘ 

¶ IŀǾŜ ƛŘŜƴǘƛŦƛŜŘ ǎŀƭǘ ǾǳƭƴŜǊŀōƭŜ ŀǊŜŀǎ ŀƴŘ ƘŀǾŜ ǇǊŜǇŀǊŜŘ ŀƴ ŀŎǘƛƻƴ ǇƭŀƴΦ 

The Environmental Protection Act focusses on Best Management Practices to promote the effective use 
of road salt and does not regulate the application rates, nor the total quantities used. 

Perth County, Perth South, West Perth, and St. Marys have a published Road Salt Management Plan, and 
Perth South and West Perth update their plans annually as is required.  

4.1.3. Ontario Clear Water Act (OCWA) 

Regulation 287/07 of the Clean Water Act (2006) regulates activities that pose a threat to drinking water 
in Ontario. The act designates Sourcewater Protection Areas (SPAs) for the management of threats to 
source areas for drinking water. Source Protection Plans for each SPA are developed under the 
leadership of Conservation Authorities with representation from affected municipalities and other 
stakeholders. Specific criteria are used to designate and map threat levels from many sources, and to 
develop and implement mitigation plans. Road salt is a designated threat to drinking water under 
Regulation 287/07, in certain circumstances. 

SPAs follow watershed boundaries and parts of Perth County fall under one of the Upper Thames River, 
Grand River or Maitland Valley SPAs.  

Management Plans are administered by Risk Management Officers assigned to each area. Threat levels 
are defined principally by the rapidity with which contaminants can travel to and enter water supplies. 
Threats relevant to winter maintenance including handling storage and application of road salt, and 

 
8 https://www.tac-atc.ca/sites/tac-atc.ca/files/site/doc/resources/roadsalt-1.pdf 
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handling and storage of salt-laden snow. Several well-head areas are designated for protection in Perth 
County (Figure 3). All agencies currently meet the requirement for wellhead protection under OCWA.9  

 

Figure 3: Source Protection Areas in Perth County 

4.1.4. Gap Analysis and Recommendations 

Table 1 presents a summary of winter maintenance policy comparison and conformance to legislative 
requirements discussed above. 

Table 1: Winter Maintenance Policy Comparison and Conformance to Legislative Requirements 

Agency 

Benchmark 

Perth 
County 

St 
Marys 

Perth 
East 

Perth 
South 

West 
Perth 

North 
Perth 

Written and defined service levels 
(MMS) roads ṉ ṉ ṉ ṉ ṉ ṉ 

 
9 Personal communication, J. Allain, Thames River Conservation Authority. 
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Agency 

Benchmark 

Perth 
County 

St 
Marys 

Perth 
East 

Perth 
South 

West 
Perth 

North 
Perth 

Written and defined service levels 
(MMS) sidewalks N/A ṉ ṉ 

contracte
d 

ṉ ṉ 

Written and defined service levels 
(MMS) patrolling ṉ ṉ ṉ ṉ ṉ ṉ 

Weather Monitoring (MMS) ṉ ṉ ṉ ṉ ṉ ṉ 

Road Salt Management Plan ṉ ṉ NO ṉ ṉ NO 

Best Management Practices ṉ ṉ ṉ ṉ ṉ ṉ 

Sourcewater Protection Plan (road 
salt) N/A N/A N/A N/A N/A N/A 

The agency policies conform with requirements of MMS and OCWA. This is an essential first step to 
limiting road liability. Providing a strong defence to claims requires consistent, up to date 
documentation on level of service policy and on specific operating practices. A consistent approach to 
documentation was not found across all agencies and this is identified as a gap explored in more detail 
in later sections of this report. Gaps are also noted in updating of Road Salt Management Plans.   

Gaps related to a Road Salt Management Plan do not have a direct consequence in legislation. The key 
benefit in a Plan is in providing specific goals and support for continuous improvement of salt 
management practices to use winter materials effectively and to reduce the risk in contaminating land 
and water sources adjacent to roadways and maintenance yards. Specific recommendations relating to 
details of road salt management appear later in this report.  

The harmonization of Levels of Service and Winter Operations Plans, and of Road Salt Management 
Plans are recommended as Priority 1 Actions to reduce future environmental and road liability and to 
promote efficient winter maintenance operations. 

4.2. Maintenance Yard Functional Assessment 

The factors used in the functional assessment of existing maintenance yards and the factor weights 
assigned by the client groups are as follows: 

¶ {ǘƻǊŀƎŜ ŎŀǇŀŎƛǘȅ όрύΤ 

¶ !Ǿŀƛƭŀōƛƭƛǘȅ ƻŦ ŦǳŜƭƛƴƎ ŦŀŎƛƭƛǘƛŜǎ όрύΤ 

¶ ŀ̧ǊŘ ŀŎǊŜŀƎŜ όрύΤ 

¶ .ǳƛƭŘƛƴƎ ŎƻƴŘƛǘƛƻƴ όпύΤ 

¶ ¦ǎŜ ƻŦ ŦŀŎƛƭƛǘȅ ŦƻǊ ƻǘƘŜǊ ǇǳǊǇƻǎŜǎκǎŜŀǎƻƴǎ ŀƴŘ ŀǾŀƛƭŀōƛƭƛǘȅ ƻŦ ŀƳŜƴƛǘƛŜǎ όпύΤ 

¶ !ŎŎŜǎǎ ǘƻ ǎŜǊǾƛŎŜǎ όоύΤ 

¶ 9ƴǾƛǊƻƴƳŜƴǘŀƭ ǎŜƴǎƛǘƛǾƛǘȅ όнύΤ 

¶ wƻŀŘ Ŏƭŀǎǎ ƻŦ ǘƘŜ ŀŘƧŀŎŜƴǘ ǊƻŀŘ όнύΤ ŀƴŘ 

¶ [ŀƴŘ ǳǎŜκȊƻƴƛƴƎ όмύΦ 

The original functional ranking of each yard and the ranking after weights were applied are shown in 
Table 2. Details of the ranking process are provided in Appendix B. 
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Table 2: Maintenance Yard Functional Rank 

Yard Name 
Unweighted Rank 

(Initial Assessment) 

Weighted Rank 
(Assessment After 

Applying Weightings) 

Milverton (PE) 2 1 

Mitchell (PC) 3 2 

St Marys 1 3 

Stratford 4 4 (tied) 

Wallace 5 4 (tied) 

North Easthope 6 5 

Elma 7 6 

Listowel 8 (tied) 7 

Mitchell (WP) 8 (tied) 8 

Downie 11 (tied) 9 

MTO Listowel 9 10 

Milverton (PC) 10 11 

Blanshard 11 (tied) 12 

The rankings were divided into three tiers to provide qualitative guidance to a phased implementation 
of yard integration: 

¶ tǊƛƻǊƛǘȅ м όƳƻǎǘ ǾŀƭǳŜ ǘƻ ōŜ ǊŜǘŀƛƴŜŘ ōŀǎŜŘ ƻƴ ŦǳƴŎǘƛƻƴŀƭ ǊŀǘƛƴƎύΥ aƛƭǾŜǊǘƻƴ όt9ύΣ aƛǘŎƘŜƭƭ όt/ύΣ {ǘ 
aŀǊȅǎΣ {ǘǊŀǘŦƻǊŘΣ ŀƴŘ ²ŀƭƭŀŎŜΦ 

¶ tǊƛƻǊƛǘȅ н όǎƻƳŜ ǾŀƭǳŜ ǘƻ ōŜ ǊŜǘŀƛƴŜŘ ōŀǎŜŘ ƻƴ ŦǳƴŎǘƛƻƴŀƭ ǊŀǘƛƴƎύΥ bƻǊǘƘ 9ŀǎǘƘƻǇŜΣ 9ƭƳŀΣ [ƛǎǘƻǿŜƭΣ 
ŀƴŘ aƛǘŎƘŜƭƭ ό²tύΦ 

¶ tǊƛƻǊƛǘȅ о όƭŜŀǎǘ ǾŀƭǳŜ ǘƻ ōŜ ǊŜǘŀƛƴŜŘ ōŀǎŜŘ ƻƴ ŦǳƴŎǘƛƻƴŀƭ ǊŀǘƛƴƎύΥ 5ƻǿƴƛŜΣ a¢h [ƛǎǘƻǿŜƭΣ aƛƭǾŜǊǘƻƴ 
όt/ύΣ ŀƴŘ .ƭŀƴǎƘŀǊŘΦ 

The three tiers are illustrated (Figure 4) with a 20 km radius around yards in the highest tier.  

The analysis provides a rationale for yard rationalization from a functional perspective but does not give 
consideration to the feasibility of route coverage or service standards. It is recommended that functional 
rating be used to provide guidance to a network integration and route optimization analysis as a Priority 
2 Activity. 
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Figure 4: Maintenance Yard Network Priority Levels 

4.3. Route Optimization and Network Integration 

4.3.1. Current Network Characteristics 

The MMS classification of all maintenance routes in Perth County is illustrated in Figure 5 and the 
proportion of each road class by agency is shown in Figure 6.  Road classification varies geographically 
with the County having highest class roads and St Marys and West Perth the larger proportion of lower 
class roads.  

Reported circuit times in the current network, illustrated by an example for Perth County in Figure 7, 
provide a high level of service compared with the most stringent requirement of MMS, typically with 
20% to 80% buffer in route completion time (Appendix E). The illustration uses the most demanding 
criterion; icy conditions based on the highest road class on the route. Similar service times are predicted 
by the route optimization model for the current condition (Appendix E), supporting the conclusion that 
a high level of service is provided. Likewise, the spreader capacity exceeds the estimated material usage 
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for each route by an average of 40%, providing a buffer for operations under severe conditions when 
higher application rates are needed (Appendix E). All routes exceed MMS service requirements with a 
significant margin. 

 

Figure 5: Perth County Road Classes 
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Figure 6: MMS Road Class Distribution 

 

Figure 7: Route Service Time Example 

Maintenance route length varies from less than 10 km to more than 150 km, excluding one listed route 
that services parking lots and sidewalks, and patrols roadways (M11) (Figure 8). Most County routes 
compare well with the benchmark MTO route lengths, and the Town of St. Marys and some routes in 
North Perth compare well with the urban benchmark. Route lengths are well balanced in Perth County, 
Perth East (excluding M11 which is used for parking lots and patrolling) and Perth South. Routes in other 
agencies are less well balanced. 
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Figure 8: Maintenance Route Lengths 

 



 The County of Perth 
 Winter Maintenance Modernization 
 Modernization and Network Integration Options | November 19, 2020 

 

 19 

The roads are serviced from thirteen maintenance yards with material storage, plus one contractor yard 
with no material storage. The geographic distribution of the yard network is irregular, with yards 
belonging to different agencies in close proximity at Listowel, Milverton, and St Marys.  Agencies 
reported sharing of material among yards, as illustrated in Figure 9, and comparison of route lengths 
(Figure 10) with material storage capacity (Figure 11) suggests that storage facilities are not always 
aligned with storage requirements to service the routes. Future network efficiency could be improved 
by reducing redundancy in location and by matching storage capacity with requirements to service 
routes based at that yard. 

 

 Figure 9: Maintenance Yard Locations and Sharing of Winter Material 



The County of Perth  
Winter Maintenance Modernization 
Modernization and Network Integration Options | November 19, 2020 

20    

 

Figure 10: Route Length Serviced Per Yard 

 

Figure 11: Material Storage by Maintenance Yard 
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4.3.2. Optimization of Existing Routes Using MMS Priority System 

Optimization of existing routes within municipal boundaries and using the MMS class system priorities 
resulted in combination spreader route distance reductions averaging 3.2% (Figure 12) and grader route 
reductions of 2.1% (Figure 13). Appendix E presents detailed results for all routes.  It is noted that a 10 
km segment of a West Perth route may be misclassified as deadheading when plowing and its 
optimization may be overestimated. The distance reductions of the optimized routes within current 
municipal boundaries are within the limits of precision identified in the geocoded route data and the 
route optimization process and therefore considered not significant. It may be concluded that the 
current route network is very efficient.  

 

Figure 12: Spreader Route Optimization within Existing Municipal Boundaries 

 

Figure 13: Grader Route Optimization Within Existing Boundaries 
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4.3.3. Network Optimizations Using Two-Level Priority System 

In the following optimization analyses a two-level priority system was used to more closely resemble 
practical routing considerations.  

The removal of municipal boundaries scenario used the current maintenance yard network and fleet 
characteristics. Routes were optimized without regard to municipal boundaries and resulted in 2% cost 
savings compared with the optimized within-municipal-boundaries routes (Figure 20), and a likewise 
marginal improvement in service time (Figure 19). 

The maintenance yard removal scenario retired yards from service according to the ȅŀǊŘΩǎ weighted 
function rank (Table 3). ¢ƘŜ a¢h [ƛǎǘƻǿŜƭ ŀƴŘ /ƻƴǘǊŀŎǘƻǊΩǎ ȅŀǊŘǎ ǿŜǊŜ ŜƭƛƳƛƴŀǘŜŘ ǇǊƛƻǊ ǘƻ ōŜƎƛƴƴƛƴƎ ǘƘŜ 
ŀƴŀƭȅǎƛǎΣ ŀƭǘƘƻǳƎƘ ǘƘŜ /ƻƴǘǊŀŎǘƻǊΩǎ ǎŜǊǾƛŎŜ ǾŜƘƛŎƭŜǎ ǿŜǊŜ retained. Each time a maintenance yard was 
removed from service, its associated spreaders or plows were also removed, and its routes were 
assigned to the nearest remaining yards. The process was repeated until the optimized routes no longer 
met the constraints of MMS service time or spreader capacity to complete the route. Since the 
remaining routes could consist of different route segments than the current routes, material spreading 
rates previously associated with each route segment were retained for that segment. 

Table 3: Yard Removal Process 

Yard Removed Vehicles Removed (total) 
Change in Total Route 

Distance 

Blanshard 2 5% 

Milverton (PC) 3 (5) 12% 

Downie 3 (8) 18% 

The removal process proceeded for four steps until the spreader capacity requirement was no longer 
met by the optimized routes (Figure 14, Figure 15) predicting that ten yards with 37 vehicles is the 
lowest viable number. Detailed results for each scenario are provided in Appendix E. The analysis 
demonstrates the feasibility of retiring up to three maintenance yards and eight combination spreaders 
from the network while meeting basic service time and spreader capacity requirements. The removals 
result in an estimated increase of 18% in total route length. Figure 14 and Figure 15 also illustrate that 
the buffer in spreader capacity is reduced as fleet vehicles are removed and routes become longer with 
fewer depots, indicating that service standards are reduced with fewer depots and service vehicles.  



 The County of Perth 
 Winter Maintenance Modernization 
 Modernization and Network Integration Options | November 19, 2020 

 

 23 

 

Figure 14: Summary Salt Spreading Capacity with Yard Removal 

 

Figure 15 Summary Sand Spreading Capacity with Yard Removal 

The clean slate approach used an initial analysis to locate maintenance yards such that they provide 
maximum coverage of the integrated road network without regard to road class or operating routes.  
This process was repeated for cases from one yard up to thirteen yards. A statistic was calculated, 
normalized travel cost, that represents the total travel distance to cover the road network based on the 
predicted yard locations (Appendix E). The current yard locations and examples of the optimum 
locations for a one, six, and thirteen yard network are illustrated in Figure 16, and marginal benefits 
associated with all cases from one to thirteen yards is illustrated in Figure 17. The curve predicts that 
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the benefit in adding more depots to reduce individual route lengths will level out as the number of 
depots exceeds eight. 

 

Figure 16: Existing Maintenance Yards and Optimized Location Examples 

  
(a) Existing 13 depots (b) Optimal 1 depot 

  
(c) Optimal 6 depots (d) Optimal 13 depots  
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Figure 17: Change in Route Servicing Cost with Increasing Number of Optimized Yards 

The total number of service vehicles was determined from the yard removal analysis, which showed that 
37 vehicles is the minimum viable number to be able to service the ten-yard network without refilling. 
This number was adopted for the Clean Slate analysis. In addition, it was assumed in the Clean Slate 
analysis that all trucks are single axle capacity to ensure that both rural and urban routes can be serviced 
since the previous analysis including single, double and tri-axle trucks showed that many routes have 
excess capacity. This assumption assures a conservative result since double or tri-axle trucks would be 
assigned in practice to many routes. Trucks were assigned to each depot in proportion to the distance of 
road network assigned to that depot by the location model. Route optimization was predicted for each 
yard network scenario and the average route distance and service time were calculated. With reference 
to the marginal benefits curve (Figure 17), six optimally located yards were selected for route 
optimization. The distribution of yards and vehicles for the optimal yard removal and clean slate analysis 
are compared in Figure 18. It is noted that at least four of the six clean slate yards are near an existing 
yard, suggesting the possibility of using them in a clean slate network. 
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Figure 18: Distribution of Optimal Yards and Fleet for Yard Removal and Clean Slate 

Figure 18 above illustrates that geographically ideal locations are situated relatively nearby existing 
maintenance yards. For practical considerations it is suggested that network optimization could proceed 
on the basis of upgrading existing yards rather than construction of new ones. 

Service level indicators for all scenarios are compared in Figure 19 in relation to the base case of current 
routes in the existing network. An increase in either statistic, material volume to capacity ratio or service 
time ratio, indicates a reduction in level of service. An increase in material volume to capacity ratio 
means that the buffer in spreader capacity to complete the route is reduced. Both service level 
indicators increase with each step of yard removal.  The service time ratio increases from 17% to 25% 
between the ten-yard removal scenario and the six-yard clean slate scenario, indicating that the clean 
slate scenario has a lower predicted level of service than the yard-removal scenario. 
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Figure 19: Service Level Indicators 

The predicted cost of each scenario is compared in Figure 20.  Predicted costs are shown separately for 
the total estimated annual yard rental and the total estimated annual fleet (including equipment rental 
and labour for plowing/spreading operations).  Savings are predicted when the total cost of a scenario is 
lower than the current condition scenario.    The ten-yard scenario provides the greatest predicted cost 
savings, estimated at $310,000 annually, or 14% of the estimated current cost for combined yard and 
fleet rental. 

 

Figure 20: Network Integration Cost Analysis 

The analysis demonstrates that with a reduced number of depots and reduced number of service 
vehicles, the predicted service time will increase and thus the level of service decreases (Figure 19). The 
service time ratio is reduced (level of service improved) with removal of municipal boundaries and 
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current depots and service vehicles. But increased (reduced level of service) as depots and vehicles are 
removed.  

While the service time ratio increases between the yard removal and clean slate scenario, the spreader 
capacity ratio remains constant.  This implies that the six-yard ideally located scenario has increased 
deadheading compared with the ten-yard scenario. The number of service vehicles in the clean slate 
analysis was arbitrarily determined from the yard removal analysis, and analysis using other 
assumptions about fleet numbers or size could determine a fleet arrangement with different service 
levels. 

4.3.4. Conclusion and Recommendations 

Current maintenance routes are well matched to service areas and readily meet MMS requirements. 
Computer-based optimization of spreader and grader routes under existing agency boundary conditions 
showed that current routes operate very efficiently, and no significant savings are possible. Removal of 
municipal boundaries with current maintenance yards and fleet resulted in small cost savings and 
service improvements.  

Optimization by retirement of lower functioning maintenance yards resulted in a minimum network of 
ten yards and substantial predicted cost savings but with attendant reduction in service level.  
Optimization using the clean slate approach with resulted in a minimum network of six yards with lower 
cost savings and lower predicted service levels than the ten-yard scenario.  The reduction in service 
levels increases the risk that service times will not be met and that spreader capacities will not be 
enough to complete service routes under extreme weather conditions that require more material to be 
spread.  

The overall conclusion of the network integration and route optimization analysis is that the removal of 
maintenance yards and their corresponding service vehicles reduces operating costs but results in an 
undesirable reduction in service levels compared with the current levels.  

This study focused on the feasibility of yard network reduction while maintaining or simplifying the 
current fleet characteristics and predicting the associated annual operating costs of the maintenance 
yards and the fleet. It did not predict impacts of different numbers or types of service vehicles nor did it 
analyse capital costs associated with maintenance yard repurposing, whether expanding to 
accommodate a larger fleet or decommissioning from winter maintenance operations.    The following 
additional planning studies are recommended to further investigate the feasibility of a reduced-yard 
network: 

¶ 9ǎǘƛƳŀǘŜ ǎŜǊǾƛŎŜ ƭŜǾŜƭǎ ƻŦ ƻǇǘƛƳƛȊŀǘƛƻƴ ǎŎŜƴŀǊƛƻǎ ǿƛǘƘ ǘƘŜ ǊŜŘǳŎŜŘ ȅŀǊŘ ƴŜǘǿƻǊƪ ōǳǘ ŘƛŦŦŜǊŜƴǘ 
ƴǳƳōŜǊǎ ƻŦ ǎŜǊǾƛŎŜ ǾŜƘƛŎƭŜǎ ŀƴŘ ƭƻŀŘƛƴƎ ŎŀǇŀŎƛǘȅ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ŀǎ ŀ tǊƛƻǊƛǘȅ м !Ŏǘƛƻƴ Φ 

¶ wŜǾƛŜǿ ƳŀƛƴǘŜƴŀƴŎŜ ȅŀǊŘ ŦŀŎƛƭƛǘƛŜǎ ƛƴ ƳƻǊŜ ŘŜǘŀƛƭ ǘƻ ǇǊƛƻǊƛǘƛȊŜ ǘƘƻǎŜ ǿƘƛŎƘ ǿƻǳƭŘ ōŜ ǇŀǊǘ ƻŦ ŀ 
ŦǳǘǳǊŜ ƴŜǘǿƻǊƪ ŀƴŘ ǘƘƻǎŜ ǿƘƛŎƘ ǿƻǳƭŘ ōŜ ǊŜǘƛǊŜŘΣ ŀƴŘ ǘƻ ŀƴŀƭȅȊŜ ŎƘŀƴƎŜǎ ƻǊ ǳǇƎǊŀŘŜǎ ǘƻ 
ŀŎŎƻƳƳƻŘŀǘŜ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ŦƭŜŜǘ ŀƴŘ ǇŜǊǎƻƴƴŜƭ ŘƛǎǘǊƛōǳǘƛƻƴ ƻŦ ŀ ƴŜǿ ȅŀǊŘ ƴŜǘǿƻǊƪΣ ŀǎ ŀ tǊƛƻǊƛǘȅ н 
!ŎǘƛƻƴΦ  

¶ ¢ƻ ǊŜǾƛŜǿ ǎǘŀŦŦƛƴƎ ƛƳǇƭƛŎŀǘƛƻƴǎ ƻŦ ŀ ƴŜǿ ƳŀƛƴǘŜƴŀƴŎŜ ƴŜǘǿƻǊƪ ōŀǎŜŘ ƻƴ ǘƘŜ ǇǊŜŘƛŎǘŜŘ ƴǳƳōŜǊǎ ƻŦ 
ǘǊǳŎƪǎ ǘƻ ōŜ ǎǘŀǘƛƻƴŜŘ ŀǘ ŜŀŎƘ ȅŀǊŘΣ ƛƴŎƭǳŘƛƴƎ ǇŜǊǎƻƴƴŜƭ ƛǎǎǳŜǎ ƛƴ ǎŎƘŜŘǳƭƛƴƎ ǘƘŜ Ǌƻƭƭπƻǳǘ ƻŦ ŀ ƴŜǿ 
ƴŜǘǿƻǊƪ ŎƻƴŦƛƎǳǊŀǘƛƻƴΣ ŀǎ ŀ tǊƛƻǊƛǘȅ о !ŎǘƛƻƴΦ  



 The County of Perth 
 Winter Maintenance Modernization 
 Modernization and Network Integration Options | November 19, 2020 

 

 29 

4.4. Weather Information 

4.4.1. Background and Benchmarks 

Road maintenance supervisors require timely weather forecasts specific to snow and ice accumulation 
on road surfaces, in order to plan and schedule winter patrolling and operations. Section 3.1 of MMS 
requires monitoring of current conditions and 24-hour weather forecast, at least 3 times per day from 
October through April or once per day from May 1-September 30. Details as to the method of weather 
monitoring are not specified in MMS but are addressed in OGRA Guidelines for patrolling. They include 
access to a local weather forecast that includes air temperature, wind direction, speed and dew point, 
and to a Road Weather Information System (RWIS) or a patrol truck equipped to monitor pavement and 
air temperature, and to communicate the observed data to operations staff.  

Weather information is also a key component used in defense of road liability for winter accidents and it 
is therefore critical to retain a chain of custody: documentation of when weather information was 
consulted, the content of the information and how it was used in decision making. 

These factors are adopted as benchmarks for weather forecast information in this study. 

Sources of weather information available to road agencies in Ontario are listed in Table 4. 

Table 4: Sources of Weather Information in Ontario 

Source 
Measurement 

sites 
Forecast 

sites 
Key features 
and sensors 

$ Operating $ Capital 

Environment 
Canada 

~15 ~ 200 
Atmospheric 

only 
0 0 

MTO RWIS 
~150 stations 

~300 cameras 
~150 

Road sensors, 
visibility, icing, 

cameras 
~$10,000/site/yr $500,000 

OGRA Winter 
Weather App 

(MESH) 

0 1 to 7 
Atmospheric 

only 
$259-999/month 0 

Private RWIS yes yes 
Road temp., 

visibility, icing 
~$1000/site/month $500,000 

Mini-RWIS yes no 
Icing, visibility, 

weather 
$500/site/month $20,000+ 

TV/Web 
weather channel 

0 yes 
Atmospheric 

only 
0 0 

Mobile RWIS 
with Spectral 
Camera 

Yes. Agency 
vehicles 

no 
Road temp, 

icing 
$100/month/vehicle 

$20,000 

Per vehicle 

Infra-red 
thermometer 
(IRT) 

Yes. Agency 
vehicles 

no Road temp. Agency vehicle 
$2,000 per 

vehicle 

Road patrol See mobile RWIS no 
Snow cover, 
icing, drifting 

Agency vehicle 0 
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The implementation of different weather sources by road agencies typically follows a hierarchy, with 
MTO and several large and medium municipalities (i.e. Toronto, Ottawa, Waterloo, Chatham) using 
RWIS. These systems meet all requirements of MMS and can be configured to push a weather forecast 
to local sites or cell phones at defined times. They include in-pavement and roadside sensors that 
support the use of winter liquids such as Direct Liquid Application or selection of variable application 
rates for granular or pre-wet salt. Access to the MTO RWIS system (Figure 21) is available to any 
municipality at no charge. It is currently accessed by 20 Ontario municipalities.10  

 

Figure 21: MTO Southern Ontario RWIS Network and Typical Roadside Station 

 

Figure 22: Mobile Spectral Camera and Map Data Display 

 
10 personal communication, J. Boone, MTO 
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Key differences among the weather sources are: 

¶ {ƻǳǊŎŜǎ ǿƛǘƘ ƴƻ ƳŜŀǎǳǊŜƳŜƴǘ ǎƛǘŜǎ ǳǎŜ Ǝƭƻōŀƭ ǿŜŀǘƘŜǊ ƳƻŘŜƭǎ ƻōǘŀƛƴŜŘ ŦǊƻƳ ŦƻǊŜŎŀǎǘ ŀƎŜƴŎƛŜǎ ǘƻ 
ŜǎǘƛƳŀǘŜ ŎƻƴŘƛǘƛƻƴǎ ŀǘ ŀ ǇŀǊǘƛŎǳƭŀǊ ǎƛǘŜΦ Dƭƻōŀƭ ǿŜŀǘƘŜǊ ƳƻŘŜƭǎ ŀǊŜ ŎƘŜŎƪŜŘ ŀƴŘ ŎŀƭƛōǊŀǘŜŘ ŀƎŀƛƴǎǘ 
ŀǘƳƻǎǇƘŜǊƛŎ ǿŜŀǘƘŜǊ ǎǘŀǘƛƻƴ ŘŀǘŀΣ ōǳǘ ƴƻǘ ŀƎŀƛƴǎǘ ǊƻŀŘǎƛŘŜ ŘŀǘŀΦ {ƻǳǊŎŜǎ ǿƛǘƘ ƴƻ ƳŜŀǎǳǊŜƳŜƴǘ 
ǎƛǘŜǎ Řƻ ƴƻǘ ƳŜŀǎǳǊŜ ƴƻǊ ŀŎŎǳǊŀǘŜƭȅ ŦƻǊŜŎŀǎǘ ǊƻŀŘ ǎǳǊŦŀŎŜ ŎƻƴŘƛǘƛƻƴǎΦ ¢ƘŜȅ Ŏŀƴ ŜǎǘƛƳŀǘŜ ǘƘŜ 
ƻŎŎǳǊǊŜƴŎŜ ƻŦ ŦŀƭƭƛƴƎ ƻǊ ŘǊƛŦǘƛƴƎ ǎƴƻǿ ƻǊ ŦǊŜŜȊƛƴƎ ǊŀƛƴΦ ¢ƘŜ hDw! 9ƴǘŜǊǇǊƛǎŜ ²ŜŀǘƘŜǊ !ǇǇ ŀƴŘ 
a9{IΣ ŀ ŎƻƳƳŜǊŎƛŀƭ ǎŜǊǾƛŎŜΣ ƳŜŜǘ ŀƭƭ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ aa{Φ  ! ǎƛƴƎƭŜ 9ƴǘŜǊǇǊƛǎŜ !ǇǇ ǎǳōǎŎǊƛǇǘƛƻƴ 
ǇǊƻǾƛŘŜǎ ŀǘƳƻǎǇƘŜǊƛŎ ŦƻǊŜŎŀǎǘ ŀǘ ǳǇ ǘƻ ǎŜǾŜƴ ǎƛǘŜǎΦ 

¶ w²L{πōŀǎŜŘ ǊƻŀŘ ǎŜƴǎƻǊǎ ƳŜŀǎǳǊŜ ǇŀǾŜƳŜƴǘ ǎǳǊŦŀŎŜ ŀƴŘ ǎǳōǎǳǊŦŀŎŜ ǘŜƳǇŜǊŀǘǳǊŜΣ ǇǊŜǎŜƴŎŜ ƻŦ 
ǊƻŀŘ ǎŀƭǘΣ ƭƛƪŜƭƛƘƻƻŘ ƻŦ ŦǊƻǎǘ ƻǊ ǎƴƻǿ ŦƛƭƳΣ ŀƴŘ ŜǎǘƛƳŀǘŜŘ ŦǊŜŜȊƛƴƎ Ǉƻƛƴǘ ƻŦ ǊƻŀŘ ǎǳǊŦŀŎŜ ŀǘ ǘƘŜ ǎŜƴǎƻǊ 
ƭƻŎŀǘƛƻƴΦ ¢ƘŜȅ ŀǊŜ ǘȅǇƛŎŀƭƭȅ ŎƻǳǇƭŜŘ ǿƛǘƘ ŀ ŦƻǊŜŎŀǎǘ ǎŜǊǾƛŎŜΦ wƻŀŘ ǎǳǊŦŀŎŜ ǘŜƳǇŜǊŀǘǳǊŜ ŀƴŘ ŦƻǊŜŎŀǎǘ 
ŀǊŜ ǾŜǊȅ ƛƳǇƻǊǘŀƴǘ ŦƻǊ ǘƘŜ ǎŀŦŜ ǳǎŜ ƻŦ ŀƴǘƛπƛŎƛƴƎ ƭƛǉǳƛŘΦ ! ǊŜŎŜƴǘ ǎǘǳŘȅ ƻƴ ǊƻŀŘ ǿŜŀǘƘŜǊ ƛƴŦƻǊƳŀǘƛƻƴ 
ǎȅǎǘŜƳǎ ŦƻǊ ¦Φ{Φ ǎǘŀǘŜ 5ŜǇŀǊǘƳŜƴǘǎ ƻŦ ¢ǊŀƴǎǇƻǊǘŀǘƛƻƴ ŎƻƴŎƭǳŘŜŘ ŀ ōŜƴŜŦƛǘΥŎƻǎǘ Ǌŀǘƛƻ ƻŦ пΥм ŦƻǊ 
ŘƛǊŜŎǘ ōŜƴŜŦƛǘǎ ƛƴ ƻǇŜǊŀǘƛƻƴŀƭ ǎŀǾƛƴƎǎΣ ŀƴŘ ƳƻǊŜ ǘƘŀƴ нллΥм ŎƻƴǎƛŘŜǊƛƴƎ ƛƴŘƛǊŜŎǘ ōŜƴŜŦƛǘǎ ǎǳŎƘ ŀǎ 
ǊŜŘǳŎŜŘ ŀŎŎƛŘŜƴǘ ŎƻǎǘǎΣ ǊŜŘǳŎŜŘ ǇŀǘǊƻƭƭƛƴƎ Ŏƻǎǘǎ ŀƴŘ ǊŜŘǳŎŜŘ ƳŀƛƴǘŜƴŀƴŎŜ ŎƻǎǘǎΦ 

¶ aƻōƛƭŜ w²L{ ǳǎŜǎ ǊŜƳƻǘŜ ǎŜƴǎƛƴƎ ǘŜŎƘƴƻƭƻƎȅ ƳƻǳƴǘŜŘ ƻƴ ǇŀǘǊƻƭ ǾŜƘƛŎƭŜǎ όCƛƎǳǊŜ ннύΣ ǎǇǊŜŀŘŜǊǎ ƻǊ 
ƻǘƘŜǊ ǾŜƘƛŎƭŜǎ ǘƻ ƳŜŀǎǳǊŜ ǊƻŀŘ ǎǳǊŦŀŎŜ ǘŜƳǇŜǊŀǘǳǊŜΣ ōŀǊƻƳŜǘǊƛŎ ǘŜƳǇŜǊŀǘǳǊŜΣ ŀƴŘ ŘŜǘŜŎǘ ǘƘŜ 
ǇǊŜǎŜƴŎŜ ƻŦ ŀ ǎƴƻǿ ƻǊ ƛŎŜ ŦƛƭƳ όǎǇŜŎǘǊŀƭ ŎŀƳŜǊŀύΦ ²ƘƛƭŜ ǘƘŜȅ Ŏŀƴ ƘŜƭǇ ǘƻ ŜȄǘǊŀǇƻƭŀǘŜ w²L{ ǎƛǘŜ 
ŦƻǊŜŎŀǎǘǎ ŀƭƻƴƎ ŀ ǊƻŀŘǿŀȅΣ ǎȅǎǘŜƳǎ ŎǳǊǊŜƴǘƭȅ ŀǾŀƛƭŀōƭŜ Řƻ ƴƻǘ ŘƛǊŜŎǘƭȅ ǇǊƻǾƛŘŜ ŀ ŦƻǊŜŎŀǎǘΦ 

¶ LƴŦǊŀπǊŜŘ ǘƘŜǊƳƻƳŜǘŜǊ ƳƻǳƴǘŜŘ ƻƴ ǊƻŀŘ ǾŜƘƛŎƭŜǎ ǇǊƻǾƛŘŜ ŀ ǊŜŀƭπǘƛƳŜ ǊŜŀŘƛƴƎ ƻŦ ǎǳǊŦŀŎŜ 
ǘŜƳǇŜǊŀǘǳǊŜ όǿƘŜǘƘŜǊ ǇŀǾŜƳŜƴǘ ƻǊ ǎƴƻǿ ƻƴ ǘƘŜ ǇŀǾŜƳŜƴǘύΦ ¢ƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ƛǎ ǳǎŜŦǳƭ ŦƻǊ ŀŘƧǳǎǘƛƴƎ 
ǎŀƭǘ ŀǇǇƭƛŎŀǘƛƻƴ ǊŀǘŜǎ ŀƴŘ ƴŜŎŜǎǎŀǊȅ ŦƻǊ ŀƴǘƛπƛŎƛƴƎ ǿƛǘƘ ŘƛǊŜŎǘ ƭƛǉǳƛŘ ŀǇǇƭƛŎŀǘƛƻƴΦ  Lǘ ǇǊƻǾƛŘŜǎ 
ƛƴŦƻǊƳŀǘƛƻƴ ƻƴƭȅ ǿƘƛƭŜ ǘƘŜ ǾŜƘƛŎƭŜ ƛǎ ǘǊŀǾŜǊǎƛƴƎ ǘƘŜ ǊƻŀŘ ŀƴŘ ǎƻ ƛǎ ƭƛƳƛǘŜŘ ƛƴ ŦǊŜǉǳŜƴŎȅΦ 

Based on the above discussion, many agencies use the OGRA Weather App or similar commercial 
services, as they provide a weather information push at regular intervals as required by MMS, a record 
when the information is consulted, and the content of the information. The current status of weather 
information and record keeping of the Perth agencies is summarized in Table 5. 

Table 5: Current Status of Weather Information and Record Keeping 

              Agency 

Criteria 

Perth 
County 

Perth East 
North 
Perth 

Perth South St Marys West Perth 

Source of 
Weather 
Forecast 

RWIS for 
Foreman, 
OGRA, IRT 

EC Stratford 
Station for 

Public Works 
Manager or 

Delegate, IRT 

Unknown 
(IRT 

present 
on patrol 
trucks) 

RWIS for Director and 
Foreman, OGRA, IRT 

RWIS, OGRA, 
IRT 

OGRA, IRT 

Frequency  3 3 Unknown 3 3 3 

Actioner Foreman 
Public Works 
Manager or 

Delegate 

Patroller 
and 

Supervisor 
Director and Foreman 

Supervisor and 
On-Call 

Operator  

Operations 
Manager and 

Foreman 
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              Agency 

Criteria 

Perth 
County 

Perth East 
North 
Perth 

Perth South St Marys West Perth 

Archiving 
MESH, 
Paper 

MESH Paper 
OGRA Winter Web 

App, Paper (expecting 
to switch to MESH) 

OGRA Winter 
Web App  

OGRA Winter 
Web App, 

Paper 

4.4.2. Conclusions and Recommendations 

All agencies document weather forecast information to provide a legal record if required. Five subscribe 
to a benchmark weather forecast system that provides required information and documentation with 
frequency required by MMS, of three times a day. The lack of documented monitoring of a weather 
forecast imposes a liability risk should an incident occur due to a delayed response in deploying 
equipment.  

Three agencies have access to data from a nearby MTO RWIS station and all agencies employ their own 
mobile infra-red thermometers to track pavement temperatures, as recommended by OGRA weather 
monitoring guidelines. This assists in selecting winter materials and application rates that are effective at 
the current or forecast pavement temperature. Agencies that do not use those technologies are more 
susceptible to using winter materials less efficiently and to challenge in court. Finally, the chain of 
custody of weather information is not clearly documented in all cases, opening the possibility of 
challenge in court. 

The identified gaps can be addressed through the following recommended actions: 

¶ tǊƛƻǊƛǘȅ м !Ŏǘƛƻƴǎ ǘƻ ǊŜŘǳŎŜ ǘƻ ǊŜŘǳŎŜ ƭƛŀōƛƭƛǘȅ Ǌƛǎƪ ŀƴŘ ǘƻ ŀǎǎƛǎǘ ƛƴ ǳǎƛƴƎ ǿƛƴǘŜǊ ƳŀǘŜǊƛŀƭǎ ŜŦŦŜŎǘƛǾŜƭȅΥ 

�R 9ȄǘŜƴŘ ǘƘŜ hDw! ²ƛƴǘŜǊ ²ŜŀǘƘŜǊ !ǇǇ ǎǳōǎŎǊƛǇǘƛƻƴ ǘƻ ŀƭƭ ŀƎŜƴŎƛŜǎ ǘƻ ŜƴǎǳǊŜ ŀ ǊŜƎǳƭŀǊ ŀƴŘ 
ŀǊŎƘƛǾŜŘ ŦƻǊŜŎŀǎǘ ǘƘŀǘ ƛǎ ŎƻƳƳǳƴƛŎŀǘŜŘ ǘƻ ƪŜȅ ǎǘŀŦŦΦ ! ǎƛƴƎƭŜ ǎǳōǎŎǊƛǇǘƛƻƴ ǎǳŎƘ ŀǎ ǘƘŀǘ ƘŜƭŘ ōȅ 
tŜǊǘƘ /ƻǳƴǘȅ ŀƴŘ ƻǘƘŜǊǎΣ Ŏŀƴ ǎŜǊǾƛŎŜ ǳǇ ǘƻ ǎŜǾŜƴ ŎƭƛŜƴǘǎΣ11 ŀƴŘ ǘƘŜ ŜȄǘŜƴŘŜŘ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ 
Ŏŀƴ ōŜ ƻōǘŀƛƴŜŘ ǿƛǘƘ ŀ ǎƛƴƎƭŜ ǎǳōǎŎǊƛǇǘƛƻƴ ŀǘ ǘƘŜ 9ƴǘŜǊǇǊƛǎŜ ƭŜǾŜƭΦ ¦ǎŜ ƻŦ ǘƘŜ !ǇǇ ǿƛƭƭ ǎŜǊǾŜ ǘƻ 
ǊŜŘǳŎŜ ǘƘŜ Ǌƛǎƪ ƻŦ ǊƻŀŘ ƭƛŀōƛƭƛǘȅ ōȅ ŘƻŎǳƳŜƴǘƛƴƎ ǘƘŜ ǳǎŜ ƻŦ ōŜǎǘ ǇǊŀŎǘƛŎŜǎ ŦƻǊ ǿŜŀǘƘŜǊ 
ƛƴŦƻǊƳŀǘƛƻƴΦ  

�R !ƭƭ ŀƎŜƴŎƛŜǎ ǳǇŘŀǘŜ ǘƘŜƛǊ ǇǊƻŎŜǎǎŜǎ ǘƻ ŀŎŎŜǎǎ ǿŜŀǘƘŜǊ ƛƴŦƻǊƳŀǘƛƻƴ ŀǘ ƭŜŀǎǘ ǘƘǊŜŜ ǘƛƳŜǎ ŘŀƛƭȅΦ  

�R 9ȄǘŜƴŘ ǘƘŜ ŜȄƛǎǘƛƴƎ a¢h w²L{ ǎƘŀǊƛƴƎ ŀƎǊŜŜƳŜƴǘмл ό!ǇǇŜƴŘƛȄ Dύ ǘƻ ŀƭƭ ŀƎŜƴŎƛŜǎ ǘƻ ǇǊƻƳƻǘŜ 
ƳƻǊŜ ŜŦŦŜŎǘƛǾŜ ǳǎŜ ƻŦ ǿƛƴǘŜǊ ƳŀǘŜǊƛŀƭǎ ŀƴŘ ŜǎǇŜŎƛŀƭƭȅ ƻŦ ǿƛƴǘŜǊ ƭƛǉǳƛŘǎΣ ƛƴ ǿƘƛŎƘ ǘƘŜ ōŜƴŜŦƛǘǎ ƻŦ 
ǳǎŜ ǾŀǊȅ ǿƛǘƘ ǇŀǾŜƳŜƴǘ ǘŜƳǇŜǊŀǘǳǊŜ ŀƴŘ ŀƛǊ ƘǳƳƛŘƛǘȅ ƭŜǾŜƭǎΦ LƳǇƭŜƳŜƴǘ ŀ ǘǊŀƛƴƛƴƎ ŀƴŘ 
ŘŜƳƻƴǎǘǊŀǘƛƻƴ ǎŜǎǎƛƻƴ ǘƻ ǇǊƻƳƻǘŜ ǘƘŜ ōŜƴŜŦƛǘǎ ƻŦ ŀ ŦǳǘǳǊŜ w²L{ ǎǘŀǘƛƻƴ ƻǊ Ƴƛƴƛπw²L{ ǿƛǘƘƛƴ 
tŜǊǘƘ /ƻǳƴǘȅΦ 

¶ tǊƛƻǊƛǘȅ н !Ŏǘƛƻƴǎ ǘƘŀǘ ǎǳǇǇƻǊǘ ǘƘŜ ŜŦŦŜŎǘƛǾŜ ǳǎŜ ƻŦ ǿƛƴǘŜǊ ƳŀǘŜǊƛŀƭǎΥ 

�R 5ŜǾŜƭƻǇ ŀ Ǉƭŀƴ ǘƻ ŜǾŀƭǳŀǘŜ ǘƘŜ ōŜƴŜŦƛǘǎ ƻŦ ŀ ŎƻǳƴǘȅπƻǿƴŜŘ w²L{ ƛƴ ǎŜƭŜŎǘƛƴƎ ŎǳǊǊŜƴǘƭȅ ǳǎŜŘ 
ǿƛƴǘŜǊ ƳŀǘŜǊƛŀƭǎ όǇǊŜπǿŜǘ ƻǊ ǇǊŜπǘǊŜŀǘŜŘ ǎŀƭǘύ ŀƴŘ ƛƴ ŦǳǘǳǊŜ ŀŘƻǇǘƛƻƴ ƻŦ ŘƛǊŜŎǘ ƭƛǉǳƛŘ 
ŀǇǇƭƛŎŀǘƛƻƴ ǘŜŎƘƴƻƭƻƎȅΦ {ŀŦŜ ŀƴŘ ŜŦŦŜŎǘƛǾŜ ǳǎŜ ƻŦ ŘƛǊŜŎǘ ƭƛǉǳƛŘ ŀǇǇƭƛŎŀǘƛƻƴ ǊŜǉǳƛǊŜǎ ŀŎŎŜǎǎ ǘƻ ŀ 
ƭƻŎŀƭ ǊƻŀŘ ǘŜƳǇŜǊŀǘǳǊŜ ŦƻǊŜŎŀǎǘΦ 

¶ tǊƛƻǊƛǘȅ о !Ŏǘƛƻƴ Ŏŀƴ ōŜ ǘƘŜ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ŀ ŦǳǘǳǊŜ w²L{ ǎǘŀǘƛƻƴ ƻǊ Ƴƛƴƛπw²L{ ǿƛǘƘƛƴ tŜǊǘƘ 
/ƻǳƴǘȅΦ 

 
11 Personal communication, F. Suja, OGRA 
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4.5. Patrolling 

4.5.1. Background 

Patrolling is the regular, direct observation of road conditions on a representative part of the road 
network in advance of and during winter events to help make informed, logical, and forward-looking 
decisions about plowing, salting, and sanding operations as a storm evolves. In addition to the 
observation of conditions, it includes documentation and communication; providing a written record 
with a chain of custody of what was seen, where and when, in case of future legal action. It normally 
involves a recording template with standard terminology. This can be in the form a written diary or an 
electronic diary. Electronic diaries may include real-time or after the fact link to a communications and 
archive system. 

Patrolling leads to deployment call-outs during the winter season, which involves providing instructions 
to equipment operators as to when to prepare, load equipment, and deploy for winter services, 
including operational details about where, when and how, and material application rates. Deployment 
may occur multiple times during a long storm. Deployment decisions normally use operating guidelines 
or rules of practice to help make consistent decisions, such as a table that relates current and forecast 
temperature and snow conditions to the recommended type of operation for those conditions. To 
provide reliable defense of claims the chain of custody should flow from the observer to the person 
managing deployment (such as the shift supervisor or foreman) or directly to the equipment operator. If 
it goes to the shift supervisor/foreman, then a separate record should show what operations were 
ordered, by whom, where, when, and what. 

4.5.2. Benchmarks 

MMS does not specify a frequency of patrolling for winter conditions beyond that specified for other 
conditions, but to patrol representative sections of highway at intervals deemed necessary to check for 
accumulation of ice or snow. The onus is on the municipality to establish a suitable frequency. 

However, benchmarks for patrolling guidelines (A Guideline for Patrolling Representative Roads in 
Winter)12 are provided by the OGRA and indicates that any patroller must be equipped with the 
following: 

¶ ¢ǊŀƛƴƛƴƎ ŀǎ ǘƻ ǿƘŀǘ ƛǎ ŀ ǿƛƴǘŜǊ ŜǾŜƴǘ ŀƴŘ ǿƛƴǘŜǊ ŜǾŜƴǘ ǊŜǎǇƻƴǎŜΣ ǿƘŀǘ ƛǎ ǘƘŜ ǊƻǳǘŜ ƻŦ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ 
ǊƻŀŘǎ ǘƻ ōŜ ǇŀǘǊƻƭƭŜŘ ōŜǘǿŜŜƴ ǿƛƴǘŜǊ ŜǾŜƴǘǎΣ ǘƘŜƛǊ ŘǳǘƛŜǎ ŘǳǊƛƴƎ ŀ ǿƛƴǘŜǊ ŜǾŜƴǘΣ ǊŜŎƻǊŘ ƪŜŜǇƛƴƎ 
ǊŜǉǳƛǊŜƳŜƴǘǎ ŀƴŘ Ŏŀƭƭƻǳǘ ǇǊƻŎŜŘǳǊŜǎΣ Ǉƭǳǎ ŀƴȅ ŀƴŘ ŀƭƭ ƻǘƘŜǊ ǇƻƭƛŎȅ ŀƴŘ ǇǊƻŎŜŘǳǊŜǎ ŦƻǊ ǿƛƴǘŜǊ 
ƘƛƎƘǿŀȅ ƻǇŜǊŀǘƛƻƴǎΦ ¢ǊŀƛƴƛƴƎ ƻƴ ǘƘŜ ƛƴǘŜǊǇǊŜǘŀǘƛƻƴ ƻŦ ǘƘŜ ǿŜŀǘƘŜǊ ƛƴŦƻǊƳŀǘƛƻƴ ŀƴŘ ǘƘŜ ŘŜ�æƛŎƛƴƎ 
ŎƘŜƳƛŎŀƭǎ ǘƻ ōŜ ŀǇǇƭƛŜŘ ŦƻǊ ǘƘŜ ŦƻǊŜŎŀǎǘŜŘ ǿŜŀǘƘŜǊ ŎƻƴŘƛǘƛƻƴǎ ƛǎ ŀƭǎƻ ǊŜǉǳƛǊŜŘΤ 

¶ ! ǾŜƘƛŎƭŜ ŜǉǳƛǇǇŜŘ ǿƛǘƘ ŀ ǇŀǾŜƳŜƴǘ ǘƘŜǊƳƻƳŜǘŜǊΣ ŀƴŘ ŀƳōƛŜƴǘ ŀƛǊ ǘŜƳǇŜǊŀǘǳǊŜ ǘƘŜǊƳƻƳŜǘŜǊ ŀƴŘ 
ǘǿƻπǿŀȅ ŎƻƳƳǳƴƛŎŀǘƛƻƴǎΤ 

¶ !ŎŎŜǎǎ ǘƻ ƭƻŎŀƭ ǿŜŀǘƘŜǊ ŦƻǊŜŎŀǎǘǎ όƭƻŎŀƭ ǊŀŘƛƻ ǎǘŀǘƛƻƴΣ ŎƻƳǇǳǘŜǊ ŀǘ ƻŦŦƛŎŜ ǿƛǘƘ ƛƴǘŜǊƴŜǘ ŀŎŎŜǎǎΣ ŜǘŎΦύ 
ǘƘŀǘ ƛƴŎƭǳŘŜǎ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ ŀƛǊ ǘŜƳǇŜǊŀǘǳǊŜΣ ǿƛƴŘ ŘƛǊŜŎǘƛƻƴ ŀƴŘ ǎǇŜŜŘ ŀƴŘ ŘŜǿ ǇƻƛƴǘΤ 

¶ ! ƳŀǇ ƻŦ ǘƘŜ ŜƴǘƛǊŜ ǊƻŀŘ ǎȅǎǘŜƳ ǎƘƻǿƛƴƎ ŀƭƭ Ǉƭƻǿ ǊƻǳǘŜǎ ŀƴŘ ŀ ƳŀǇ όƻǊ ǘŜȄǘ ŘƻŎǳƳŜƴǘύ ƻŦ ǘƘŜ 
ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ǊƻŀŘǎ ŀƴŘ ǎǳǎŎŜǇǘƛōƭŜ ŀǊŜŀǎ ǘƻ ōŜ ǇŀǘǊƻƭƭŜŘΤ ŀƴŘ 

¶ ! ƳŜǘƘƻŘ ƻŦ ǊŜŎƻǊŘƛƴƎ ǿŜŀǘƘŜǊ ŀƴŘ ǊƻŀŘ ŎƻƴŘƛǘƛƻƴǎ ƻōǎŜǊǾŜŘΦ 

 
12https://www.ogra.org/files/Winter/A%20Guideline%20for%20Patrolling%20Representative%20Roads%20in%20Winter.pdf 
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If electronic surveillance equipment is to be utilized, OGRA states that any person monitoring a road 
system electronically must be equipped with the following: 

¶ ¢ǊŀƛƴƛƴƎ ŀǎ ǘƻ ǿƘŀǘ ƛǎ ŀ ǿƛƴǘŜǊ ŜǾŜƴǘ ŀƴŘ ǿƛƴǘŜǊ ŜǾŜƴǘ ǊŜǎǇƻƴǎŜΦ ¢ǊŀƛƴƛƴƎ ƻƴ ǘƘŜ ƛƴǘŜǊǇǊŜǘŀǘƛƻƴ ƻŦ 
ǿŜŀǘƘŜǊ ŦƻǊŜŎŀǎǘǎ ŀƴŘ wƻŀŘ ²ŜŀǘƘŜǊ LƴŦƻǊƳŀǘƛƻƴ {ȅǎǘŜƳǎ όw²L{ύ ƛƴŦƻǊƳŀǘƛƻƴΦ ¢ǊŀƛƴƛƴƎ ƻƴ ǊŜŎƻǊŘ 
ƪŜŜǇƛƴƎ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀƴŘ Ŏŀƭƭƻǳǘ ǇǊƻŎŜŘǳǊŜǎ Ǉƭǳǎ ŀƴȅ ŀƴŘ ŀƭƭ ƻǘƘŜǊ ǇƻƭƛŎȅ ŀƴŘ ǇǊƻŎŜŘǳǊŜǎ ŦƻǊ 
ǿƛƴǘŜǊ ƘƛƎƘǿŀȅ ƻǇŜǊŀǘƛƻƴǎΤ 

¶ ! ŎƻƳǇǳǘŜǊ ǿƛǘƘ ŀŎŎŜǎǎ ǘƻ ƘƛƎƘ ǎǇŜŜŘ ƛƴǘŜǊƴŜǘΤ 

¶ !ŎŎŜǎǎ ǘƻ w²L{ ǎǘŀǘƛƻƴ ƻǊ ǎǘŀǘƛƻƴǎΤ 

¶ LŦ ŀǾŀƛƭŀōƭŜΣ ŀŎŎŜǎǎ ǘƻ Dt{κ!±[ ŘŀǘŀΤ ŀƴŘ 

¶ !ŎŎŜǎǎ ǘƻ ƭƻŎŀƭ ǿŜŀǘƘŜǊ ŦƻǊŜŎŀǎǘǎ ǘƘŀǘ ƛƴŎƭǳŘŜǎ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ ŀƳōƛŜƴǘ ŀƛǊ ǘŜƳǇŜǊŀǘǳǊŜΣ ǿƛƴŘ 
ŘƛǊŜŎǘƛƻƴΣ ǿƛƴŘ ǎǇŜŜŘ ŀƴŘ ŘŜǿ ǇƻƛƴǘΦ 

Additionally, the OGRA Guideline for Patrolling Representative Roads in Winter provides a benchmark 
regarding the minimum percentage of the route length to be patrolled based on the road class, as 
summarized in Table 6. 

Table 6: OGRA Length of Patrol Route Benchmark 

Maintenance Class 
Minimum % of Road Class to be Patrolled to 

Check for Conditions as Described in Sections 4 
and 5 of MMS 

Class 1 25% 

Class 2 25% 

Class 3 25% 

Class 4 10% 

Class 5 0% 

Class 6 0% 

OGRA also provides benchmarks for level of service guidelines for patrollers (A Guideline for Developing 
a Level of Service Policy)13 and recommends that patrollers should keep records of the following winter 
operations documents: 

¶ ²ƛƴǘŜǊ tŀǘǊƻƭ wŜŎƻǊŘ ς wƻǳǘŜ ƻŦ wŜǇǊŜǎŜƴǘŀǘƛǾŜ wƻŀŘǎΤ 

¶ ²ƛƴǘŜǊ hǇŜǊŀǘƛƻƴǎ ς {ŜǊǾƛŎŜ ¦ǇŘŀǘŜ wŜǇƻǊǘΤ 

¶ /ŀƭƭ hǳǘ 5ƛŀǊȅΤ 

¶ ²ŜŀǘƘŜǊ ŀƴŘκƻǊ w²L{ LƴŦƻǊƳŀǘƛƻƴ wŜŎŜƛǾŜŘΤ 

¶ 9ǉǳƛǇƳŜƴǘ aƻōƛƭƛȊŀǘƛƻƴ wŜŎƻǊŘǎΤ 

¶ !ƳōƛŜƴǘ ŀƴŘ tŀǾŜƳŜƴǘ ¢ŜƳǇŜǊŀǘǳǊŜǎΤ ŀƴŘ 

¶ tŀǾŜƳŜƴǘ /ƻƴŘƛǘƛƻƴΦ 

 
13https://www.ogra.org/files/Winter/A%20Guideline%20for%20Developing%20a%20Level%20of%20Service%20Policy.pdf 
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4.5.3. Current Status and Gaps 

Figure 23 ǎǳƳƳŀǊƛȊŜǎ ŜŀŎƘ tŜǊǘƘ ŀƎŜƴŎȅΩǎ ǘƻǘŀƭ ǇŀǘǊƻƭ ǊƻǳǘŜ ƭŜƴƎǘƘ ŀǎ ŀ ǇŜǊŎŜƴǘŀƎŜ ƻŦ ǘƻǘŀƭ 
maintenance route length and compares it to the OGRA patrolling guideline benchmark (Table 6) 
indicated by a grey bar. 

 

Figure 23: Total Patrol Route Length as % of Total Maintenance Route Length by Agency 

Four agencies meet the OGRA recommended patrolling route length guidelines, based on the highest 
road class for each agency. Other agencies do not meet the recommended OGRA patrolling guidelines or 
do not have a defined patrol route (i.e. it varies due to storm conditions). 

MMS allows the use of technology to enhance patrolling. One way this could be implemented would be 
through a webcam network that would allow observation of road conditions from a remote location, 
both extending the range and timeliness of patrolling information. It is also noted that municipalities in 
Perth County have many intersecting roads and additional efficiency could be obtained through an 
integrated patrolling network.  

Table 7 summarizes the existing status of patrolling and deployment for the Perth agencies. 

Table 7: Status of Patrolling and Deployment 

Agency 

Criteria 

Perth 
County 

Town of St 
Marys 

Perth East Perth South West 
Perth 

North 
Perth 

Staffing/Patrolling 
Method 

Patroller + 
Operator 

Patroller + 
Operator 

Dedicated 
Patroller 

Patroller + 
Operator 

Patroller 
+ 

Operator 

Patroller 
+ 

Operator 

Reporting Method 
(1=written log or 

1 (paper 
documents 

1, 2 
2, 5 

(uploaded 
1 (Mr. 

Compliance + 
1, 2 1, 2 
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Agency 

Criteria 

Perth 
County 

Town of St 
Marys 

Perth East Perth South West 
Perth 

North 
Perth 

diary, 2=radio, 
3=tablet on return, 
4=tablet download at 
patrol yard, 5=tablet 
download through 
server) 

kept on file), 
2 

over the air 
to server 
once a 

week to 
municipal 

office) 

paper log), 2, 
4 (Wi-Fi 

download at 
patrol yard 
with live 
GPS/AVL) 

Infrared 
Thermometer 
Available on Patrol 
Trucks? 

Yes Yes Yes Yes Yes Yes 

RWIS Available? Yes Yes No Yes No No 

Patroller Training 
Provided? 

Yes Yes 
Not 

Specified 
Yes Yes 

Not 
Specified 

Written Material 
Application 
Guidelines or Rules of 
Practice Available? 

Yes No No No Yes No 

All agencies use appropriate patrolling documentation. Perth East and Perth South utilize modern tablet 
technology to record/archive road conditions, while others use standard paper records and radios. All 
agencies also use infrared thermometers on patrol vehicles to measure current pavement temperatures, 
assisting in decision making regarding winter material application. However, only Perth County, Perth 
South, and the Town of St Marys ƘŀǾŜ ŀŎŎŜǎǎ ǘƻ a¢hΩǎ w²L{ ǊŜŎƻǊŘǎΣ ǿƘƛŎƘ ǇǊƻǾƛŘŜǎΣ ŦƻǊ ƴŜŀǊōȅ 
Provincial Highways, current/forecasted pavement temperatures, detection of salt on pavement, 
forecasts of when water/slush on pavement will freeze, and a webcam for remote patrolling, further 
enhancing decision making regarding winter material application. 

Training for patrollers is provided by Perth County, Perth South, West Perth, and the Town of St Marys. 
However, information regarding patroller training was not obtained for Perth East and North Perth. 
Additionally, written material application guidelines or rules of practice that the patroller can refer to 
when advising equipment operators on actions to be taken during material application based on 
roadway conditions were not provided. 

4.5.4. Conclusions and Recommendations 

All Perth agencies employ a winter patrol to assist in planning winter operations under inclement 
conditions, meeting the basic requirement of MMS. However, some gaps exist in comparison with OGRA 
guidelines that were used as benchmarks in this study and can be addressed by the following 
recommended actions: 

¶ tǊƛƻǊƛǘȅ м !Ŏǘƛƻƴǎ ŀǊŜ ǘƻ ǊŜŘǳŎŜ ƭƛŀōƛƭƛǘȅ Ǌƛǎƪ ōȅ ŜƴǎǳǊƛƴƎ ŀŎŎǳǊŀǘŜ ƪƴƻǿƭŜŘƎŜ ŀōƻǳǘ ǊƻŀŘ ǎǳǊŦŀŎŜ 
ŎƻƴŘƛǘƛƻƴǎ ŀƴŘ ǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜ ǎŜƭŜŎǘƛƻƴ ƻŦ ƻǇŜǊŀǘƛƴƎ ǇǊƻŎŜŘǳǊŜǎ ǘƻ ŀŘŘǊŜǎǎ ǘƘŜƳΥ 

�R tŀǘǊƻƭ ǊƻǳǘŜǎ ƛƴ tŜǊǘƘ 9ŀǎǘ ŀƴŘ bƻǊǘƘ tŜǊǘƘ ǎƘƻǳƭŘ ōŜ ǊŜǾƛŜǿŜŘ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ hDw! 
ƎǳƛŘŜƭƛƴŜǎ ŦƻǊ ǇŀǘǊƻƭ ǊƻǳǘŜ ƭŜƴƎǘƘ ŀǊŜ ƳŜǘΣ ŀƴŘ ŀǘ ǘƘŜ ǎŀƳŜ ǘƛƳŜ ǘƻ ǊŜǾƛŜǿ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ŦƻǊ 
ƛƴǘŜƎǊŀǘƛƴƎ ǇŀǘǊƻƭƭƛƴƎ ƻǇŜǊŀǘƛƻƴǎ ǿƛǘƘ ƻǘƘŜǊ ƳǳƴƛŎƛǇŀƭƛǘƛŜǎΦ  

�R !ƭƭ ŀƎŜƴŎƛŜǎ ǎƘƻǳƭŘ ŜƴǎǳǊŜ ǘƘŀǘ ǇŀǘǊƻƭƭŜǊǎ ŀƴŘ ǇŀǘǊƻƭƭŜǊǎκƻǇŜǊŀǘƻǊǎ ǊŜŎŜƛǾŜ ŀƴƴǳŀƭ ǘǊŀƛƴƛƴƎ 
ŀǇǇǊƻǇǊƛŀǘŜ ǘƻ ǘƘŜ ǇŀǘǊƻƭƭƛƴƎ ŜǉǳƛǇƳŜƴǘκǘŜŎƘƴƻƭƻƎȅ ŀǾŀƛƭŀōƭŜΣ ǎǳŎƘ ŀǎ ǘƘŜ 
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Ψ{ǳǇŜǊǾƛǎƻǊκtŀǘǊƻƭƭŜǊ ²ƻǊƪǎƘƻǇΩ14 ƻŦŦŜǊŜŘ ōȅ ǘƘŜ hDw! ƻǊ ǘƘŜ Ψ²ƛƴǘŜǊ tŀǘǊƻƭƭŜǊΩ15 ŎƻǳǊǎŜ 
ƻŦŦŜǊŜŘ ōȅ ǘƘŜ !hw{ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǇŀǘǊƻƭƭŜǊǎ ŀǊŜ ŀǿŀǊŜ ƻŦ ǇƻƭƛŎƛŜǎΣ ǿŜŀǘƘŜǊ ƛƴŦƻǊƳŀǘƛƻƴ 
ƻǇŜǊŀǘƛƴƎ ƎǳƛŘŜƭƛƴŜǎ ŀƴŘ ŘŜŎƛǎƛƻƴ ƳŀƪƛƴƎ ǎǘǊŀǘŜƎƛŜǎΤ 

�R ¢ƘŜ ¢ƻǿƴ ƻŦ {ǘ aŀǊȅǎΣ tŜǊǘƘ 9ŀǎǘΣ tŜǊǘƘ {ƻǳǘƘΣ ŀƴŘ bƻǊǘƘ tŜǊǘƘ ǎƘƻǳƭŘ ǇǊƻǾƛŘŜ ǿǊƛǘǘŜƴ 
ƳŀǘŜǊƛŀƭ ŀǇǇƭƛŎŀǘƛƻƴ ƎǳƛŘŜƭƛƴŜǎ ƻǊ ǊǳƭŜǎ ƻŦ ǇǊŀŎǘƛŎŜ ǘƘŀǘ ǘƘŜ ǇŀǘǊƻƭƭŜǊ Ŏŀƴ ǊŜŦŜǊ ǘƻ ǿƘŜƴ ŀŘǾƛǎƛƴƎ 
ŜǉǳƛǇƳŜƴǘ ƻǇŜǊŀǘƻǊǎ ƻƴ ŀŎǘƛƻƴǎ ǘƻ ōŜ ǘŀƪŜƴ ŘǳǊƛƴƎ ƳŀǘŜǊƛŀƭ ŀǇǇƭƛŎŀǘƛƻƴ ōŀǎŜŘ ƻƴ ǊƻŀŘǿŀȅ 
ŎƻƴŘƛǘƛƻƴǎΦ ¢Ƙƛǎ ƛǎ ŎǊǳŎƛŀƭ ƛŦ ǘƘŜ tŜǊǘƘ ŀƎŜƴŎƛŜǎ ƴŜŜŘ ǘƻ ŘŜŦŜƴŘ ŀƴȅ ŎƭŀƛƳǎ ƻŦ ƴŜƎƭƛƎŜƴŎŜ ǊŜƭŀǘŜŘ 
ǘƻ ǿƛƴǘŜǊ ǊƻŀŘ ŎƻƴŘƛǘƛƻƴǎ ōŜŎŀǳǎŜ ǿǊƛǘǘŜƴ ƎǳƛŘŜƭƛƴŜǎκǊǳƭŜǎ ƻŦ ǇǊŀŎǘƛŎŜ Ŏŀƴ ōŜ ǊŜŦŜǊǊŜŘ ǘƻ ǿƘŜƴ 
ƧǳǎǘƛŦȅƛƴƎ ŀƴȅ ŘŜŎƛǎƛƻƴǎ ǘƘŀǘ ǘƘŜ ǇŀǘǊƻƭƭŜǊκƻǇŜǊŀǘƻǊ ƳŀŘŜ ƻƴ ǘƘŜ ǊƻŀŘΤ ŀƴŘ 

¶ tǊƛƻǊƛǘȅ н !Ŏǘƛƻƴ ǘƻ ƛƳǇǊƻǾŜ ǘƘŜ ǘƛƳŜƭƛƴŜǎǎ ƻŦ ŘƻŎǳƳŜƴǘŀǘƛƻƴ ŀƴŘ ǘƻ ǊŜŘǳŎŜ ŀƴȅ ǇƻǘŜƴǘƛŀƭ ŎƭŜǊƛŎŀƭ 
ŜǊǊƻǊǎ ŀƴŘ ǳǎŜ ǎǘŀƴŘŀǊŘƛȊŜŘ ǊƻŀŘ ŎƻƴŘƛǘƛƻƴ ŘŜǎŎǊƛǇǘƻǊǎ ŦƻǊ tŜǊǘƘ /ƻǳƴǘȅΣ ²Ŝǎǘ tŜǊǘƘΣ {ǘ aŀǊȅǎΣ ŀƴŘ 
bƻǊǘƘ tŜǊǘƘ ǘƻ ŀŘƻǇǘ ǘŀōƭŜǘ ƻǊ ƻǘƘŜǊ ƳƻōƛƭŜ ǘŜŎƘƴƻƭƻƎȅ ǘƻ ǊŜŎƻǊŘ ǊƻŀŘ ŎƻƴŘƛǘƛƻƴ ƛƴŦƻǊƳŀǘƛƻƴ 
ŘǳǊƛƴƎ ǿƛƴǘŜǊ ŜǾŜƴǘǎΦ 

¢ƘŜ ǊŜŎƻƳƳŜƴŘŜŘ ŀŎǘƛƻƴǎ ŀƭǎƻ ǇǊƻƳƻǘŜ ƘŀǊƳƻƴƛȊŀǘƛƻƴ ƻŦ ƻǇŜǊŀǘƛƻƴǎ ǿƛǘƘ ǘƘŜ ōŜƴŜŦƛǘǎ ǘƻ ǇǊƻǾƛŘƛƴƎ 
ǎƛƳƛƭŀǊ ƭŜǾŜƭǎ ƻŦ ǎŜǊǾƛŎŜ ŀƴŘ ǎǘǊŜƴƎǘƘŜƴƛƴƎ ŘŜŦŜƴǎŜ ƻŦ ŎƭŀƛƳǎΦ 

4.6. Winter Materials 

4.6.1. Background 

Winter materials are applied along with plowing to help restore bare pavement after a snow event or to 
provide an immediate albeit small increase in traction on packed snow. The most widely used material 
for restoring bare pavement is rock salt.16 In modern practice, liquid chemicals are mixed with rock salt 
in the stockpile (Figure 24), or during spreading operations to improve its retention on the road and 
performance in melting dry or packed snow. Salt application rates may be reduced by up to 30% with no 
loss in effectiveness.17, 18, 19  

In addition to the benefit in salt reduction, the lower application rates mean that spreading routes can 
be extended to reduce spreading costs. Liquid chemicals can also be applied directly to the pavement in 
advance of snow accumulation (anti-icing or direct liquid application) to prevent frost or to delay the 
need for salt application, and may reduce the number of conventional salt applications needed in a long 
storm.20 DLA is used in advance of snow accumulation on most Class 1 Provincial highways in Ontario 
and in large urban areas20 (Figure 25). 

 

 
14https://www.ogra.org/courses-and-events/Events/winter-maintenance-operations-training.html 
15https://aors.on.ca/wp-content/uploads/2020-AORS-Winter-Patroller.pdf 
16 Perchanok, 1991, Report MAT-91-02. Highway Deicers-Standards and Practice in the Province of Ontario., Research and 
Development Branch, MTO 
17 https://clearroads.org/project/15-01/ 
18 https://aurora-program.org/research/completed/expert-system-for-maintenance-decision-support/ 
19 http://conf.tac-atc.ca/english/resourcecentre/readingroom/conference/conf2006/docs/s003/sooklall.pdf 
20 http://www.mto.gov.on.ca/english/ontario-511/winter-highway-maintenance.shtml 
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Figure 24: Pre-Treated Salt and Dry Rock Salt (MTO) 

 
Figure 25: DLA (MTO) 

Winter sand is used to improve traction when temperatures fall below the effective range of rock salt or 
on low volume roads where traffic is insufficient to activate salt, or where traffic volumes do not 
warrant expenditure on salt, and on unpaved roads. A small quantity of salt (<15% of sand mass) is 
normally mixed with sand to prevent stockpile freezing, and heavier mixtures of salt (>15%) with sand 
may be used to aid in slowly restoring bare pavement or in immediately increasing traction on packed 
snow (i.e. >15% salt in mix). While high ratios of salt are sometimes used with the intention of melting 
snow, experimental research has not proven out a benefit over simply applying the same mass of salt 
without sand.21 In addition, road safety studies show a much greater safety and mobility benefit to 
baring pavement soon after a winter storm than to maintaining a sanded, snowpacked surface.22 

 
21 Comfort, G. and A. Dinovitzer, 1996. Field Tests of Winter Sand on Packed Snow and Bare Ice Surfaces. MTO R&D Branch 
Report MAT-96-01 
22 https://itsslab.com/perchanok-m-mcclinktock-h-fu-l-thakali-l-huid-h-t-2014-a-benefit-cost-approach-to-level-of-service-
standards-for-winter-road-maintenance-proceedings-of-the-14th-international/ 
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Considering the cost differences and increased effectiveness of pre-treated or pre-wet salt vs. dry rock 
salt, 10% net savings in material costs can be achieved using pre-treated salt and 20% net savings using 
pre-wet salt (Appendix H). Additionally, these savings do not include potential cost reductions due to 
the ability to increase route length as a result of the reduced application rates nor the environmental 
aspect of salt reduction. 

Winter materials comprise a total of approximately $1.9M by the Perth County agencies, with road salt 
being the largest single factor (Figure 26). The direct cost of materials is closely associated with fleet 
costs and with the material storage component of maintenance yard costs. Material use is also related 
to the  much higher higher indirect costs of environmental contamination from road salt and indirect 
benefits of road user costs arising from avoided travel delays and collisions on icy roads. Effective use of 
winter materials is therefore a key factor in a cost-effective winter maintenance program. 

 

Figure 26: Winter Materials Costs ς Perth County Agencies 

4.6.2. Benchmarks and Comparison 

Neither the selection of winter materials nor their application rates are prescribed in MMS and practices 
used by agencies are known to vary dramatically, especially in lower tier agencies between urban areas 
with higher traffic volumes and rural areas with low volumes. While there is extensive research 
literature that recommends pre-wetting23 and relating application rates to weather conditions,24 none 
was found to provide guidance about material applications on different classes of roadway or surface 

 
23 https://www.canada.ca/content/dam/eccc/documents/pdf/pollution-waste/road-
salts/6136_Annual%20Overview%20Road%20Salts%20Report_full%20document_EN.pdf#:~:text=Code%20of%20Practice%20fo
r%20the%20Environmental%20Management%20of,harm%20to%20the%20environment%20while%20maintaining%20roadway
%20safety. 

24 http://clearroads.org/wp-content/uploads/dlm_uploads/Summary-Report-of-Task-2-Findings.pdf 
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types. Nearby road agencies were therefore surveyed to provide comparators for Perth County (Table 
8). 

Material type was found to vary from upper tier agencies to lower tier agencies (i.e. MTO > County > 
Town/Township). Upper tier agencies such as the MTO, Wellington County, and Grey County use pre-
treated/wet salt and/or DLA on paved roads while lower tier agencies use sand mix or straight sand. 
Only straight sand or sand mix is used on gravel roads of both upper and lower tier agencies. 

Material application rates are illustrated in Figure 27 for comparator agencies and in Figure 28 for Perth 
County agencies. (A rate of 0 is shown in Figure 27 where an application rate could not be determined 
but the material is used, and in Figure 28 where no material is applied on grader routes.  

Material application practices in Perth County are similar to those of Wellington and Grey Counties. 
Perth County uses pre-treated/wet salt on all routes at a typical application rate of 65 kg/lane km. 
Wellington County uses pre-treated salt at an application rate between 45 and 70 kg/lane km and DLA is 
also used on bridges or roads with higher traffic volumes. Grey County does not use pre-treated or pre-
wet salt but uses DLA prior to any solid material application. 

The Town of St Marys uses practices comparable with the Town of Caledon, primarily using sand/salt 
mix on all routes at a typical application rate of 115 kg/lane km. Caledon uses a mix of sand and pre-
treated salt is at an application rate of 100 kg/lane km. 

The Township of Wellington North uses only winter sand, at an application rate from 150 to 375 kg/lane 
km. Perth South uses similar practices while other townships in Perth use sand/salt mix at lower rates, 
from 120 to 150 kg/lane km. 

Pre-treated or pre-wet salt is used only by Perth County and some roads in Perth East. West Perth and 
Perth East only use salt in urban areas, whereas North Perth, Perth South, and the Town of St Marys use 
winter sand. Material usage exhibits a trend to more use of salt with increasing proportion of Class 2 and 
3 roadways ( Figure 29).  

{ŀƴŘ ŀǇǇƭƛŎŀǘƛƻƴ ōȅ ŀƭƭ ŀƎŜƴŎƛŜǎ ƛǎ ŀǘ ƻǇŜǊŀǘƻǊΩǎ ŘƛǎŎǊŜǘƛƻƴ ǳǎƛƴƎ ŎǊƛǘŜǊƛƻƴ ǎǳŎƘ ŀǎ ǿŜŀǘƘŜǊ ŎƻƴŘƛǘƛƻƴǎ όƛΦŜΦ 
wind conditions, temperatures below -мп/ύ ŀƴŘ ΨŘŀƴƎŜǊ ǎǇƻǘǎΩ όƛΦŜΦ ƘƛƭƭǎΣ curves, intersections) to apply 
sand. Perth County, Perth East, Perth South, and West Perth use written rules of practice for application 
rates. None of the agencies use any material on gravel roads. 
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Table 8: Winter Materials Used by Comparator Agencies 

Benchmark 

Agency 

Wellington County Grey County Town of Caledon 
Township of 

Wellington North 
MTO 

Paved Roads 

Material(s) Used 

Pre-Treated Salt, Pre-
Wet Sand** (pre-wet on 
trucks), 50:50 Sand/Pre-
Treated Salt Mix, DLA 
(typically applied on 

bridges, where no salt 
or sand is applied, and 
on roads with higher 

traffic volumes) 

Dry Salt, Winter Sand**, 
DLA (applied on road 

prior to material 
application) 

75:25 Sand/Pre-Treated 
Salt Mix 

Winter Sand** 

Dry Salt, Pre-Treated 
Salt, Pre-Wet Salt, 

Winter Sand**, DLA 
(applied on Class 1 

highways only) 

Application Rate(s) 

Pre-Treated Salt: 45 to 
70 kg/lane km 

Pre-Wet Sand: Up to 
200 kg/lane km 

Sand/Pre-Treated Salt 
Mix: 105 to 110 kg/lane 

km 

DLA: Not Provided 

Dry Salt: 65 kg/lane km 

Winter Sand: Not 
Provided 

DLA: Not Provided 

Sand/Pre-Treated Salt 
Mix: 100 kg/lane km 

Winter Sand: 150 to 375 
kg/lane km 

Dry Salt: 50 to 85 
kg/lane km 

Pre-Treated Salt: 30 to 
100 kg/lane km* 

Pre-Wet Salt: 25 to 85 
kg/lane km 

Winter Sand: 285 
kg/lane km 

DLA: 70 to 90 L/lane km 

Gravel Roads 

Material(s) Used 
Pre-Wet Sand** (pre-

wet on trucks) 
Winter Sand** 

75:25 Sand/Pre-Treated 
Salt Mix 

Winter Sand** Winter Sand** 

Application Rate(s) 
Pre-Wet Sand: Up to 

200 kg/lane km 
Winter Sand: Not 

Provided 
Sand/Pre-Treated Salt 
Mix: 100 kg/lane km 

Winter Sand: 150 to 375 
kg/lane km 

Winter Sand: 285 
kg/lane km 

*Estimated based on a 15% higher application rate than pre-wet salt 

**Includes sand mix with <=15% salt 
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Figure 27: Material Application Rates of Comparator Agencies 
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Figure 28: Primary Material and Application Rate on Perth County Agency Routes 
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Figure 29: Variation in Salt:Sand Usage Related to Road Classes of Perth County Agencies 

Table 9 further compares material usage guidelines on paved and gravel roads for agencies within Perth 
County. 

Table 9: Perth County Material Use 

Guideline 

Agency 

North Perth 
Perth 

County 
Perth East Perth South 

Town of St 
Marys 

West Perth 

Salt 

No pre-
wet/treated 

salt used 

Straight salt 
is typically 
not applied 
directly to 

roads 

Pre-treated 
or pre-wet 
salt used 

Pre-treated 
salt is used 
only on the 

three 
routes 

originating 
from the 
Milverton 
yard. Dry 

salt is used 
otherwise. 

100% salt is 
used in 
Towns 

No pre-
wet/treated 

salt used 

Straight salt 
is typically 
not applied 
directly to 

roads 

No pre-
wet/treated 

salt used 

Straight salt 
is typically 
not applied 
directly to 

roads 

No pre-
wet/treated 

salt used 

100% salt is 
used in Towns 

Sand 
Typically 

used in very 
If sand is 
applied 

Applied at 
ƻǇŜǊŀǘƻǊΩǎ 

Sand 
application 

Sand is only 
applied if it's 

Sand 
application at 
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Guideline 

Agency 

North Perth 
Perth 

County 
Perth East Perth South 

Town of St 
Marys 

West Perth 

cold 
conditions 

Spot sanding 
in specific 
areas is 

conducted 
based on 

conditions as 
well 

όƻǇŜǊŀǘƻǊΩǎ 
discretion), it 

is applied 
continuously 

discretion 
ŀǘ ΨŘŀƴƎŜǊ 
ǎǇƻǘǎΩ 

ŀǘ ƻǇŜǊŀǘƻǊΩǎ 
discretion 
depends 

upon 
weather, 

wind 
conditions, 

road surface 
type 

below  
-14C. 

When 
necessary, 
more sand 

will be 
applied on 
hills, curves 
and danger 

spots 

ƻǇŜǊŀǘƻǊΩǎ 
discretion but 
more material 

generally 
used on Class 
3 roads and 

at 
intersections 

Gravel Roads 
No material 
applied on 

gravel roads 

No gravel 
roads are 
present at 
the County 

level 

No material 
applied on 

gravel 
roads 

Generally, 
try not to 

apply 
material on 

gravel 
surfaces and 

aim to 
scarify as 
much as 
possible 

No material 
applied on 

gravel roads 

No material 
applied on 

gravel roads 

Defined Rules 
of Practice for 
Application 
Rates? 

No Yes Yes Yes No Yes 

Other - 

Material type 
is based on 
ƻǇŜǊŀǘƻǊΩǎ 
discretion 

- - - - 

4.6.3. Conclusions and Recommendations 

Perth County aligns with other upper tier agencies in the use of pre-treated salt but lags in not using DLA 
in advance of snow accumulation. DLA has the potential to reduce overall demand for road salt through 
a winter event, to aid in restoring bare pavement faster, and to allow anti-icing operations in advance of 
forecast snow or frost. The use of winter sand on lower tier roads is consistent with peer agencies but 
may result in a lower overall benefit than salt at higher traffic locations where safety can be improved by 
baring pavement, especially if pre-wet or pre-treated salt is used.  

The following actions are recommended to maximize effectiveness of winter materials: 

As a Priority 1 Action, develop written rules of practice for winter materials, for agencies that do not 
currently have them. The objective of written rules is to provide more consistent levels of service and to 
ǎǳǇǇƻǊǘ ŘŜŦŜƴǎŜ ƻŦ ŎƭŀƛƳǎ ōŜȅƻƴŘ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ ǇǊŀŎǘƛŎŀƭ ŜȄǇŜǊƛŜƴŎŜΦ 

As a Priority 1 Action, expand the use of stockpile-treated salt for salting routes of agencies that do not 
have on-board pre-wetting equipment. Where on-board pre-wetting is available, expand pre-wetting to 
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additional salting routes. The expanded implementations will help to reduce salt usage with the added 
benefits of reducing spreading costs and reducing salt loadings to the roadside environment. 

As a Priority 2 Action review the criterion distinguishing sanding routes from salting routes and consider 
converting sanding route to salting routes to improve road safety on roads with higher MMS class or 
traffic congestion. Additionally, the development of harmonized rules of practice is recommended for all 
winter materials, including the conditions and application rates of use, which can become part of a 
future harmonized Road Salt Management Plan. Include information on Sourcewater Protection Areas in 
harmonizing rules of practice across the project area. 

It should be noted that this analysis is focused at the agency and maintenance route level. Local 
conditions along a maintenance route, such as hills, curves, intersections, environmentally sensitive 
areas or drift areas may require local adjustment of materials or application rates that are beyond the 
scope of this analysis and require further analysis prior to implementation.  

4.7. Fleet 

The truck fleet is the heart of a winter maintenance operation, supporting distinct roles of patrolling, 
plowing, scarifying and applying salt, sand, liquids and mixtures on a varied road network consisting of 
arterial, collector and local roadways and parking lots. Managing the fleet means understanding the 
functional requirements, planning, procuring and maintaining the trucks and supporting equipment, and 
keeping accurate records for financial, maintenance and operational purposes. Efficient use of winter 
equipment is an important concern with annual expenditure on equipment estimated to exceed 
$800,000 (Appendix I). 

This study focusses on key aspects of fleet operations that help road maintenance agencies meet 
benchmarks or legislative requirements specific to winter maintenance: right-sizing the fleet to the road 
network, right-sizing spreader capacity to route length, life-cycle planning, and equipment outfit. 

The number of service vehicles appropriate to a service area can vary widely with the level of service 
required, traffic conditions, travel speeds, winter material types and application rates, and requirement 
for spares. A benchmark for appropriate overall fleet size was provided through a survey comparable 
agencies with respect to maintenance route length and total numbers and types of combination 
plow/spreaders assigned. A benchmark for number of spares was adopted from MTO practice, where a 
10% spares ratio is typical. MTO also provides a benchmark for equipment age, where maximum age of 
trucks in new contracts is 5 years, and contracts may be renewed for an additional 5 years. The 
suitability of equipment to the assigned task was established by estimating the material usage on 
assigned routes in comparison with the capacity of assigned spreaders, and the suitability of truck-
mounted spreading equipment as recommended in Environment CanadŀΩǎ /ƻŘŜ ƻŦ tǊŀŎǘƛŎŜ ŦƻǊ 
Environmental Management of Road Salt 25 and the Transportation Association of Canada Synthesis of 
Practice for Road Salt Management.26 

The road maintenance fleet of the client agencies in Perth County linked with snowplow routes or 
parking lot maintenance totals 65 vehicles including spares, and comprises single, dual, and tri-axle 
combination units, plows, spreaders, parking lot type vehicles (i.e. loaders), and graders (Appendix J). 

 
25 https://www.canada.ca/content/dam/eccc/documents/pdf/pollution-waste/road-
salts/6136_Annual%20Overview%20Road%20Salts%20Report_full%20document_EN.pdf#:~:text=Code%20of%20Practice%20fo
r%20the%20Environmental%20Management%20of,harm%20to%20the%20environment%20while%20maintaining%20roadway
%20safety. 
26 https://www.tac-atc.ca/sites/tac-atc.ca/files/site/doc/resources/roadsalt-1.pdf 
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The average road length assigned to each combination plow/spreader for the Perth agencies is 153 km 
(Figure 30). The road length assigned to comparable agencies surveyed ranges from 38 to 176 km, 
averaging 151 km/combo. This comparison suggests that the overall complement of spreaders operating 
in Perth County meets industry norms and the average number of spares exceeds values for MTO 
contractors (Table 10). 

The age of the fleet, of which 42% is 5 years old or less and 74% 10 years old or less (Figure 31), 
compares well with MTO maintenance contract requirements and represents good life-cycle 
management. 

 

Figure 30 Average Road Length Serviced 

Table 10: Percentage of Spare Road Equipment by Agency 

Agency 
Total Road Equipment (tied 
to routes or responsible for 

parking lots) 

Spare Road Equipment (tied 
to routes or responsible for 

parking lots) 

Percentage of 
Spare Road 
Equipment 

Perth County 11 2 18% 

Town of St Marys 6 1 17% 

Perth East 14 3 21% 

Perth South 9 0 0% 

West Perth 12 2 17% 

North Perth 13 2 15% 
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Figure 31: Age of Road Equipment 

4.7.1. Spreader Capacity 

Equipment load capacity for spreading salt or sand ranges from 1.5 to 18.9 tonnes (Appendix J). The 
analysis of spreader capacity in relation to route lengths indicates that spreaders have excess capacity 
ranging from 20 to 80% in comparison with requirements for spreading salt on the current routes 
(Figure 32 and Appendix E). The analysis does not consider the requirement for spreading winter sand 
which typically uses rates from 2 to 4 times salting rates over portions of the route. A back-calculation of 
sanding rates for Perth South indicated that the sand application rate averaged over a route length was 
approximately 100 kg/single-lane km (Appendix E), suggesting that material spreading capacity is 
satisfied by the equipment used for all current routes. 
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Figure 32: Spreader Capacity Example for Perth County 

4.7.2. Truck-Mounted Equipment 

Spreading equipment mounted on the truck controls the mass of salt spread and its position across the 
road, in addition to providing a legal record of the amount, times and locations. The type of truck-
mounted spreading equipment is not governed by legislation but is referenced in the TAC Code of 
Practice and in contract requirements of MTO and other agencies, along with benchmarks for 
percentage of fleet equipped. The existing spreading equipment outfit compared with these 
benchmarks for the Perth agencies is summarized in Table 11. 

Benchmarks include: 

¶ 9ƭŜŎǘǊƻƴƛŎ {ǇǊŜŀŘŜǊ /ƻƴǘǊƻƭƭŜǊǎ ό9{/ύ 

�R !ŘƧǳǎǘǎ ŀǇǇƭƛŎŀǘƛƻƴ ǊŀǘŜ ǘƻ ǊƻŀŘ ǎǇŜŜŘΣ ǊŜŘǳŎŜǎ ǎŀƭǘ ƭƻǎǎ ŦǊƻƳ ǊƻŀŘ ǎǳǊŦŀŎŜΣ ǇǊƻǾƛŘŜǎ ŀǳǘƻƳŀǘƛŎ 
ǊŜŎƻǊŘ ƻŦ ƳŀǘŜǊƛŀƭ ǳǎŜ ŀƴŘ ŘƛǎǘŀƴŎŜΣ ǘǊŀǾŜƭƭŜŘ ŦƻǊ ƭŜƎŀƭΣ ƳŀǘŜǊƛŀƭ ƳŀƴŀƎŜƳŜƴǘΦ ¦Ǉ ǘƻ ол҈ 
ƛƳǇŀŎǘ ƻƴ ƳŀǘŜǊƛŀƭ ǳǎŜΦ 

¶ ±ŜƘƛŎƭŜǎ 9ǉǳƛǇǇŜŘ ŦƻǊ tǊŜπǿŜǘǘƛƴƎ ƛŦ ǊƻŎƪ ǎŀƭǘ 

�R !ƭƭƻǿǎ ǊŜŘǳŎŜŘ ŀǇǇƭƛŎŀǘƛƻƴ ǊŀǘŜǎΣ ƭƻƴƎŜǊ ǎǇǊŜŀŘƛƴƎ ǊƻǳǘŜǎΦ ¦Ǉ ǘƻ ол҈ ƛƳǇŀŎǘ ƻƴ ƳŀǘŜǊƛŀƭ ǳǎŜ 
ŀƴŘ ŦƭŜŜǘ ǊŜǉǳƛǊŜƳŜƴǘΦ aŀȅ ōŜ ǎǳōǎǘƛǘǳǘŜŘ ōȅ ǇǊŜπǘǊŜŀǘƛƴƎ ǎŀƭǘ ƛƴ ǎǘƻŎƪǇƛƭŜ  

¶ {ǇǊŜŀŘŜǊǎ /ŀƭƛōǊŀǘŜŘ !ƴƴǳŀƭƭȅ 

�R ¦Ǉ ǘƻ ол҈ ǊŜŘǳŎǘƛƻƴ ƛƴ ƳŀǘŜǊƛŀƭ ǳǎŀƎŜ ŎƻƳǇŀǊŜŘ ǿƛǘƘ ƴƻƴπŎŀƭƛōǊŀǘŜŘ ŜǉǳƛǇƳŜƴǘΣ ƳƻǊŜ 
ŎƻƴǎƛǎǘŜƴǘ ǿƛƴǘŜǊ ǊƻŀŘ ŎƻƴŘƛǘƛƻƴǎΦ !ŘŘƛǘƛƻƴŀƭ ŘŜǘŀƛƭ ƻƴ ǎǇǊŜŀŘŜǊ ŎŀƭƛōǊŀǘƛƻƴ ƛǎ ǇǊƻǾƛŘŜŘ ƛƴ 
!ǇǇŜƴŘƛȄ Y27Σ 28Σ 29 

 
27 http://clearroads.org/wp-content/uploads/dlm_uploads/05-02_WisDOT-0092-06-21_Calibration-Final-Calibration-Guide.pdf 
28 https://clearroads.org/project/calibration-accuracy-of-manual-and-ground-speed-control-spreaders/ 
29 MTO Maintenance Management Office, 2001, internal report, Tolerance of Spreader Calibrations 
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¶ 9ƭŜŎǘǊƻƴƛŎŀƭƭȅ wŜŎƻǊŘƛƴƎ aŀǘŜǊƛŀƭ ¦ǎŜΦ  

�R {ȅǎǘŜƳǎ ƻǘƘŜǊ ǘƘŀƴ 9{/ Ŏŀƴ ƳŜŀǎǳǊŜ ŀƴŘ ǊŜŎƻǊŘ ƳŀǘŜǊƛŀƭ ŀǇǇƭƛŎŀǘƛƻƴΦ 

¶ ±ŜƘƛŎƭŜǎ 9ǉǳƛǇǇŜŘ ǿƛǘƘ !±[ ƻǊ Dt{Φ  

�R !ǳǘƻƳŀǘŜŘ ǊŜŎƻǊŘƛƴƎ ŀƴŘ ŀǊŎƘƛǾƛƴƎ ƻŦ 9{/ ŘŀǘŀΣ ǘǊǳŎƪ ƭƻŎŀǘƛƻƴ ŀƴŘ ƻǘƘŜǊ ŦŀŎǘƻǊǎΣ ŀǳǘƻƳŀǘŜŘ 
ǊŜǘǊƛŜǾŀƭΣ ŘƛǎǇƭŀȅΣ ƳŀǇǇƛƴƎ ŀƴŘ ǊŜǇƻǊǘƛƴƎ ƻŦ ƻǇŜǊŀǘƛƻƴǎ ŀƴŘ ƳŀǘŜǊƛŀƭ ǳǎŜΣ ǊŜŀƭπǘƛƳŜ ǘǊŀŎƪƛƴƎ ƻŦ 
ƻǇŜǊŀǘƛƻƴǎΦ wŜŘǳŎŜŘ ŎƭŜǊƛŎŀƭ ǘƛƳŜ ŀƴŘ ŜǊǊƻǊΦ 

¶ tŜǊŎŜƴǘŀƎŜ ƻŦ /ƻƳōƛƴŀǘƛƻƴ tƭƻǿκǎǇǊŜŀŘŜǊǎΦ  

�R aƻǊŜ ŜŦŦƛŎƛŜƴǘ ǎŜǊǾƛŎŜ ōȅ ŎƻƳōƛƴƛƴƎ Ǉƭƻǿ ŀƴŘ ǎǇǊŜŀŘŜǊ ƻǇŜǊŀǘƛƻƴǎΦ ¦Ǉ ǘƻ рл҈ ǊŜŘǳŎǘƛƻƴ ƛƴ 
ŦƭŜŜǘ ǊŜǉǳƛǊŜƳŜƴǘ ŎƻƳǇŀǊŜŘ ǿƛǘƘ ǎŜǇŀǊŀǘŜ Ǉƭƻǿ ŀƴŘ ǎǇǊŜŀŘŜǊ ǳƴƛǘǎΦ 

Perth County meets five out of the six recommended benchmarks for salt spreading equipment outfit. 
All six agencies are equipped with ESC and five with AVL/GPS. However, only two out of the five 
agencies equipped with AVL/GPS use this technology for automated recording of material application. 
Pre-wetting equipment is not available in most areas, especially on routes where sand is the primary 
material. The proportion of combination spreaders is lower than the benchmark but may be explained 
by the requirement to grade snowpacked conditions on unpaved roads where salt cannot be used or 
limitation of tight turning radius in urban areas. Incomplete calibration of the fleet is a concern for road 
salt management. 
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Table 11: Spreading Equipment Outfit 

Benchmark Criteria Benchmark Perth County Town of St Marys Perth East Perth South West Perth North Perth 

Vehicles Equipped with 
Electronic Spreader 
Controls (Code of 

Practice) 

95% 100% 60% 100% 80% 100% 

67% 
(does not include 2 

contractor single axle 
trucks that have 

unknown spreader 
types) 

Vehicles Equipped for 
Pre-Wetting (Code of 

Practice) 
80% 

73% 
(includes 2 
contractor 
trucks not 

equipped for 
pre-wetting) 

0% 0% 0% 0% 0% 

Vehicle Spreaders 
Calibrated Annually 
(Code of Practice) 

100% 100% 100% Unknown 100% 100% Unknown 

Vehicles Electronically 
Recording Material Usage 

(Best Practice) 
100% 100% 0% 100% 0% 0% 0% 

Vehicles Equipped with 
AVL or GPS (Best 

Practice) 
100% 100% (AVL) 

100% (just GPS, AVL 
logger available but 

not used) 
100% (AVL) 100% (AVL) 0% 100% (GPS) 

Percentage of Combo 
Plow Spreaders (Best 

Practice) 
100% 100% 75% 58% 57% 70% 54% 

Number of benchmarks met 5 2 3 2 2 1 
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4.7.3. Conclusions and Gaps 

The number, size, and capacity of the spreader fleet is suitable to complete the work required safely and 
with a buffer for higher application rates, the fleet has a good lifecycle characteristic, and the distance 
serviced by each truck compares well with peer agencies. The existing fleet size is well suited to the job 
requirements. 

The unmet benchmarks on implementation of ESC, AVL, pre-wet equipment, and annual calibration are 
all areas impacting the efficiency of material usage and of documenting operations. Expanded 
implementation of these technologies and practices is recommended as a Priority 1 Action where they 
are not currently used. 

The use of combination units as opposed to separate plows and spreaders is an area for possible cost 
reduction but needs to be assessed against road classification and surface type, and turning abilities in 
urban areas. Further analysis of areas suitable for conversion to combination units is recommended as a 
Priority 2 Action in coordination with equipment replacement schedule. 

4.8. Mobile Record Keeping; Patrolling and Material Spreading 

Record keeping has many important functions in a modern winter maintenance organization. These 
include: materials and fleet management, contract management, annual reporting on salt use for the 
Code of Practice, tracking and reporting of business performance measures, to provide business analysis 
tools to plan future improvements, and to show due diligence and a logical process for defence of 
claims. 

There is no legislative requirement on methods of record keeping, but OGRA13 recommends 14 types of 
maintenance records including four of particular relevance to winter: patrol diary and road-weather 
condition report, winter operations record of equipment call-out and instructions, and material 
management reports. 

Record keeping practices can be summarized in three tiers of sophistication: 

¶ tŀǇŜǊπōŀǎŜŘ ǊŜŎƻǊŘǎ όǇŀǘǊƻƭ ŘƛŀǊȅΣ ǿƛƴǘŜǊ ƻǇŜǊŀǘƛƻƴǎ ǊŜŎƻǊŘΣ ǊƻŀŘ ǊŜǇƻǊǘύΤ  

¶ ¢ŀōƭŜǘ ƻǊ ƻǘƘŜǊ ŜƭŜŎǘǊƻƴƛŎ ƛƴǇǳǘǎ ǊŜǉǳƛǊƛƴƎ ƻǇŜǊŀǘƻǊ ŀŎǘƛƻƴǎΤ ŀƴŘ 

¶ Cǳƭƭȅ ŀǳǘƻƳŀǘŜŘ ƛƴǇǳǘǎ ό!±[Σ w²L{ύΦ 

All types can be found in practice today, but with a trend to moving up-tier. 

A review of automated maintenance data collection systems available from service providers in Ontario 
revealed the following key functions: 

¶ LƴπǾŜƘƛŎƭŜ ǘŀōƭŜǘ ƻǊ ŎŜƭƭπǇƘƻƴŜ ōŀǎŜŘ ǇŀǘǊƻƭƭŜǊ ŀǇǇ όCƛƎǳǊŜ ооύ ǿƛǘƘ ƻǇŜǊŀǘƻǊπƪŜȅŜŘ ƛƴǇǳǘ ƻƴ ǊƻŀŘ 
ŀƴŘ ǿŜŀǘƘŜǊ ŎƻƴŘƛǘƛƻƴǎΣ ŘŀǎƘπŎŀƳ ƛƳŀƎŜǎ ƻǊ ǾƛŘŜƻΣ ŀƛǊ ŀƴŘ ǊƻŀŘ ǘŜƳǇŜǊŀǘǳǊŜ ƳŜŀǎǳǊŜƳŜƴǘǎΣ 
ǎǇŜŎǘǊŀƭ ŎŀƳŜǊŀ ŜǎǘƛƳŀǘŜ ƻŦ ŦǊƻǎǘ ŀƴŘ ǿŀǘŜǊ ŘŜǇǘƘ όCƛƎǳǊŜ ннύΦ  9ŀŎƘ Řŀǘŀ ŜƭŜƳŜƴǘ ƛǎ ǘŀƎƎŜŘ ǿƛǘƘ 
ǘƛƳŜ ŀƴŘ Dt{ ƭƻŎŀǘƛƻƴ ŀƴŘ ǘǊŀƴǎƳƛǘǘŜŘ ǘƻ ŀ ǎŜǊǾŜǊ ǿƘŜǊŜ ƛǘ ƛǎ ŀǊŎƘƛǾŜŘ ŀƴŘ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ƎŜƴŜǊŀǘŜ 
ŀǳǘƻƳŀǘŜŘ ƻǊ ǎǇŜŎƛŀƭǘȅ ǊŜǇƻǊǘǎ {ƻƳŜ ǎȅǎǘŜƳǎ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ǘǊŀŎƪ ŎƻƳǇƭƛŀƴŎŜ ǘƻ aa{ ŦǊŜǉǳŜƴŎȅ ƻŦ 
ƻǇŜǊŀǘƛƻƴǎ ǊŜǉǳƛǊŜƳŜƴǘΦ 
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Figure 33: Automated Patrol Diary Screen31 (Viaesys.com) 

¶ {ǇǊŜŀŘŜǊπōŀǎŜŘ !ǳǘƻƳŀǘŜŘ ±ŜƘƛŎƭŜ [ƻŎŀǘƛƻƴ ό!±[ύ ǎȅǎǘŜƳǎ ƭƛƴƪŜŘ ǘƻ 9ƭŜŎǘǊƻƴƛŎ {ǇǊŜŀŘŜǊ /ƻƴǘǊƻƭ 
ό9{/ύ ǘƘŀǘ ǘǊŀŎƪǎ Ǉƭƻǿ ǇƻǎƛǘƛƻƴΣ ƳŀǘŜǊƛŀƭ ǎŜǘǘƛƴƎ ŀƴŘ ŀǇǇƭƛŎŀǘƛƻƴ ǊŀǘŜΣ ƻǇŜǊŀǘƛƴƎ ǇŀǊŀƳŜǘŜǊǎ ǎǳŎƘ ŀǎ 
ǊƻŀŘ ǎǇŜŜŘΣ ŀƛǊ ŀƴŘ ǊƻŀŘ ǘŜƳǇŜǊŀǘǳǊŜΣ ŘŀǎƘπŎŀƳ ƛƳŀƎŜǎΦ LƴŦƻǊƳŀǘƛƻƴ ƛǎ ǘȅǇƛŎŀƭƭȅ ǊŜŎƻǊŘŜŘ ŀǘ 
ƛƴǘŜǊǾŀƭǎ ƻŦ мл ǎŜŎƻƴŘǎΣ ƎŜƻǘŀƎƎŜŘ ŀƴŘ ǘǊŀƴǎƳƛǘǘŜŘ ǘƻ ŀ ǎŜǊǾŜǊ ǿƘŜǊŜ ƛǘ Ŏŀƴ ōŜ ŘƛǎǇƭŀȅŜŘ ƛƴ ǊŜŀƭπ
ǘƛƳŜ ƳŀǇǎ ŦƻǊ ƳƻƴƛǘƻǊƛƴƎ ƻǇŜǊŀǘƛƻƴǎ ƻǊ ǇǊƻǾƛŘŜŘ ǘƘǊƻǳƎƘ ŀ ǇǳōƭƛŎ ǿŜō ǎƛǘŜ όƛΦŜΦ ¢ǊŀŎƪ aȅ tƭƻǿύ ŀƴŘ 
ŀǊŎƘƛǾŜŘΦ ¢ƘŜ ŀǊŎƘƛǾŜŘ Řŀǘŀ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ƎŜƴŜǊŀǘŜ ŀǳǘƻƳŀǘŜŘΣ ǎǘŀƴŘŀǊŘ ǊŜǇƻǊǘǎ ƻǊ ŘŀǎƘōƻŀǊŘǎ 
ŦƻǊ ƻǇŜǊŀǘƛƻƴǎ ƳŀƴŀƎŜƳŜƴǘΣ ǎǇŜŎƛŀƭƛǘȅ ŀŘπƘƻŎ ǊŜǇƻǊǘǎ ǘƻ ŀƴŀƭȅȊŜ ōǳǎƛƴŜǎǎ ǇǊƻŎŜǎǎŜǎΣ ƻǊ ǎǇŜŎƛŀƭ 
ǊŜǇƻǊǘǎ ŦƻǊ ƭŜƎŀƭ ŘƛǎŎƻǾŜǊƛŜǎ όCƛƎǳǊŜ опΣ CƛƎǳǊŜ орΣ CƛƎǳǊŜ осΣ ŀƴŘ CƛƎǳǊŜ отύΦ30Σ 31 

 

{ǳŎƘ ǎȅǎǘŜƳǎ Ŏŀƴ ōŜ ǇǳǊŎƘŀǎŜŘ ŀƴŘ ƛƴǎǘŀƭƭŜŘ ōȅ ŀƎŜƴŎȅ ǎǘŀŦŦ ŀƴŘ ƻǇŜǊŀǘŜŘ ƛƴǘŜǊƴŀƭƭȅΣ ǇǳǊŎƘŀǎŜŘ ǿƛǘƘ ŀ 
ǎŜǊǾƛŎŜ ŀƎǊŜŜƳŜƴǘΣ ƻǊ ǊŜƴǘŜŘ ŀǎ ŀ ǎŜǊǾƛŎŜΦ ¢ƘŜ ǎŜǊǾƛŎŜ ŀƎǊŜŜƳŜƴǘ ŀǇǇǊƻŀŎƘ Ƙŀǎ ōŜŜƴ ǘƘŜ Ƴƻǎǘ 
ǎǳŎŎŜǎǎŦǳƭΦ32 {ȅǎǘŜƳ ƘŀǊŘǿŀǊŜ ŦƻǊ ŀ ǘȅǇƛŎŀƭ !±[ ǎȅǎǘŜƳ ŦƻǊ ƻƴŜ ǾŜƘƛŎƭŜ ƛǎ ƛƴ ǘƘŜ ƻǊŘŜǊ ƻŦ ϷнΣллл ǇŜǊ 
ǾŜƘƛŎƭŜ ŀƴŘ ƳƻƴǘƘƭȅ ǎŜǊǾƛŎŜ ŦŜŜ ƛƴŎƭǳŘƛƴƎ Řŀǘŀ ŎƘŀǊƎŜǎ ƛǎ ƛƴ ǘƘŜ ƻǊŘŜǊ ƻŦ Ϸрл ƛƴŎƭǳŘƛƴƎ Řŀǘŀ ŀǊŎƘƛǾƛƴƎ 
ŀƴŘ ǎǘŀƴŘŀǊŘ ƻǳǘǇǳǘǎ ōǳǘ ƴƻǘ ƛƴŎƭǳŘƛƴƎ ƛƴǎǘǊǳƳŜƴǘŀǘƛƻƴ ƳŀƛƴǘŜƴŀƴŎŜ ŀƴŘ ǊŜǇŀƛǊΦон ! ǘǳǊƴπƪŜȅ ǎŜǊǾƛŎŜ 
ŀǇǇǊƻŀŎƘ ǿƛǘƘ ƴƻ ƘŀǊŘǿŀǊŜ ƻǿƴŜǊǎƘƛǇ ƛǎ ƛƴ ǘƘŜ ƻǊŘŜǊ ƻŦ ŀǇǇǊƻȄƛƳŀǘŜƭȅ Ϸмлл ǇŜǊ ƳƻƴǘƘ ǇŜǊ ǾŜƘƛŎƭŜΦом 
¢ƘŜǎŜ Ŏƻǎǘǎ ŀǊŜ ƛƴ ƭƛƴŜ ǿƛǘƘ ǘƘƻǎŜ ǊŜǇƻǊǘŜŘ ƛƴ ŀ ¦Φ{Φ ǎȅƴǘƘŜǎƛǎ ƻƴ !±[ ǎȅǎǘŜƳǎΦ3334 

The benefits of automated systems provide advantages over manual, paper-based systems in reducing 
or eliminating clerical time and errors, reducing or eliminating on-site records storage, in providing 
information at much higher resolution of time and location, and in the ability to automatically merge 

 
30 http://ahmct.ucdavis.edu/wp-content/uploads/wploads/max_perchanok_avl_on_provincial_highways_in_ontario.pd 
31 R. Omer, Viaesys.com, personal communication 
32 B.Crouse, IOT consultant, personal communication 
33 http://clearroads.org/wp-content/uploads/dlm_uploads/FR_CR.14-01_Final.p 
34 https://rosap.ntl.bts.gov/view/dot/32513 
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records from different sources such as weather and material use or equipment and labour hours. 
Operations and material usage information can be provided automatically at the level of individual 
vehicles, aggregated to routes and summarized by geography and time periods, as well as access to ad 
hoc user queries. 

Implementation of electronic patrolling technology and AVL spreader technology is limited to two 
agencies (Table 12, Table 13). 

 

 

Figure 34: AVL Daily Vehicle Report (MTO Contractor) 

 

Figure 35: AVL Daily Vehicle-Type Roll-Up 



 The County of Perth 
 Winter Maintenance Modernization 
 Modernization and Network Integration Options | November 19, 2020 

 

 55 

 

Figure 36: AVL Dash-Cam Archive (MTO Contractor) 

 

Figure 37: Operations Management Dashboard Combining AVL and RWIS (Iowa DoT) 
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Table 12: Implementation of Technology for Weather, Patrolling and Salt Tracking 

Table 13: Implementation of ESC and AVL for Record Keeping 

Technology Benchmark 
Perth 

County 
Town of 
St Marys 

Perth 
East 

Perth 
South 

West 
Perth 

North 
Perth 

Electronic 
Spreader 
Controllers 
Actively Used 
for Recording 
Material 
Usage 
(Best 
Practice) 

100% 100% 0% 100% 0% 0% 0% 

Vehicles 
Equipped 
with AVL 
Actively Used 

100% 
100% 
(AVL) 

0%  
100% 
(AVL) 

0% 0% 0% 

Municipality 
Record Keeping (1=Paper Logs, 2=MR 

Compliance, 3=OGRA Winter Web, 4=MESH, 
5=GPS Generated Reports) 

How is the amount of material used 
recorded for each trip? 1=Paper 

Logs, 2=ESC 3=AVL  

Perth County 
1, 3 (for weather), 4 (for weather), 5 (AVL is 

available to track plows live and the report shows 
sander on sander off, time, location, speed) 

3 

Perth East 

1, 2 (timestamped GPS log of only the patrol), 4, 5 
(AVL shows spinner on/off, plow up/down, and 

material application rate - recorded digitally and in 
operator log) 

1, 3 

North Perth 
1, 5 (GPS on all winter equipment with live tracking 

and reporting capability) 

Amount of material is not recorded. 
They have that capability on 3 of their 
Rexroth trucks but not doing that right 

now. 

Perth South 
1, 2 (patroller only), 3 (weather report sent to 

foreman), 5 (AVL shows plow up plow down, sander 
on sander off but not application rate) 

1, 2 (2 units with newer sanders could 
record material usage in future) 

St Marys 
1, 3 (weather report received 3 times a day), 5 (GPS 
tracks location, speed, and time of operations for 
each vehicle but not where material was applied) 

1 (AVL logger is available (i.e. the 
hardware) but they don't have access to 

the output. Trucks have a base, 
consumer-grade GPS) 

West Perth 1, 3 (weather report sent to foreman) 

1 (amounts not recorded on a daily 
usage basis, but County will bill them 

based on the amount of material used) 
(electronic spreaders CAN record but 

they don't right now) 
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Technology Benchmark 
Perth 

County 
Town of 
St Marys 

Perth 
East 

Perth 
South 

West 
Perth 

North 
Perth 

for Record 
Keeping 
(Best 
Practice) 

4.8.1. Conclusions and Recommendations 

Two of the agencies meet the benchmark for automated collection of operations data using AVL and ESC 
to digitally record and use the information for business purposes (Table 12 and Table 13). 

Perth County agencies have made initial implementations of AVL technology to automate winter 
operations record keeping but implementation has not progressed to the point where benefits are fully 
realized. Progress toward realizing the benefits of AVL technology in managing operations, reducing 
administrative costs and improving information quality can be made through the following 
recommended actions: 

As a Priority 1 Action, integrate AVL data from currently equipped vehicles to replace manual data 

inputs to normal business processes. Develop standardized reports that support fleet and material 

management and compliance reporting. This pilot demonstration will support and promote future 

network-wide implementation of AVL to achieve maximum cost-saving and efficiency benefits. 

As a Priority 2 Action, investigate procurement options to provide AVL service on all maintenance 

vehicles, and plan future implementation of AVL to all vehicles not currently equipped. 

As a Priority 2 Action, plan and implement a demonstration of automated patrol technology including a 

formal evaluation of its benefits compared with conventional methods. 
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4.9. Sidewalk Operations  

4.9.1. Standards and Benchmarks 

Minimum Maintenance Standards 

The Ontario MMS specifies that accumulated snow on sidewalks be cleared to a maximum depth of 8 
cm within 48 hours of accumulation and may be addressed by plowing and or application of materials, 
and to treat icy sidewalks with salt, sand or mix within 48 hours. MMS does not provide guidance on 
which sidewalks should be treated.  

During significant weather events (e.g., snow storms), the standard for addressing snow accumulation or 
prevention of ice formation on sidewalks is to monitor the weather conditions and deploy resources to 
address snow accumulation or prevent ice formation on sidewalks, starting from the time that the 
municipality deems appropriate to do so. In this case, all sidewalks are deemed to be in a state of repair 
with respect to snow accumulation or ice formation until 48 hours after the declaration of the end of the 
significant weather event by the municipality.  

In terms of sidewalk patrolling activities during winter season, MMS indicates that in cases where there 
is a substantial probability of snow accumulation on sidewalks in excess of 8 cm, ice formation on 
sidewalks or icy sidewalks, the standard would be for the municipality to select representative sidewalks 
and conduct patrolling activities at intervals deemed necessary by the municipality.  

Peer Review and Jurisdictional Scan 

A review of peer agencies showed that most employ a sidewalk clearing classification system with three 
or more service levels, designating the precedence and timing of treatment. For the City of Toronto, 
service levels also vary by month and by storm severity. For example, Toronto begins sidewalk plowing 
in mid-winter when depth equals 2 cm and completes sidewalk clearing on high volume pedestrian 
routes within 15 hours of the end of a normal storm, and within 48 hours on low volume routes, transit 
pads and crosswalks.  

Town of Whitby also has three level of service classes related to the road class, with maximum 
accumulations of 2.5 cm for Class A (Downtown Whitby and Brooklin), 5 cm for Class B (arterials and 
major collectors), and 10 cm for Class C (minor collectors, certain local roads and sidewalks adjacent to 
Town property). The sidewalk maintenance is conducted every 8 hours for all classes if precipitation 
continues. In addition, Whitby provides sidewalk snow clearing services for senior residents and 
individuals with disabilities. 

Town of Aurora maintains all town sidewalks beginning at 5 cm snow accumulation and completing all 
routes within 24 hours. Levels of service are commonly related to adjacent road classification, types of 
municipal services fronting the sidewalk, and designated business districts. In addition, bylaws may be 
enacted requiring property owners to clear sidewalks fronting their property or business within a 
defined time period, or volunteerism promoted to clear sidewalks for disabled individuals. 

The detailed information on the sidewalk winter maintenance operation was found to be limited across 
the Province. Table 14 summarizes the details of such operations from some of the municipalities. 
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Table 14: Summary of Sidewalk Winter Maintenance Operations for Comparator Agencies 

Agency 

Criteria 

Toronto Newmarket Wellington 
North 

Peterborough Whitby Barrie Aurora 

Total Length (km) 6400 
 

33 399 
 

603 
 

Number of Plows 300 9 3 9 
 

19 
 

Average km per Route 21 19 11 44 
 

32 
 

Number of Priority Levels 3 + storm 
severity 

 
Downtown only 

 
3 

 
3 

Material mix 
 

salt 
    

Rate (kg/km) 100 
      

The peer survey showed sidewalk route lengths varying from 10 km to more than 40 km, with a median of 20 km. While salt, sand, mix or other 
chemicals are permitted by MMS, few agencies report details on their materials or application rates. The City of Toronto uses an application rate 
of 100 kg/sidewalk km, equaling 2 tonnes per typical 20 km sidewalk route per storm. 

4.9.2. Current Practices 

The Perth agencies all indicated that sidewalk winter maintenance and winter patrols are completed during the winter season as per MMS. 
Agencies all clear sidewalks within 48 hours (typically sooner) to reduce the snow to a depth of less than or equal to 8 cm. Sidewalk winter 
patrols involve a patroller who inspects sidewalk conditions while performing the roadway winter patrol. It is assumed that the sidewalk snow 
accumulation/ice formation is similar to roadway conditions. 

Table 15 ǇǊƻǾƛŘŜǎ ŀƴ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ǘƘŜ ŀƎŜƴŎƛŜǎΩ ŎǳǊǊŜƴǘ ǇǊŀŎǘƛŎŜǎ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ ǘƘŜ ŎǊƛǘŜǊƛŀ ŘƛǎŎǳǎǎŜŘ ŀōƻǾŜ ŀƴŘ compared with one another. 
Perth County does not conduct sidewalk clearing. 
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Table 15: Sidewalk Policy Comparison 

Agency 

Criteria 
St Marys Perth East Perth South West Perth North Perth 

Written and defined service levels 
related to adjacent road class 

ṉ ṉ Contracted ṉ ṉ 

Written and defined service levels 
related to type of municipal services 
fronting the sidewalk (observed in 
policy or route map) 

ṉ ṉ Contracted ṉ ṉ 

Written and defined service levels 
related to storm severity 

ṉ No Contracted ṉ No 

Type of material used Salt/sand mix Salt Salt Salt Salt 

Application rate 
68 kg/km (9 

kg/minute) OR 
varies 

49 kg/km (0.05 yd3/km) 49 kg/km (0.05 yd3/km) 
49 kg/km (0.05 

yd3/km) 
Operator's Discretion 

Typical circuit time 

Sidewalks: 12 to 
16 hours (for one 

machine) 

 

Trails: 5 to 6 
hours 

5 hours (to plow sidewalks 
only) 

 

7 hours total (including 
travel to move equipment 
from hamlet to hamlet) 

Contracted 5 to 7 hours 

Listowel: 4 hours (plowing) or 
12 hours (blowing) 

 

Atwood/Monkton: 2 hours 
(plowing) or 3 hours (blowing) 
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All Perth agencies have defined service levels related to the adjacent road class (i.e. arterial, collector, 
local) and to the type of municipal services fronting the sidewalk (observed in policy or route maps). 
However, defined service levels related to storm severity were not specified for Perth East and North 
Perth (i.e. specific actions taken when there is less than 8 cm of snow, greater than 8 cm of snow, heavy 
storm conditions, etc.). The materials used on sidewalks fit the requirements of MMS and salt is the 
most commonly reported material used on sidewalks by the Perth agencies  

A review of any available public by-laws regarding landowner responsibilities for sidewalk clearing was 
also conducted for the Perth agencies. It was found that generally, residents and downtown business-
owners are responsible for plowing sidewalks in front of driveways. However, the agencies will typically 
maintain predetermined sidewalks based on school routes, public facilities, business areas, and those 
adjacent to MTO and County maintained highways. 

Characteristics of sidewalk snow clearing equipment used by the Perth agencies are shown in Table 16. 

Table 16: Sidewalk and Trail Equipment 

Municipality Sidewalk/Trail Vehicle ID Vehicle Type Vehicle Age 
Spreader 
Capacity 
(tonnes) 

Town of St Marys J20 Kubota Tractor - 0.3 

Town of St Marys J50 Trackless Sidewalk Tractor 2 4.9 

Town of St Marys J90 Trackless Sidewalk Tractor 2 0.5 

Perth East M59 Trackless Sidewalk Tractor 6 0.5 

West Perth MT6 Trackless #92 Trackless Sidewalk Tractor 0 0.5 

North Perth CONTSWALK Kubota Tractor 3 0.5 

North Perth 3728 Trackless Sidewalk Tractor 13 0.3 

North Perth 3720 Trackless Sidewalk Tractor 4 1.5 

Application rates estimated from client information range from approximately 50 to 70 kg/km, with an 
average of 60 kg/km, which falls within the range normally reported for sidewalk spreaders. Equipment 
load capacity for spreading material ranges from 0.3 to 4.9 tonnes. At an application rate of 60 kg/km, 
approximately 50% of the routes could be completed with a single fill and the remaining routes require 
reloading. Assuming an average travel speed of 10 km/h, all routes could be completed within 3 hours if 
reloading was not needed (Appendix I). However, most reported completion times are longer, and staff 
indicated that refills are needed on most routes. Additionally, application rates for North Perth were 
ǊŜǇƻǊǘŜŘ ǘƻ ǾŀǊȅ ŀǘ ǘƘŜ ƻǇŜǊŀǘƻǊΩǎ ŘƛǎŎǊŜǘƛƻƴ ŘŜǇŜnding on sidewalk conditions, which could result in 
longer circuit times and more refills. The majority of the sidewalk vehicles are under 5 years old, with 
only one vehicle that is greater than 10 years old, indicating good life cycle management. 

A review of sidewalk equipment at peer agencies showed common use of both specialized sidewalk 
equipment and all-purpose equipment adapted to winter sidewalk work. Sidewalk-specific equipment 
includes the MT Trackless, the Bombardier SW4, and Holder Tractors. These units have special winter 
attachment such a blowers and sand-salt spreaders and are very effective for winter operations, 
although more expensive than small farm tractors. Farm tractors equipped with front mounted rotating 
brooms are effective for light snow or with V plows for heavy snow areas.  
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Figure 38 shows the length of the sidewalk routes and deadheading distances for each of the Perth 
agencies.  

 

Figure 38: Sidewalk Service Route Lengths and Deadheading 

As depicted in Figure 38, most sidewalks routes within Perth County are comparable in length with the 
comparator agencies (Table 14). It is noted that three routes are particularly short and could take 
significant equipment preparation and maintenance time in relation to the work performed. However, 
two of these shorter routes in North Perth are contracted out, which may help to alleviate these 
concerns. In addition, deadheading distance for Perth East, where the maintained sidewalks are far 
apart and equipment is transported by truck, could be considered for optimization. 

While sidewalk routes in Perth South are contracted out, it was noted in general a lack of competition 
for winter maintenance services and difficulty in finding contractors due to the cost of insurance. The 
unavailability of contractors and range of route lengths suggests the advisability of integrating sidewalk 
services among County agencies. 

4.9.3. Conclusions and Recommendations 

Most sidewalk policies of the Perth agencies meet industry norms in terms of defined service levels. 
However, some agencies do not have defined service levels related to storm severity, which should be 
specified, should any claims arise regarding sidewalk conditions during the winter season. 

The sidewalk equipment fleet is generally new and modern; however, it was found that some sidewalk 
vehicles require reloading in order to complete their route. This could result in deadheading and 
increased circuit times, lowering the overall level of service for sidewalks.  Town of St Marys and North 
Perth have more than one sidewalk vehicle available (one with a larger spreader capacity and one with a 
smaller capacity), which allows two sidewalk vehicles to service a single route. The routes each vehicle is 
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responsible for was not provided, but ensuring that the higher capacity vehicles are assigned to the 
longest route segments can reduce reloading time and deadheading. 

Sidewalk route locations are naturally grouped by agency and each group is distant from the others. 
Thus, optimization across the County would be difficult. However, the lengths of individual routes vary 
widely as do the deadhead distances in some cases for service equipment to reach the routes, which 
may be an inefficient use of equipment and labour. 

The following actions are recommended to maximize the effectiveness and efficiency of sidewalk 
maintenance operations: 

As a Priority 1 Action, develop and implement consistent, harmonized sidewalk maintenance policies 
(i.e. common criteria for clearly defined servicing and priority levels) between all Perth agencies. Two or 
three priority levels related to the adjacent road class and roadside facilities (i.e. schools, hospitals, 
municipal buildings, etc.) could be defined as part of these harmonized policies. Ensure that these 
ǇƻƭƛŎƛŜǎ ŀǊŜ ŎƻƳƳǳƴƛŎŀǘŜŘ ŎƭŜŀǊƭȅ ŀƴŘ ŀǊŜ Ŝŀǎƛƭȅ ŀŎŎŜǎǎƛōƭŜ ǘƻ ǘƘŜ ǇǳōƭƛŎ ƻƴ ŜŀŎƘ ŀƎŜƴŎȅΩǎ ǊŜǎǇŜŎǘƛǾŜ 
website. 

As a Priority 1 Action, the Perth agencies should consider implementing intermediate material storage 
facilities near priority sidewalks (i.e. educational, medical, and commercial areas) or have a dedicated 
service truck to refill sidewalk vehicles, carrying materials to transfer when needed. These 
recommendations have the potential to help reduce the number of material refills and deadheading 
distances. 

As a Priority 1 Action, develop written rules of practice for winter materials, for agencies that do not 
currently have them. The objective of written rules is to provide more consistent levels of service and to 
ǎǳǇǇƻǊǘ ŘŜŦŜƴǎŜ ƻŦ ŎƭŀƛƳǎ ōŜȅƻƴŘ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ ǇǊŀŎǘƛŎŀƭ ŜȄǇŜǊƛŜƴŎŜΦ !ŘŘƛǘƛƻƴŀƭƭȅΣ ƘŀǊƳƻƴƛȊŜ ƳŀǘŜǊƛŀƭ 
usage on sidewalks to streamline the potential future integration of services. 

As a Priority 1 Action, all agencies should expand the use of stockpile-treated salt for sidewalk 
maintenance. As discussed previously in Section 4.6, the expanded implementations will help to reduce 
salt usage with the added benefits of reducing spreading costs. Improving service and reducing salt 
loadings to the roadside environment. 

As a Priority 2 Action, consideration should be given to expand sidewalk service in all urban/residential 
areas such as already implemented at St Marys, so that all sidewalks are maintained. There is currently a 
trend in winter maintenance operations to do so because it is not uncommon in urban/residential areas 
for sidewalks to not be maintained by the landowner (e.g. due to negligence, old-age, etc.) in a timely 
manner. Municipal by-law enforcement for winter sidewalk maintenance is costly and the by-laws, even 
when enforced, do not relieve the agency of the liability related to slip and fall accidents. 

As a Priority 2 Action, harmonize sidewalk policies with a view to resourcing for future integration of 
sidewalk operations in-house. 

4.10. Parking Lot Operations 

4.10.1. Standards, Benchmarks, and Best Practices 

Snow removal from parking lots is not included in the Ontario MMS requirements but is a recommended 
component of a Road Salt Management Plan, as requested by Environment Canada. However, there are 
few written policies that were found specific to the winter maintenance of parking lots. The following 
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section highlights some findings from a jurisdictional scan and peer review for parking lot winter 
maintenance standards, benchmarks, and best practices. 

Jurisdictional Scan and Peer Review 

A jurisdictional scan revealed that two agencies, the Smart About Salt Council and the Sustainable 
Technologies Evaluation Program (STEP) have a common goal to bring standard practices and 
contracting language to the parking lot maintenance industry. 

The STEP published a report in association with the Toronto and Region Conservation Authority titled 
ΨtǊƻŎǳǊŜƳŜƴǘ DǳƛŘŀƴŎŜ ŦƻǊ tŀǊƪƛƴƎ [ƻǘ {ƴƻǿ ŀƴŘ LŎŜ aŀƴŀƎŜƳŜƴǘΩ35 that provides some recommended 
best practices for parking lot winter mŀƛƴǘŜƴŀƴŎŜΦ ¢ƘŜ ǊŜǇƻǊǘ ǎǇŜŎƛŦƛŜǎ ǘƘŀǘ ŀƴ ŀƎŜƴŎȅΩǎ ǇƻƭƛŎȅ ŘŜǘŀƛƭƛƴƎ 
the winter maintenance of parking lots should include defined service levels related to the adjacent 
ǊƻŀŘΩǎ ŎƭŀǎǎΣ ǘƘŜ ǘȅǇŜ ƻŦ ƳǳƴƛŎƛǇŀƭ ǎŜǊǾƛŎŜǎ ǳǘƛƭƛȊƛƴƎ ǘƘŜ ǇŀǊƪƛƴƎ ƭƻǘΣ ŀƴŘ ǎǘƻǊƳ ǎŜǾŜǊƛty. 

Additionally, both of these agencies provide programs/courses that certify contractors, agencies, and 
building owners to use sustainable salting practices. Certified agencies also ger preferred liability 
insurance rates. 

Further, the University of WateǊƭƻƻ ǇǳōƭƛǎƘŜŘ ŀ ǊŜǇƻǊǘ ǘƛǘƭŜŘ ΨhǇǘƛƳŀƭ {ƴƻǿ ŀƴŘ LŎŜ /ƻƴǘǊƻƭ ƻŦ tŀǊƪƛƴƎ 
[ƻǘǎ ŀƴŘ {ƛŘŜǿŀƭƪǎΩ36 that includes a survey with over 55 respondents (cities and municipalities) in 
Canada and the United States regarding parking lot winter maintenance practices/guidelines. Figure 39 
illustrates the locations of the survey respondents and indicates that they are located across North 
America, suggesting that winter weather conditions and winter maintenance services between 
municipalities would vary. 

 

Figure 39: Locations of Surveyed Cities from University of Waterloo Report 

 
35 https://sustainabletechnologies.ca/app/uploads/2019/06/Procurement-Guidance-Parking-Lot-Snow-and-Ice-Mgmt.pdf 
36 https://landscapeontario.com/attach/1424793666.Salt_Rate_Study-University_of_Waterloo-_Final_Summary_Report.pdf 
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The summary of the major findings from this survey are as follows: 

¶ !ǇǇǊƻȄƛƳŀǘŜƭȅ ср҈ ƻŦ ƳǳƴƛŎƛǇŀƭƛǘƛŜǎ ǊŜǇƻǊǘŜŘ ǘƘŀǘ ŘŜπƛŎƛƴƎ π ŜƛǘƘŜǊ ǇƭƻǿƛƴƎ ŀƴŘ ǎŀƭǘƛƴƎ ƻǊ ǎŀƭǘƛƴƎ 
ƻƴƭȅ ƛǎ ǘƘŜ Ƴŀƛƴ ƳŜǘƘƻŘ ƻŦ ǎƴƻǿ ŀƴŘ ƛŎŜ ŎƻƴǘǊƻƭΣ ǿƘŜǊŜŀǎ ƻƴƭȅ р҈ ǊŜǇƻǊǘŜŘ ǘƘŀǘ ǘƘŜȅ ƘŀŘ 
ǇŜǊŦƻǊƳŜŘ ŀƴǘƛπƛŎƛƴƎΦ 

¶ ¢ƻ ǇǊŜǾŜƴǘ ǎƴƻǿπǇŀǾŜƳŜƴǘ ōƻƴŘƛƴƎΣ Ƴƻǎǘ ƳǳƴƛŎƛǇŀƭƛǘƛŜǎ ǊŜǇƻǊǘŜŘ ǘƘŀǘ ǘƘŜȅ ǇŜǊŦƻǊƳŜŘ ǇƭƻǿƛƴƎ 
ƻǇŜǊŀǘƛƻƴǎ ōŜŦƻǊŜ ǘƻǘŀƭ ǎƴƻǿ ŀŎŎǳƳǳƭŀǘƛƻƴ ǊŜŀŎƘŜǎ р ŎƳΦ 

¶ CŜǿ ƳǳƴƛŎƛǇŀƭƛǘƛŜǎ ƘŀŘ ǊŜǇƻǊǘŜŘ ǳǎƛƴƎ ƳŀǘŜǊƛŀƭǎ ƻǘƘŜǊ ǘƘŀƴ ƻǊŘƛƴŀǊȅ ǊƻŀŘ ǎŀƭǘǎΦ !ǎ ŦƻǊ ǘƘŜ ǘȅǇŜǎ ƻŦ 
ǎƴƻǿ ŎƻƴǘǊƻƭ ŎƘŜƳƛŎŀƭǎ ōŜƛƴƎ ǳǎŜŘΣ ср҈ ƻŦ ƳǳƴƛŎƛǇŀƭƛǘƛŜǎ ǳǎŜŘ ǊŜƎǳƭŀǊ ǎƻŘƛǳƳ ŎƘƭƻǊƛŘŜΣ ǿƘƛƭŜ ор҈ 
ǊŜǇƻǊǘŜŘ ǳǎƛƴƎ ƻǘƘŜǊ ŎƘƭƻǊƛŘŜπōŀǎŜŘ ƳŀǘŜǊƛŀƭǎ ǎǳŎƘ ŀǎ ƳŀƎƴŜǎƛǳƳ ŎƘƭƻǊƛŘŜΦ мс҈ ƻŦ ǘƘŜ ǊŜǎǇƻƴŘŜƴǘǎ 
ǊŜǇƻǊǘŜŘ ǳǎƛƴƎ ŀōǊŀǎƛǾŜǎ όŜΦƎΦΣ ǎŀƴŘύ ŦƻǊ ƛƳǇǊƻǾƛƴƎ ǇŀǾŜƳŜƴǘ ǎǳǊŦŀŎŜ ŦǊƛŎǘƛƻƴΦ 

¶ сп҈ ƻŦ ǘƘŜ ƳǳƴƛŎƛǇŀƭƛǘƛŜǎ ƛƴŘƛŎŀǘŜŘ ǘƘŀǘ ǊŜƎǳƭŀǊ ŘǊȅ ǎƻŘƛǳƳ ŎƘƭƻǊƛŘŜ ǿŀǎ ǳǎŜŘ ŦƻǊ ǎƴƻǿ ŎƻƴǘǊƻƭ 
ǿƘƛƭŜ ос҈ ǳǎŜŘ ǇǊŜπǿŜǘǘŜŘ ǎŀƭǘǎΦ 

¶ bŜŀǊƭȅ ƘŀƭŦ ƻŦ ǘƘŜ ǊŜǎǇƻƴŘŜƴǘǎ ƛƴŘƛŎŀǘŜŘ ǘƘŀǘ ǘƘŜȅ ƘŀǾŜ ƴƻ ƎǳƛŘŜƭƛƴŜǎ ƛƴ ŘŜǘŜǊƳƛƴƛƴƎ ǘƘŜ ōŜǎǘ 
ŀǇǇƭƛŎŀǘƛƻƴ ǊŀǘŜ ŦƻǊ ǇŀǊƪƛƴƎ ƭƻǘǎ ŘǳǊƛƴƎ ŀ ƎƛǾŜƴ ǎƴƻǿ ŜǾŜƴǘΦ {ƻƳŜ ǳǎŜ ǘƘŜ ƎǳƛŘŜƭƛƴŜǎ ƛƳǇƭŜƳŜƴǘŜŘ 
ŦƻǊ ǊƻŀŘǎƛŘŜ ƳŀƛƴǘŜƴŀƴŎŜΣ ŘŜǎǇƛǘŜ ǘƘŜ ŦŀŎǘ ǘƘŀǘ ǎƛƎƴƛŦƛŎŀƴǘ ŘƛŦŦŜǊŜƴŎŜǎ ŜȄƛǎǘ ōŜǘǿŜŜƴ ǊƻŀŘǎ ŀƴŘ 
ǇŀǊƪƛƴƎ ƭƻǘǎΦ 

Detailed information on parking lot winter maintenance operation was found to be limited across the 
Province, but some guidelines were found online for the Township of Edwardsburgh-Cardinal, the Town 
of Fort Erie, and the Town of Whitby. 

The Township of Edwardsburgh-Cardinal provides winter maintenance at the parking lots of municipally 
operated buildings and facilities in a prioritized sequence. During a storm, snow clearing at Priority 1 
locations will commence to the main bays access area following 5 cm of snow accumulation and resume 
at 5 cm intervals. At Priority 2 and 3 locations, access to these lots will be restricted to the driving lanes 
between the parking rows or to the front of the facility. Similarly, the Town of Whitby maintains parking 
lots after 5 to 8 cm of snow accumulation, where the main aisles of parking lots are treated and/or 
cleared to facilitate access. For both agencies, complete plowing of the parking lots is scheduled after 
the snowstorm has ended and typically occurs when the lot is either in a no-use or low-use period (i.e. 
before the next day facility opening). 

The Town of Fort Erie treats parking lots as a Class 6 in the road class system (i.e. not subject to 
legislated MMS). If snow plowing of parking lots is required, it is not included as part of regular plow 
routes and is typically cleared at the end of an event during overnight hours (similar to the Township of 
Edwardsburgh-Cardinal and the Town of Whitby) in a snow packed condition. 

4.10.2. Current Practice 

Table 17 provides an asǎŜǎǎƳŜƴǘ ƻŦ ǘƘŜ ŀƎŜƴŎƛŜǎΩ ŎǳǊǊŜƴǘ ǇǊŀŎǘƛŎŜǎ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ ǇŀǊƪƛƴƎ ƭƻǘ ǿƛƴǘŜǊ 
maintenance and compared with one another based on the STEP best practices discussed previously. It 
is noted that Perth County currently has a facility removal contract for parking lots (i.e. paramedical 
services, courthouse, archive buildings, etc.) and are not conducting any parking lot winter maintenance 
as a result. Similar to sidewalk winter maintenance, parking lot winter patrols involve a patroller who 
inspects parking lot conditions while performing the roadway winter patrol. 
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Table 17: Parking Lot Policy Comparison 

Agency 

Criteria 
St Marys Perth East 

Perth 
South 

West Perth North Perth 

Written and 
defined service 
levels related to 
adjacent road class 

NO NO NO NO NO 

Written and 
defined service 
levels related to 
type of municipal 
services utilizing 
the parking lot 
(observed in policy) 

NO NO NO NO NO 

Written and 
defined service 
levels related to 
storm severity 

NO NO NO NO NO 

Type of material 
used 

Sand (only if 
it's below -14) 
and salt/sand 

mix 

Salt Sand 
Salt (only when 

icy) 
Salt/sand mix 

Application rate 

230 kg/lane 
km (sand) and 
115 kg/lane 

km (mix) 

50 kg/lane km 
hǇŜǊŀǘƻǊΩǎ 
Discretion 

130 kg/lane km 125 kg/lane km 

Trigger for 
Deployment 

Winter patrol 

Winter patrol, 
current/forecast

ed weather 
conditions, snow 

accumulation 

Winter 
patrol 

Winter patrol 
and 

current/forecast
ed weather 
conditions 

Winter patrol 
and 

current/forecast
ed weather 
conditions 

Procedure for 
Parking Lot 
Maintenance 

Plowed at the 
ƻǇŜǊŀǘƻǊΩǎ 

discretion (no 
dedicated 

route) 

Generally 
plowed prior to 

opening of 
regular business 

as part of a 
dedicated route 

Cleared as 
part of the 

patrol 
route 

originating 
from 

Downie 
Yard or a 
tractor is 
sent after 
regular 

roadway 
maintenanc

e 
operations 

to plow 
them 

Plowed at the 
ƻǇŜǊŀǘƻǊΩǎ 

discretion (no 
dedicated route) 

Plowed as part 
of in-house and 

contracted 
roadway plow 
routes (most 

Listowel parking 
lots maintained 

in-house 
(remaining are 

contracted out), 
Atwood and 

Monkton parking 
lots contracted 

out) 
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All Perth agencies did not have defined service levels related to the adjacent road class (i.e. arterial, 
collector, local), type of municipal services utilizing the parking lot (observed in policy), and storm 
severity (i.e. specific actions taken when there is less than 8 cm of snow, greater than 8 cm of snow, 
heavy storm conditions, etc.). The materials used in parking lots fit the requirements of MMS, but the 
materials used in parking lots vary between the Perth agencies. Application rates estimated from client 
information range from approximately 50 to 130 kg/km for salt and 115 to 230 kg/km for sand and 
salt/sand mix. However, application rates for parking lots in Perth South were reported to vary at the 
ƻǇŜǊŀǘƻǊΩǎ ŘƛǎŎretion. Deployment for parking lot maintenance is typically dictated by the roadway 
winter patrol for all Perth agencies, along with current/forecasted weather conditions and/or snow 
accumulation for some agencies. The procedures for parking lot maintenance varies between the 
ŀƎŜƴŎƛŜǎΣ ǊŀƴƎƛƴƎ ŦǊƻƳ ŀ ƭƛǎǘ ƻŦ ǇǊŜŘŜŦƛƴŜŘ ǇŀǊƪƛƴƎ ƭƻǘǎ ǇƭƻǿŜŘ ŀǘ ǘƘŜ ƻǇŜǊŀǘƻǊΩǎ ŘƛǎŎǊŜǘƛƻƴ όƛΦŜΦ ƴƻ 
dedicated route) to being cleared as part of a roadway maintenance route or even a dedicated parking 
lot route. 

Figure 40 displays the number of parking lots serviced by each maintenance yard for the Perth agencies 
and indicates which are serviced as part of a plow route and which are serviced independently. 
Additionally, characteristics of parking lot snow clearing equipment used by the Perth agencies is 
summarized in Table 18. 

 

Figure 40: Number of Parking Lots Serviced by Plow Routes for each Maintenance Yard 
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Table 18: Parking Lot Equipment 

Municipality Origin Yard 
Parking Lot 
Vehicle ID 

Vehicle 
Type 

Vehicle 
Age 

(years) 

Spreader 
Capacity 
(tonnes) 

Number of Parking 
Lots Maintained 

Total Area of 
Serviced Parking 

Lots (m2) 

Town of St Marys St Marys T60 
Pick Up 
Truck 

2 2.5 18 41,864 

Perth East North Easthope M54 
Wheel 
Loader 

13 N/A 2 (plow-only) 9,200 

Perth East North Easthope M11 
Pick Up 
Truck 

3 2.0 
6 (salts 6 and plows 

4) 
17,300 

Perth South Downie Truck #45 
Pick Up 
Truck 

0 1.5 4 3,530 

West Perth Mitchell (WP) 
#100 Dodge 2500 
or #101 Ford 250 

Pick Up 
Truck 

1 Not Specified 4 19,475 

North Perth Listowel 3733 
Single 
Axle 

6 8.8 5 14,039 

North Perth Contractor Yard (PN) 
H&H Contractor 

#1 
Single 
Axle 

10 4.9 6 13,957 

North Perth Contractor Yard (PN) 
H&H Contractor 

#2 
Single 
Axle 

10 4.9 3 5,908 
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Equipment load capacity for spreading material ranges from 1.5 to 8.8 tonnes. The parking lot 
application rates provided by the Perth agencies (Table 17) were converted from kilograms per lane 
kilometre to tonnes per m2 assuming a typical lane width of 3.5 metres in order to determine the 
suitability of the spreader capacities assigned to each route. It was determined that all parking lot 
operations, with the exception of the Town of St Marys and West Perth, can be conducted with a single 
fill. Perth South indicated that their application rate for parking lots maintenance varies at the 
ƻǇŜǊŀǘƻǊΩǎ ŘƛǎŎǊŜǘƛƻƴΣ ǎƻ {ǘ aŀǊȅǎΩ ǎŀƴŘ ŀǇǇƭƛŎŀǘƛƻƴ ǊŀǘŜ ƻŦ нол ƪƎκƭŀƴŜ ƪƳ ǿŀǎ ŀǎǎǳƳŜŘ ŦƻǊ tŜǊǘƘ 
South. 

It is important to note that since St Marys applies either sand or salt/sand mix at parking lots depending 
on the weather conditions, the more critical case of sand was used since it has a higher application rate 
of 230 kg/lane km compared to salt/sand mix which is 115 kg/lane km. 

For West Perth, the vehicles that were assigned to service parking lots do not have spreading 
capabilities, but it was indicated that salt is applied sometimes only when it is icy. It was estimated 
based on the provided application rate and area of serviced parking lots that a vehicle with a spreader 
ŎŀǇŀŎƛǘȅ ƻŦ м ǘƻƴƴŜ ǎƘƻǳƭŘ ōŜ ǎǳŦŦƛŎƛŜƴǘ ǘƻ ǎŜǊǾƛŎŜ ŀƭƭ ƻŦ ²Ŝǎǘ tŜǊǘƘΩǎ ǇŀǊƪƛƴƎ ƭƻǘǎ ǿƛǘƘ ŀ ǎƛƴƎƭŜ ŦƛƭƭΦ 

Lastly, for North Perth, it was noted that all parking lot operations are conducted by vehicles responsible 
for roadway routes as well. However, it was found that the spreader capacities for all three trucks are 
sufficient (marginally sufficient for Truck 3733) to service both their assigned route and parking lots. 
upon further review. 

The majority of the parking lot vehicles are 6 years old or newer, with 3 vehicles that are 10 years old or 
greater, indicating good life cycle management. 

Figure 41 illustrates the locations of all maintained parking lots within Perth County and the yards 
responsible for servicing them. 
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Figure 41: Parking Lot Locations of Perth Agencies 

As depicted in Figure 41, most parking lots within Perth County are clustered together and are located 
within a reasonable distance to a maintenance yard, so it is expected that the agencies will be able to 
service the parking lots in a timely manner. In this figure, the parking lots that are the furthest from a 
nearby yard are observed to be the two parking lots in Shakespeare approximately 4 km south of Perth 
9ŀǎǘΩǎ bƻǊǘƘ 9ŀǎǘƘƻǇŜ ȅŀǊŘ ŀƴŘ ǘƘŜ ǘƘǊŜŜ ǇŀǊƪƛƴƎ ƭƻǘǎ ƛƴ !ǘǿƻƻŘ όнύ ŀƴŘ aƻƴƪǘƻƴ όмύ ŀǇǇǊƻȄƛƳŀǘŜƭȅ ф 
km and 20 km south of North tŜǊǘƘΩǎ /ƻƴǘǊŀŎǘƻǊ ¸ŀǊŘΣ ǊŜǎǇŜŎǘƛǾŜƭȅΦ !ǎǎǳƳƛƴƎ ŀ ǘǊŀǾŜƭ ǎǇŜŜŘ ƻŦ сл ƪƳκƘΣ 
ǾŜƘƛŎƭŜǎ ŦǊƻƳ ǘƘŜ ƴŜŀǊŜǎǘ ȅŀǊŘ Ŏŀƴ ǊŜŀŎƘ tŜǊǘƘ 9ŀǎǘΩǎ ǘǿƻ {ƘŀƪŜǎǇŜŀǊŜ ǇŀǊƪƛƴƎ ƭƻǘǎ ŀƴŘ bƻǊǘƘ tŜǊǘƘΩǎ 
two Atwood parking lots within 10 minutes, which is a reasonable response time. However, the one 
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parking lot in Monkton is slightly further from its maintenance yard, resulting in response time of 
approximately 20 minutes. However, it is noted that this parking lot is serviced by contractors as part of 
bƻǊǘƘ tŜǊǘƘΩǎ ǊŜƎǳƭŀǊ ǊƻŀŘǿŀȅ ǎƴowplow route in Monkton (Beat K), so it is expected that this parking 
lot will also be serviced in a timely manner. 

4.10.3. Conclusions and Recommendations 

The winter maintenance of parking lots is not subject to any legislative standards; however, some 
industry bŜǎǘ ǇǊŀŎǘƛŎŜǎκōŜƴŎƘƳŀǊƪǎ όƛΦŜΦ ¢ƘŜ {¢9tΩǎ Procurement Guidance for Parking Lot Snow and Ice 
Management report) were outlined previously. All Perth agencies lack written and published policies 
regarding parking lot winter maintenance, exposing the agencies to liability for potential parking lot 
accidents. 

The parking lot equipment fleet is generally new and modern, and the majority of vehicles can service 
their assigned parking lots on a single fill. Parking lot locations are naturally grouped by agency and each 
group is distant from the others. Thus, optimization across the County would be difficult. 

The following actions are recommended to maximize the effectiveness and efficiency of parking lot 
maintenance operations: 

As a Priority 1 Action, develop and implement consistent, harmonized parking lot maintenance policies 
(i.e. common criteria for clearly defined servicing and priority levels) between all Perth agencies. 
Additionally, ensure that service guidelines clearly define triggers for deployment related to snow or ice 
accumulation, priority levels/service times related to parking lot function, equipment types, and 
material application rates. These policies should also be communicated clearly and made easily 
ŀŎŎŜǎǎƛōƭŜ ǘƻ ǘƘŜ ǇǳōƭƛŎ ƻƴ ŜŀŎƘ ŀƎŜƴŎȅΩǎ ǊŜǎǇŜctive website. 

As a Priority 1 Action, all agencies should develop written rules of practice for winter materials used in 
parking lots. The objective of written rules is to provide more consistent levels of service and to support 
defense of claims beyond aƴ ƛƴŘƛǾƛŘǳŀƭΩǎ ǇǊŀŎǘƛŎŀƭ ŜȄǇŜǊƛŜƴŎŜΦ !ŘŘƛǘƛƻƴŀƭƭȅΣ ƘŀǊƳƻƴƛȊŜ ƳŀǘŜǊƛŀƭ ǳǎŀƎŜ ƛƴ 
parking lots to streamline the potential future integration of services. 

As a Priority 1 Action, develop a resourcing plan for an integrated parking lot service that is resourced 
with the types of equipment appropriate for the lots being serviced, and capable of plowing and 
applying material. 

As a Priority 1 Action, all agencies should expand the use of stockpile-treated salt for parking lot 
maintenance. As discussed previously in Section 4.6, the expanded implementations will help to reduce 
salt usage with the added benefits of reducing spreading costs and reducing salt loadings to the roadside 
environment. 

4.11. Service Delivery 

4.11.1. Background 

Service delivery can be defined as the relationship between the service provider and the client. The 
service provider may be the municipal employee or a contractor, while the client may be thought of as 
the road agency or the public road user. Legislation does not speak to the method of service delivery 
and many examples of different options in winter maintenance can be found at all tiers of government. 
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Outsourcing services Ƙŀǎ ōŜŜƴ ŀ ŎƻƳƳƻƴ ǇǊŀŎǘƛŎŜ ƛƴ ǿƛƴǘŜǊ ƻǇŜǊŀǘƛƻƴǎ ǎƛƴŎŜ ŀǘ ƭŜŀǎǘ ǘƘŜ мфулΩǎΦ Some 
objectives of privatized operations include: fulfilling short-term or seasonal resource needs, changing 
labour relationships, transferring funding sources between capital and operating, or transferring 
financial risk between the public and private sector. 

Turn-key privatization of winter maintenance is sometimes perceived as a cost saving measure, but after 
decades of turn-key operation by some provinces the results are not clear, and each case needs to be 
considered on its own merits. 

The scale of outsourcing follows ŀƴ ŀƎŜƴŎȅΩǎ ƛƴǘŜƴŘŜŘ objectives, from seasonal staff to contracted 
equipment/operators to multi-year, multi-function contracts that may be structured by the inputs such 
as tonnes of salt spread and outputs such as bare pavement regain time or reduced winter accidents. 
The Ontario Ministry of Transportation progressed through all these scales of outsourcing since 1995 
and has not yet identified a single contract model that applies in all areas. 

In the Greater Toronto and Hamilton Area (GTHA), Oakville, Burlington, Milton, Hamilton, Mississauga, 
Brampton, and York Region have all contracted a portion of their winter maintenance operations with 
varying contract structures/outsourcing models. It is common that the equipment is priced by the hour 
with a guaranteed minimum hours per month, operator included. Larger outsourcing operations may 
involve contracting out an entire maintenance yard or district where the contractor supplies, unloads, 
and loads all materials, along with conducting winter patrols as part of the contract. 

4.11.2. Benchmarks 

Benchmarks for outsourcing winter maintenance are not specified in MMS or any prevailing winter 
ƳŀƛƴǘŜƴŀƴŎŜ ƎǳƛŘŜƭƛƴŜǎ ōŜŎŀǳǎŜ ǘƘŜǊŜ ƛǎ ƴƻ ΨƻƴŜ ǎƛȊŜ Ŧƛǘǎ ŀƭƭΩ ǎƻƭǳǘƛƻƴ ǎƛƴŎŜ ƛǘǎ ǎŎŀƭŜ ŘŜǇŜƴŘǎ ƻƴ ŀƴ 
ŀƎŜƴŎȅΩǎ ƛƴǘŜƴŘŜŘ ƻōjectives from outsourcing work and any specific issues that they want to be 
addressed. For example, outsourcing has been used successfully to address a range of specific issues 
such as: 

¶ CǳƴŘƛƴƎ ǎƘƻǊǘŦŀƭƭ ǿƛǘƘƛƴ ƻƴŜ ŜƴǾŜƭƻǇŜ ǘƘŀǘ Ŏŀƴ ōŜ ŎƻƴǘǊƛōǳǘŜŘ ōȅ ŀƴƻǘƘŜǊ όŎŀǇƛǘŀƭ ǾǎΦ ƻǇŜǊŀǘƛƻƴǎύΤ 

¶ {ǇǊŜŀŘƛƴƎ ŦƛƴŀƴŎƛŀƭ Ǌƛǎƪ όŀǾŜǊŀƎƛƴƎ ǾŀǊƛŀōƭŜ ŜȄǇŜƴŘƛǘǳǊŜǎ ƻǳǘ ƻǾŜǊ ǎŜǾŜǊŀƭ ȅŜŀǊǎ ǳǎƛƴƎ ƭǳƳǇ ǎǳƳ 
ŀƴƴǳŀƭ ǇŀȅƳŜƴǘǎύΤ 

¶ {ƘŀǊƛƴƎ ǊƻŀŘ ƭƛŀōƛƭƛǘȅ ǊƛǎƪΤ 

¶ tǊƻƳƻǘƛƴƎ ƛƴƴƻǾŀǘƛƻƴΤ 

¶ CƛƭƭƛƴƎ ǎƘƻǊǘ ǘŜǊƳ ƻǊ ǎŜŀǎƻƴŀƭ ƴŜŜŘǎ όǘǊǳŎƪǎΣ ǇŜƻǇƭŜύΤ 

¶ {ŜǊǾƛŎƛƴƎ ƭƻŎŀǘƛƻƴǎ Řƛǎǘŀƴǘ ŦǊƻƳ ƳŀƛƴǘŜƴŀƴŎŜ ȅŀǊŘǎΤ ŀƴŘ 

¶ tǊƻǾƛŘƛƴƎ ǎǇŜŎƛŀƭƛȊŜŘ ǎŜǊǾƛŎŜǎΦ 

Two case studies are provided to illustrate the advantages and risks of different outsourcing models for 
winter maintenance. One is for the Virginia Department of Transportation (VDoT) and the other for the 
Ministry of Transportation of Ontario (MTO). 
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VDoT Case Study 

! ǊŜǇƻǊǘ ǘƛǘƭŜŘ Ψ5ŜǾŜƭƻǇƳŜƴǘ ƻŦ ŀ ¢ƻƻƭƪƛǘ ŦƻǊ /ƻǎǘ-Benefit Analysis of Specific Winter Maintenance 
tƻƭƛŎƛŜǎΣ 9ǉǳƛǇƳŜƴǘ ŀƴŘ hǇŜǊŀǘƛƻƴǎ tƘŀǎŜ нΩ37 by Clear Roads highlights three possible methods for the 
delivery of winter maintenance contracting used by the VDoT, as summarized in Table 19. 

 

 
37 http://clearroads.org/wp-content/uploads/dlm_uploads/11-01-Ben-Cost-Toolkit-II-Final-Report.pdf 
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Table 19: Virginia DOT Contracted Plows vs. State Owned Trucks 

Outsourcing 
Model 

Approach Advantages Disadvantages 

Full Asset 
Maintenance 

Contract 
Lump sum monthly fee 

¶ .ǳŘƎŜǘ Ŏƻǎǘǎ ŀǊŜ ŦƛȄŜŘ ǎƻ ŎƻƴǘǊŀŎǘƻǊ 
ŀōǎƻǊōǎ ŀƴȅ ŀŘŘƛǘƛƻƴŀƭ Ŏƻǎǘǎ ƛƴ ȅŜŀǊǎ ƻŦ 
ŜȄǘǊŜƳŜ ǿƛƴǘŜǊ ŜǾŜƴǘǎ ό!ƎŜƴŎȅύ 

¶ hǾŜǊǎƛƎƘǘ ƻŦ ƻǇŜǊŀǘƛƻƴǎ ƛǎ ǊŜŘǳŎŜŘ ǎƻ 
ǘƘŀǘ ǘƘŜ ŀƎŜƴŎȅ ŘƻŜǎ ƴƻǘ ƴŜŜŘ ǘƻ ǘǊŀŎƪ 
ƘƻǳǊǎ ƻŦ ƻǇŜǊŀǘƛƻƴǎ ŦƻǊ ŜǉǳƛǇƳŜƴǘ ŦƻǊ 
ǇŀȅƳŜƴǘ ό!ƎŜƴŎȅύ 

¶ tƻƻǊ ǇŜǊŦƻǊƳŀƴŎŜ Ŏŀƴ ōŜ ǇŜƴŀƭƛȊŜŘΣ 
ŜƴǎǳǊƛƴƎ ǘƘŀǘ ǎŜǊǾƛŎŜǎ ƴƻǘ ǇǊƻǾƛŘŜŘ ŀǊŜ 
ƴƻǘ ǇŀƛŘ ό!ƎŜƴŎȅύ 

¶ ¢ƘŜ ŎƻƴǘǊŀŎǘƻǊ ŀǎǎǳƳŜǎ ǘƘŜ ƳŀƧƻǊƛǘȅ ƻŦ 
ǘƘŜ Ǌƛǎƪ ό!ƎŜƴŎȅύ 

¶ !ƎŜƴŎȅ ƴƻ ƭƻƴƎŜǊ Ƙŀǎ ŀ ƭŀǊƎŜ ŎŀǇƛǘŀƭ 
ƛƴǾŜǎǘƳŜƴǘ ƛƴ ŜǉǳƛǇƳŜƴǘ ό!ƎŜƴŎȅύ 

¶ !ōƛƭƛǘȅ ǘƻ ƳŀƴŀƎŜ ƻǇŜǊŀǘƛƻƴǎ 
ό/ƻƴǘǊŀŎǘƻǊύ 

¶ !ōƛƭƛǘȅ ǘƻ ǳǘƛƭƛȊŜ ƴŜǿ ǘŜŎƘƴƻƭƻƎƛŜǎ ƻǊ 
ƳŜǘƘƻŘǎ ό/ƻƴǘǊŀŎǘƻǊύ 

¶ {ǘŀŦŦ ƛǎ ƴƻ ƭƻƴƎŜǊ ƛƴ ŘƛǊŜŎǘ ŎƻƴǘǊƻƭ ƻŦ ƻǇŜǊŀǘƛƻƴǎ 
ό!ƎŜƴŎȅύ 

¶ !ƎŜƴŎȅ Ƴŀȅ ōŜ ŎƻƳǇŜǘƛƴƎ ǿƛǘƘ ǘƘŜ ŎƻƴǘǊŀŎǘƻǊ ŦƻǊ ǎǘŀŦŦ 
ƻǊ ƳŀǘŜǊƛŀƭǎ ŦƻǊ ǿƘƛŎƘ ǘƘŜȅ ǿƻǳƭŘ ƴƻǊƳŀƭƭȅ ōŜ ǘƘŜ ǎƻƭŜ 
ǎƻǳǊŎŜ ƻŦ ǇǊƻŎǳǊŜƳŜƴǘ 

¶ hƴŎŜ ǎǘŀŦŦ ŀƴŘ ŜǉǳƛǇƳŜƴǘ ŀǊŜ ƭƻǎǘ ǘƻ ǎǳōŎƻƴǘǊŀŎǘƛƴƎ ƛǘ 
ƛǎ ŦǊŜǉǳŜƴǘƭȅ ŘƛŦŦƛŎǳƭǘΣ ƛŦ ƴƻǘ ƛƳǇƻǎǎƛōƭŜΣ ǘƻ ƛƴŎǊŜŀǎŜ ǘƻ 
ǇǊƛƻǊ ǎǘŀŦŦ ŀƴŘ ŜǉǳƛǇƳŜƴǘ ƭŜǾŜƭǎ ƛŦ ǘƘŜ ŎƻƴǘǊŀŎǘ ƛǎ ƴƻǘ 
ǊŜƴŜǿŜŘ ό!ƎŜƴŎȅύ 

¶ ¢ƘŜǊŜ ƛǎ ƴƻ ǊŜŘǳŎǘƛƻƴ ƛƴ Ŏƻǎǘ ŦƻǊ ƳƛƭŘ ǿƛƴǘŜǊǎ ό!ƎŜƴŎȅύ 

¶ bŜŜŘ ǘƻ ǘǊŀƛƴ ŀƴŘ ƪŜŜǇ ǎǘŀŦŦ ŀǾŀƛƭŀōƭŜ ŦƻǊ ŜǾŜƴǘǎ ǘƘŀǘ 
ŀǊŜ ƛƴŦǊŜǉǳŜƴǘ ό/ƻƴǘǊŀŎǘƻǊύ 

¶ !ǎǎǳƳǇǘƛƻƴ ƻŦ Ǌƛǎƪ ό/ƻƴǘǊŀŎǘƻǊύ 

¶ ¢ƘŜ Ǉƻǎǎƛōƛƭƛǘȅ ƻŦ ƘƛƎƘ ǇŜƴŀƭǘƛŜǎ ŦƻǊ ǇƻƻǊ ǇŜǊŦƻǊƳŀƴŎŜ 
ό/ƻƴǘǊŀŎǘƻǊύ 

¶ bƻ ŀŘŘƛǘƛƻƴŀƭ ǇŀȅƳŜƴǘ ŦƻǊ ǎŜǾŜǊŜ ǿƛƴǘŜǊǎ ό/ƻƴǘǊŀŎǘƻǊύ 

¶ IƛƎƘŜǊ Ŏƻǎǘ ŦƻǊ ǇǊƻŎǳǊŜƳŜƴǘ ƻŦ ƳŀǘŜǊƛŀƭǎ ǇǳǊŎƘŀǎŜŘ 
ŦǊƻƳ ŀƴ ŀƎŜƴŎȅ ό/ƻƴǘǊŀŎǘƻǊύ 

Line Item 
Contract 

Payment by the hour per piece 
of equipment operated 

¶ !ƎŜƴŎȅ ƛƴ ŎƻƳǇƭŜǘŜ ŎƻƴǘǊƻƭ ƻŦ Ƙƻǿ 
ǿƛƴǘŜǊ ŜǾŜƴǘǎ ŀǊŜ ƳŀƴŀƎŜŘ ό!ƎŜƴŎȅύ 

¶ !ƎŜƴŎȅ Ŏŀƴ ŀŘƧǳǎǘ ƻǇŜǊŀǘƛƻƴǎ ǘƻ 
ŀŎŎƻƳƳƻŘŀǘŜ ŎƘŀƴƎŜǎ ƛƴ ŎƻƴŘƛǘƛƻƴǎ 
ό!ƎŜƴŎȅύ 

¶ ±ŜǊȅ ƭƛǘǘƭŜ Ǌƛǎƪ ό/ƻƴǘǊŀŎǘƻǊύ 

¶ /ŀǇƛǘŀƭ ŜȄǇŜƴǎŜǎ Ŏŀƴ ōŜ ŎƻǾŜǊŜŘ ōȅ 
ƳƻōƛƭƛȊŀǘƛƻƴ ŦŜŜǎ ό/ƻƴǘǊŀŎǘƻǊύ 

¶ ¦ǎŜ ƻŦ ŀƎŜƴŎȅ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜΣ ƛƴŎƭǳŘƛƴƎ 
ŜǉǳƛǇƳŜƴǘ ȅŀǊŘǎ ŀƴŘ ǎŀƭǘ ǎǘƻǊŀƎŜ 
ό/ƻƴǘǊŀŎǘƻǊύ 

¶ !ƎŜƴŎȅ Ǌǳƴǎ ǘƘŜ Ǌƛǎƪ ƻŦ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ƻǾŜǊǊǳƴƴƛƴƎ 
ǿƛƴǘŜǊ ōǳŘƎŜǘ ŘǳǊƛƴƎ ǎŜǾŜǊŜ ǿƛƴǘŜǊǎ ό!ƎŜƴŎȅύ 

¶ !ƭƭ Ǌƛǎƪ ƛǎ ŀǎǎǳƳŜŘ ōȅ ǘƘŜ ŀƎŜƴŎȅ ό!ƎŜƴŎȅύ 

¶ !ƎŜƴŎȅ Ŏŀƴ ōŜ ǎǳōƧŜŎǘŜŘ ǘƻ ǇǊŜǎǎǳǊŜ ŦǊƻƳ ŎƻƴǎǘƛǘǳŜƴǘǎ 
ǘƻ ǇŜǊŦƻǊƳ ŀǘ ŀ ƘƛƎƘŜǊ ƭŜǾŜƭ ǘƘŀƴ ǎƴƻǿ Ǉƭŀƴ ŘƛŎǘŀǘŜǎ 
ό!ƎŜƴŎȅύ 

¶ !ƎŜƴŎȅ ǊƻǳǘƛƴŜƭȅ Ƙŀǎ ǘƻ ƎǳŀǊŀƴǘŜŜ ƳƛƴƛƳǳƳ ǇŀȅƳŜƴǘǎ 
ƻƴŎŜ ŎƻƴǘǊŀŎǘƻǊ ƛǎ ƴƻǘƛŦƛŜŘ ǘƻ ǊŜǎǇƻƴŘΣ ŀǎ ǿŜƭƭ ŀǎ Ǉŀȅ 
ŀƴ ŀƴƴǳŀƭ ƳƻōƛƭƛȊŀǘƛƻƴ ŦƻǊ ŜŀŎƘ ǇƛŜŎŜ ƻŦ ŜǉǳƛǇƳŜƴǘ 
ό!ƎŜƴŎȅύ 
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Outsourcing 
Model 

Approach Advantages Disadvantages 

¶ ¢ǊŀŎƪƛƴƎ ƘƻǳǊƭȅ ŜǉǳƛǇƳŜƴǘ ǳǎŀƎŜ ǘŀƪŜǎ ǎƛƎƴƛŦƛŎŀƴǘ 
ǊŜǎƻǳǊŎŜǎ ŀƴŘ ǎǘŀŦŦ ǘƻ ƳŀƴŀƎŜ ǘƻ ǾŜǊƛŦȅ ƛƴǾƻƛŎŜǎ ŦƻǊ 
ǇŀȅƳŜƴǘ ό!ƎŜƴŎȅύ 

¶ bŜŜŘ ǘƻ ǘǊŀƛƴ ŀƴŘ ƪŜŜǇ ǎǘŀŦŦ ŀǾŀƛƭŀōƭŜ ŦƻǊ ŜǾŜƴǘǎ ǘƘŀǘ 
ŀǊŜ ƛƴŦǊŜǉǳŜƴǘ ό/ƻƴǘǊŀŎǘƻǊύ 

¶ bŜŜŘ ǘƻ ƪŜŜǇ ƭŀǊƎŜ ŎƻƳǇƭŜƳŜƴǘǎ ƻŦ ŜǉǳƛǇƳŜƴǘ ƛƴ 
ƎƻƻŘ ǿƻǊƪƛƴƎ ƻǊŘŜǊ ŦƻǊ ŀ ǿƻǊǎǘπŎŀǎŜ ǎŎŜƴŀǊƛƻ ǿƛƴǘŜǊ 
ŜǾŜƴǘ ό/ƻƴǘǊŀŎǘƻǊύ 

¶ CŜǿ ƻǇǇƻǊǘǳƴƛǘƛŜǎ ǘƻ ƳŀƪŜ ŀ ǇǊƻŦƛǘ ŘǳǊƛƴƎ ƳƛƭŘ ǿƛƴǘŜǊǎ 
ό/ƻƴǘǊŀŎǘƻǊύ 

Hybrid Contract 

Fixed payment up to a certain 
snow depth and 

reimbursement per Inch 
beyond that point 

¶ .ǳŘƎŜǘ Ŏƻǎǘǎ ŀǊŜ ŦƛȄŜŘ ŦƻǊ ǘƘŜ ƳŀƧƻǊƛǘȅ 
ƻŦ ǿƛƴǘŜǊ ŜǾŜƴǘǎ ό!ƎŜƴŎȅύ 

¶ hǾŜǊǎƛƎƘǘ ƻŦ ƻǇŜǊŀǘƛƻƴǎ ƛǎ ǊŜŘǳŎŜŘ ŦƻǊ 
ǘƘŜ ƳŀƧƻǊƛǘȅ ƻŦ ŜǾŜƴǘǎ ό!ƎŜƴŎȅύ 

¶ tƻƻǊ ǇŜǊŦƻǊƳŀƴŎŜ Ŏŀƴ ōŜ ǇŜƴŀƭƛȊŜŘΣ 
ŜƴǎǳǊƛƴƎ ǘƘŀǘ ǎŜǊǾƛŎŜŘ ƴƻǘ ǇǊƻǾƛŘŜŘ ŀǊŜ 
ƴƻǘ ǇŀƛǊ ŦƻǊ ό!ƎŜƴŎȅύ 

¶ ¢ƘŜ ŎƻƴǘǊŀŎǘƻǊ ŀǎǎǳƳŜǎ ǘƘŜ ƳŀƧƻǊƛǘȅ ƻŦ 
ǘƘŜ Ǌƛǎƪ ŦƻǊ ǘƘŜ ƳŀƧƻǊƛǘȅ ƻŦ ǿƛƴǘŜǊ 
ŜǾŜƴǘǎ ό!ƎŜƴŎȅύ 

¶ 5ŜŎǊŜŀǎŜŘ Ǌƛǎƪ ό/ƻƴǘǊŀŎǘƻǊύ 

¶ [Ŝǎǎ ƻǇǇƻǊǘǳƴƛǘȅ ŦƻǊ ǇŜƴŀƭǘƛŜǎ 
ό/ƻƴǘǊŀŎǘƻǊύ 

¶ {ǘŀŦŦ ƛǎ ƴƻ ƭƻƴƎŜǊ ƛƴ ŘƛǊŜŎǘ ŎƻƴǘǊƻƭ ƻŦ Ƴƻǎǘ ǿƛƴǘŜǊ 
ƻǇŜǊŀǘƛƻƴǎ ό!ƎŜƴŎȅύ 

¶ aŀȅ ōŜ ŘƛŦŦƛŎǳƭǘ ǘƻ ǊŜŘƛǊŜŎǘ ǎǘŀŦŦ ƻǊ ǎǳōŎƻƴǘǊŀŎǘƻǊǎ 
ǿƘŜƴ ǘƘŜǊŜ ƛǎ ŀ ƳŀƧƻǊ ŜǾŜƴǘ ό!ƎŜƴŎȅύ 

¶ {ǳōŎƻƴǘǊŀŎǘƻǊǎ ǿƘƻ Řƻ ƴƻǘ ǊƻǳǘƛƴŜƭȅ ǿƻǊƪ ƻƴ ǊƻǳǘŜǎ 
Ƴŀȅ ƴƻǘ ōŜ ŦŀƳƛƭƛŀǊ ǿƛǘƘ ǘƘŜ ǿƛƴǘŜǊ ƻǇŜǊŀǘƛƻƴǎ Ǉƭŀƴ ƻǊ 
ƘŀǾŜ ƪƴƻǿƭŜŘƎŜ ƻŦ ǘƘŜ ŀǊŜŀ ŀƴŘ ǎǇŜŎƛŦƛŎ ƛǎǎǳŜǎ ǎǳŎƘ ŀǎ 
ŎƻƭŘ ǎǇƻǘǎ ƻǊ ōǊƛŘƎŜ Ƨƻƛƴǘǎ ό!ƎŜƴŎȅύ 

¶ /ƻƻǊŘƛƴŀǘƛƻƴ ŀƴŘ ŎƻƳƳǳƴƛŎŀǘƛƻƴ Ƴŀȅ ōŜ ƳƻǊŜ 
ŘƛŦŦƛŎǳƭǘΣ ŜǎǇŜŎƛŀƭƭȅ ƛŦ ǘƘŜǊŜ ŀǊŜ ǎŜǾŜǊŀƭ ŎƻƴǘǊŀŎǘƻǊǎ ǿƘƻ 
Ƴŀȅ ǳǘƛƭƛȊŜ ŘƛŦŦŜǊŜƴǘ ǘŜŎƘƴƻƭƻƎƛŜǎ ό!ƎŜƴŎȅύ 

¶ /ƻǎǘǎ ŦƻǊ ƳŀƧƻǊ ŜǾŜƴǘǎ Ŏŀƴ ƘŀǾŜ ǎŜǾŜǊŜ ƛƳǇŀŎǘǎ ƻƴ 
ōǳŘƎŜǘǎ ό!ƎŜƴŎȅύ 

¶ hǇǇƻǊǘǳƴƛǘȅ ŦƻǊ ǇƻƻǊ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ŀƴŘ ŎƻƻǊŘƛƴŀǘƛƻƴ 
ό/ƻƴǘǊŀŎǘƻǊύ 

¶ [ŀŎƪ ƻŦ ŀōƛƭƛǘȅ ǘƻ ŎƻƴǘǊƻƭ ŀŘŘƛǘƛƻƴŀƭ ǎǳōŎƻƴǘǊŀŎǘƻǊǎ 
ό/ƻƴǘǊŀŎǘƻǊ 

¶ wƛǎƪ ƻŦ ǎŀŦŜǘȅ ƛǎǎǳŜǎ ǿƛǘƘ ŀŘŘƛǘƛƻƴŀƭ ǎǳōŎƻƴǘǊŀŎǘƻǊǎ 
ό/ƻƴǘǊŀŎǘƻǊύ 

As indicated in Table 19, there are number of benefits that an agency can achieve through any of these models. However, these must be 
carefully considered with regards to the potential disadvantages that an agency may encounter as well.
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MTO Case Study 

Before 2009, the MTO mainly outsourced winter highway maintenance using a combination of Managed 
Outsourcing (MO) and Area Maintenance Contract (AMC) contract models. MO contracts were for 
specific services such as plowing, salting, and sanding. Ministry staff were responsible for conducting the 
necessary patrolling of highways to determine how much equipment and material was needed to keep 
highways clear and safe. Ministry staff then directed the contractors in delivering the services needed, 
following the best practices and operational procedures developed by the Ministry. Contractors were 
paid on a unit-Ŏƻǎǘ ōŀǎƛǎ ŦƻǊ ǘƘŜ ǿƻǊƪ ǘƘŜȅ ŎƻƳǇƭŜǘŜŘΦ {ƻƳŜ ƻŦ ǘƘŜ aƛƴƛǎǘǊȅΩǎ ōŜǎǘ ǇǊŀŎǘƛŎŜǎ ŀƴŘ 
procedures include: 

¶ tŀǘǊƻƭƭƛƴƎ ƘƛƎƘǿŀȅǎ ŀǘ ƭŜŀǎǘ ƻƴŎŜ ŀ ŘŀȅΤ 

¶ /ƭƻǎŜƭȅ ƳƻƴƛǘƻǊƛƴƎ ǿŜŀǘƘŜǊ ǊŜǇƻǊǘǎ ǘƻ ǇǊŜŘƛŎǘ ƘŀǊǎƘ ǿƛƴǘŜǊ ǿŜŀǘƘŜǊ ƛƴ ŀŘǾŀƴŎŜΤ 

¶ YŜŜǇƛƴƎ ŎƛǊŎǳƛǘ ƭŜƴƎǘƘǎ ŀƴŘ ŜǉǳƛǇƳŜƴǘ ǎǇŜŜŘǎ ŀǘ ǇǊŜǎŎǊƛōŜŘ ƭŜǾŜƭǎΣ ŀƴŘ ǳǎƛƴƎ ǘƘƛǎ ƛƴŦƻǊƳŀǘƛƻƴ ǘƻ 
ŎŀƭŎǳƭŀǘŜ ǘƘŜ ƳƛƴƛƳǳƳ ŀƳƻǳƴǘ ƻŦ ŜǉǳƛǇƳŜƴǘ ƴŜŜŘŜŘ ǘƻ ŜŦŦŜŎǘƛǾŜƭȅ ǎŜǊǾƛŎŜ ǘƘŜ ŀǊŜŀΩǎ ƘƛƎƘǿŀȅǎΤ 

¶ CƻƭƭƻǿƛƴƎ ǇǊŜǎŎǊƛōŜŘ ǇǊƻŎŜŘǳǊŜǎ ǘƻ ǇǊƛƻǊƛǘƛȊŜ ǇƭƻǿƛƴƎ ƻǇŜǊŀǘƛƻƴǎ ŦƻǊ ŘƛŦŦŜǊŜƴǘ ƘƛƎƘǿŀȅ ǎŜƎƳŜƴǘǎ 
ǎǳŎƘ ŀǎ Ƴŀƛƴ ƭŀƴŜǎΣ ƭŜŦǘπǘǳǊƴ ƭŀƴŜǎΣ ǎƘƻǳƭŘŜǊǎΣ ŀƴŘ ǊŀƳǇǎΤ ŀƴŘ 

¶ CƻƭƭƻǿƛƴƎ ǇǊŜǎŎǊƛōŜŘ ǇǊƻŎŜŘǳǊŜǎ ŦƻǊ ŀǇǇƭȅƛƴƎ ǘǊŜŀǘƳŜƴǘ ƳŀǘŜǊƛŀƭ ǎǳŎƘ ŀǎ ŀƴǘƛπƛŎƛƴƎ ƭƛǉǳƛŘǎΣ ǎŀƴŘΣ 
ŀƴŘ ǎŀƭǘΦ 

CƻǊ !a/ǎΣ ŀ ƭŀǊƎŜ ǇƻǊǘƛƻƴ ƻŦ ǘƘŜ a¢hΩǎ ǇǊƻǾƛƴŎƛŀƭ ƘƛƎƘǿŀȅ ƴŜǘǿƻǊƪ ǿŀǎ ŘƛǾƛŘŜŘ ƛƴǘƻ мс ŀǊŜŀǎΣ ǿƘŜǊŜ ǘƘŜ 
contractor that won the contract for each area was responsible for planning and managing the work 
specifiŜŘ ƛƴ ǘƘŜ !a/Φ !ƭǘƘƻǳƎƘ aƛƴƛǎǘǊȅ ǎǘŀŦŦ ƴƻ ƭƻƴƎŜǊ ǇŀǘǊƻƭƭŜŘ ǘƘŜ ƘƛƎƘǿŀȅǎ ǘƻ ŘƛǊŜŎǘ ŎƻƴǘǊŀŎǘƻǊǎΩ 
ǿƻǊƪΣ ǘƘŜ !a/ǎ ǎǘƛƭƭ ǊŜǉǳƛǊŜŘ ŎƻƴǘǊŀŎǘƻǊǎ ǘƻ Ŧƻƭƭƻǿ ǘƘŜ aƛƴƛǎǘǊȅΩǎ ōŜǎǘ ǇǊŀŎǘƛŎŜǎ ŀƴŘ ǇǊƻŎŜŘǳǊŜǎΣ ŀǎ 
listed previously. 

However, the MTO has shifted to 'performance-based' contracts since 2009, where contractors bid to 
plow the Ministry's winter highways and give the contractors full autonomy in determining how they 
would meet the Ministry's winter highway maintenance outcome targets (standards) to clear the 
highways of snow and ice within prescribed time frames. In Ontario, 100% of MTO's winter maintenance 
was outsourced as of the 2013/2014 winter season. 

¢ƘŜ ǊŜŀǎƻƴǎ ŦƻǊ ǘƘŜ a¢hΩǎ ǘǊŀƴǎƛǘƛƻƴ ǘƻ ΨǇŜǊŦƻǊƳŀƴŎŜ-ōŀǎŜŘΩ ŎƻƴǘǊŀŎǘǎ ŀǊŜ ǎǳƳƳŀǊƛȊŜŘ ŀǎ ŦƻƭƭƻǿǎΥ 

¶ ¢ƘŜ Ŏƻǎǘǎ ŦƻǊ ǘƘŜ ŀǿŀǊŘŜǊ ƻŦ ǘƘŜ ŎƻƴǘǊŀŎǘ ǎƘƻǳƭŘ ŘŜŎǊŜŀǎŜ όƛƴŎƭǳŘƛƴƎΣ ǳƴŘŜǊ ƭƻƴƎπǘŜǊƳ ŎƻƴǘǊŀŎǘǎΣ 
ŦŜǿŜǊ ǊŜǎƻǳǊŎŜǎ ƴŜŜŘŜŘ ŦƻǊ ŎƻƴǘǊŀŎǘ ŀŘƳƛƴƛǎǘǊŀǘƛƻƴύΤ 

¶ ²ƛǘƘ ƭƻƴƎπǘŜǊƳ ŎƻƴǘǊŀŎǘǎ ŀƭƭƻǿƛƴƎ ǘƘŜ ŎƻƴǘǊŀŎǘƻǊ ƳƻǊŜ ǘƛƳŜ ǘƻ Ǉŀȅ ƻŦŦ ǘƘŜ Ŏƻǎǘǎ ƻŦ ŜǉǳƛǇƳŜƴǘΣ ǘƘŜ 
ŎƻƴǘǊŀŎǘƻǊ Ƙŀǎ ǘƘŜ ƛƴŎŜƴǘƛǾŜ ǘƻ ƛƴǾŜǎǘ ƛƴ ǘƘŜ ōŜǎǘπǾŀƭǳŜ ŜǉǳƛǇƳŜƴǘ ŀƴŘ ƳŜǘƘƻŘǎΣ ǿƘƛŎƘ Ƴŀȅ 
ƛƳǇǊƻǾŜ ŜŦŦƛŎƛŜƴŎȅ ŀƴŘ ŦǳǊǘƘŜǊ ƭƻǿŜǊ ŎƻǎǘǎΤ ŀƴŘ 

¶ DƛǾƛƴƎ ǘƘŜ ŎƻƴǘǊŀŎǘƻǊ ŜȄǘŜƴǎƛǾŜ ŦǊŜŜŘƻƳ ǘƻ ƳŀƴŀƎŜ ǘƘŜ ǿƻǊƪ Ƴŀȅ ŜƴŎƻǳǊŀƎŜ ǘƘŜ ŎƻƴǘǊŀŎǘƻǊ ǘƻ ŦƛƴŘ 
ƛƴƴƻǾŀǘƛƻƴ ŀƴŘ ǘǊȅ ƻǳǘ ŜȄǇŜǊƛƳŜƴǘŀƭ ǿƛƴǘŜǊ ƳŀǘŜǊƛŀƭǎΣ ǿƘƛŎƘ Ƴŀȅ ƛƳǇǊƻǾŜ ǉǳŀƭƛǘȅ ƻŦ ǎŜǊǾƛŎŜΦ 

¢ƘŜ a¢hΩǎ !ǳŘƛǘƻǊ DŜƴŜǊŀƭ ǊŜǇƻǊǘ ƻƴ ²ƛƴǘŜǊ IƛƎƘǿŀȅ aŀƛƴǘŜƴŀƴŎŜ38 from 2015 provides some key 
ƻōǎŜǊǾŀǘƛƻƴǎ ŦǊƻƳ ǘƘŜ aƛƴƛǎǘǊȅΩǎ ŜȄǇŜǊƛŜƴŎŜ ǳǎƛƴƎ ΨǇŜǊŦƻǊƳŀƴŎŜ-ōŀǎŜŘΩ ŎƻƴǘǊŀŎǘǎ ōŜǘǿŜŜƴ нллф ŀnd 
2014, as summarized in Table 20. 

 
38 https://www.auditor.on.ca/en/content/specialreports/specialreports/winterhighway_en.pdf 
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Table 20Υ YŜȅ hōǎŜǊǾŀǘƛƻƴǎ ƻƴ ǘƘŜ a¢hΩǎ 9ȄǇŜǊƛŜƴŎŜ ¦ǎƛƴƎ tŜǊŦƻǊƳŀƴŎŜ-Based Contracts 

Report Topic Key Observations 

Deterioration of Service 
under Performance-Based 
Contracts 

¶ ²ƛƴǘŜǊ ƘƛƎƘǿŀȅ ƳŀƛƴǘŜƴŀƴŎŜ ǎŜǊǾƛŎŜ ƭŜǾŜƭǎ ŘŜŎƭƛƴŜŘ ǿƛǘƘ ǘƘŜ ƛƴǘǊƻŘǳŎǘƛƻƴ ƻŦ ǘƘŜ ǇŜǊŦƻǊƳŀƴŎŜπōŀǎŜŘ 
ŎƻƴǘǊŀŎǘƻǊǎ ƻǾŜǊ ǘƘŜ ƭŀǎǘ ŦƛǾŜ ȅŜŀǊǎΣ ōǳǘ ǇŜǊŦƻǊƳŀƴŎŜπōŀǎŜŘ ŎƻƴǘǊŀŎǘǎ ǊŜǎǳƭǘŜŘ ƛƴ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ƭƻǿŜǊ ǿƛƴǘŜǊ 
ƘƛƎƘǿŀȅ ƳŀƛƴǘŜƴŀƴŎŜ Ŏƻǎǘǎ ŦƻǊ ǘƘŜ aƛƴƛǎǘǊȅΣ ŜƴŀōƭƛƴƎ ƛǘ ǘƻ ŎƻƴǘǊƻƭ ǘƘŜ ǳǇǿŀǊŘ ǘǊŜƴŘ ƛƴ Ŏƻǎǘǎ ǘƘŀǘ ǿƻǳƭŘ ƭƛƪŜƭȅ 
ƘŀǾŜ ōŜŜƴ ƛƴŎǳǊǊŜŘ ǳƴŘŜǊ ǘƘŜ ǇǊŜǾƛƻǳǎ ŎƻƴǘǊŀŎǘ ƳƻŘŜƭ 

¶ /ƻƴǘǊŀŎǘƻǊǎ ǳǎŜŘ ƭŜǎǎ ŜǉǳƛǇƳŜƴǘΣ ǿƘƛŎƘ ǊŜǎǳƭǘŜŘ ƛƴ ǊŜŘǳŎǘƛƻƴ ƻŦ ǎŜǊǾƛŎŜ 

¶ /ƻƴǘǊŀŎǘƻǊǎ ǳǎŜŘ ƭŜǎǎ ǘǊŜŀǘƳŜƴǘ ƳŀǘŜǊƛŀƭ ǘƻ ǎŜǊǾƛŎŜ ƘƛƎƘǿŀȅǎ 

¶ /ƻƴǘǊŀŎǘƻǊǎ ǇŀǘǊƻƭƭŜŘ ƭŜǎǎ ƻŦǘŜƴΣ ǊŜǎǳƭǘƛƴƎ ƛƴ ǎŜǊǾƛŎŜ ŦŀƛƭǳǊŜǎ 

¶ /ƻƴǘǊŀŎǘƻǊǎ ǿŜǊŜ ǳƴŀōƭŜ ǘƻ ƳŜŜǘ ŎƻƴǘǊŀŎǘ ǊŜǉǳƛǊŜƳŜƴǘǎ όŀōƻǳǘ рл҈ ƻŦ ǘƘŜǎŜ ƛƴŎƛŘŜƴǘǎ ǿŜǊŜ ŀƴ ƛƴŀōƛƭƛǘȅ ǘƻ 
ŎƻƳǇƭŜǘŜ ŎƛǊŎǳƛǘǎ ƻƴ ǘƛƳŜύ 

Process to Procure 
Performance-Based 
Contracts 

¶ tǊƻŎǳǊŜƳŜƴǘ ǇǊƻŎŜǎǎ ŘƛŘ ƴƻǘ ŀŘŜǉǳŀǘŜƭȅ ŦŀŎǘƻǊ ƛƴ ŎƻƴǘǊŀŎǘƻǊǎΩ ŀōƛƭƛǘȅ ǘƻ ŘŜƭƛǾŜǊ ǊŜǉǳƛǊŜŘ ǎŜǊǾƛŎŜǎ 

¶ tǊƻŎǳǊƛƴƎ ǘƘŜ ƭƻǿŜǎǘπōƛŘŘƛƴƎ ŎƻƴǘǊŀŎǘƻǊ Ŏŀƴ Ŏƻǎǘ ƳƻǊŜ ƛƴ ǘƘŜ ƭƻƴƎ Ǌǳƴ 

Ministry Oversight of 
Contractors 

¶ !ǳŘƛǘǎ ƴƻǘ ǊƛǎƪπōŀǎŜŘ ƻǊ ǘƘŜ Ƴƻǎǘ ŜŦŦŜŎǘƛǾŜ 

¶ !ǳŘƛǘ ǘŀǊƎŜǘǎ ƴƻǘ ōŜƛƴƎ ƳŜǘ 

¶ hǾŜǊπǊŜƭƛŀƴŎŜ ƻƴ ŎƻƴǘǊŀŎǘƻǊǎΩ ǎŜƭŦπǊŜǇƻǊǘƛƴƎ ƻŦ ǘƘŜƛǊ ǇŜǊŦƻǊƳŀƴŎŜ 

¶ aƻƴƛǘƻǊƛƴƎ ǘƻƻƭǎ ƭŀŎƪƛƴƎ 

¶ ²ŀƛǾƛƴƎ ƻŦ ŦƛƴŜǎ ƛƴŎƻƴǎƛǎǘŜƴǘ 

¶ LƴŦƻǊƳŀǘƛƻƴ ŦƻǊ ŘŜŎƛǎƛƻƴπƳŀƪƛƴƎ ƭŀŎƪƛƴƎ 

¶ tƻǘŜƴǘƛŀƭ ƛƴŎǊŜŀǎŜŘ ƭŜƎŀƭ Ŏƻǎǘǎ ƴƻǘ ŎƻƴǎƛŘŜǊŜŘ 
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As indicated in Table 20Σ ǘƘŜ a¢h ƴƻǘŜŘ ǘƘŀǘ ǘƘŜ ǳǎŀƎŜ ƻŦ ΨǇŜǊŦƻǊƳŀƴŎŜ-ōŀǎŜŘΩ ŎƻƴǘǊŀŎǘǎ Ƙŀǎ ƭŜŘ ǘƻ ŀ 
decrease in winter highway maintenance service levels across the province, contractors took longer to 
achieve bare pavement, and highway maintenance during storms declined. However, while 
ΨǇŜǊŦƻǊƳŀƴŎŜ-ōŀǎŜŘΩ ŎƻƴǘǊŀŎǘǎ ƘŀǾŜ ŎŀǳǎŜŘ ǿƛƴǘŜǊ ƘƛƎƘǿŀȅ ƳŀƛƴǘŜƴŀƴŎŜ ǎŜǊǾƛŎŜ ƭŜǾŜƭǎ ǘƻ ŘŜŎƭƛƴŜΣ 
ΨǇŜǊŦƻǊƳŀƴŎŜ-ōŀǎŜŘΩ ŎƻƴǘǊŀŎǘǎ ǊŜǎǳƭǘŜŘ ƛƴ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ƭƻǿŜǊ ǿƛƴǘŜǊ ƳŀƛƴǘŜƴŀƴŎŜ Ŏƻǎǘǎ Ŧor the Ministry, 
which allowed them to control the upward trend in costs that would likely have been incurred under the 
previous contract model (combination of MO contracts and AMCs). However, in recent years, the MTO 
has added additional services to existing contracts at extra cost to improve the level of service. 

4.11.3. Current Status 

A low level of outsourcing is currently being undertaken in Perth County: four agencies contract some 
roadway routes, two agencies contract sidewalk operations, one agency contracts parking lot 
maintenance, and three agencies have agreements with neighbouring municipalities to maintain 
boundary roads. 

tŜǊǘƘ /ƻǳƴǘȅΩǎ ŜȄǇŜǊƛŜƴŎŜ ǿƛǘƘ ƻǳǘǎƻǳǊŎƛƴƎ ǘǿƻ ƻŦ ǘƘŜƛǊ ǊƻŀŘǿŀȅ ǊƻǳǘŜǎ ǘƻ ŀ ǇǊƛǾŀǘŜ ŎƻƴǘǊŀŎǘƻǊ ƛǎ 
ǇƻǎƛǘƛǾŜ ƻǾŜǊŀƭƭΦ ¢ƘŜ /ƻǳƴǘȅΩǎ ŜȄƛǎting contract with their contractor guarantees a minimum flat rate per 
day per truck during the winter season. When winter maintenance is required, the contractor is then 
paid per hour that the truck is running along with per hour that the operator works. The frequency of 
service for the contracted routes is the same as the in-house routes, where the County will conduct the 
ǿƛƴǘŜǊ ǇŀǘǊƻƭ ŀƴŘ Ŏŀƭƭ ǘƘŜ ŎƻƴǘǊŀŎǘƻǊ ƛƴ ŀǎ ƴŜŜŘŜŘΦ ¢ƘŜ /ƻǳƴǘȅΩǎ Ƴŀƛƴ ǊŜŀǎƻƴ ŦƻǊ ƻǳǘǎƻǳǊŎƛƴƎ ƛǎ ǘƻ 
minimize the number of snowplows in their fleet because they are not utilized as much in the summer 
ŀǎ ǘƘŜȅ ǳǎŜŘ ǘƻΦ ¢ƘŜ /ƻǳƴǘȅΩǎ ŜȄǇŜǊƛŜƴŎŜ ǿƛǘƘ ǘƘŜƛǊ ǎƴƻǿǇƭƻǿǎ ƛǎ ǘƘŀǘ ǘƘŜȅ ǘŜƴŘ ǘƻ Ǌǳƴ ƛƴǘƻ ƳƻǊŜ ƛǎǎǳŜǎ 
when they are left unused and lying around, leading to increased maintenance/operational costs. 

The relative unavailability of contractors in Perth County area has resulted in little or no competition for 
contracts, and cases where no bids were attracted.   

The current status of outsourced winter maintenance for the Perth agencies is summarized in Table 21. 
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Table 21: Current Status of Outsourced Winter Maintenance of Perth Agencies 

Winter 
Maintenance 
Service Area 

Perth County 
Town of 

St 
Marys 

Perth 
East 

Perth South West Perth North Perth 

Roadways 
Two contracted routes 

(Routes #2 and #3) 
N/A N/A 

One contracted route in 
Sebringville due to narrow 

streets 
N/A 

Three contracted 
routes (Beats A, C, 

and K) 

Sidewalks N/A N/A N/A 
Sidewalks in Sebringville 
contracted to Perth East 

N/A 

Sidewalks in Atwood 
and Monkton are 

maintained by 
contractor 

Parking Lots N/A N/A N/A N/A N/A 

Parking lots in 
Atwood and 
Monkton are 
maintained by 

contractor 

Boundary Roads 
Maintained by 
Other Agencies 

Some roads maintained 
by Oxford County, 

Waterloo, Huron County, 
and Wellington County 

None None 

Some roads maintained by 
the Township of Lucan-
Biddulph, Perth East, St 

Marys, Stratford, and West 
Perth 

Some roads maintained by 
Perth East, Perth South, 

Huron East, and South Huron 

 

OMIS maintains Highways #8 
and #23 within limits of the 
former town of Mitchell on 
its Class 2 Connecting Link 

Road 

None 
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4.11.4. Conclusions and Recommendations 

Alternative service delivery is commonly used in winter maintenance operations over a variety of scales. 
Case studies illustrate the importance to have a clearly defined reason for outsourcing and to structure 
contracts or agreements to achieve the desired objectives. 

Outsourcing in Perth County consists in the sharing of roadway or sidewalk routes among bordering 
agencies using specific agreements, and in contracting equipment and operators for several road and 
sidewalk routes along with some parking lot winter maintenance. This study did not investigate the 
detailed objectives nor outcomes of the service delivery agreements.  

Considering the difficult experience of much larger organizations in managing contracts to obtain 
required service levels along with cost savings, expanded outsourcing is not recommended unless 
specific needs are identified that cannot be met with in-house services or by hiring seasonal staff to 
operate agency-owned equipment.  

Priority 1 Action is to explore options for alternative in-house service delivery, such as harmonizing 
levels of service and operating practices, and partially or fully integrating operations. Additionally, 
develop and implement a pilot project for service integration for a service that is difficult to resource, 
(i.e. parking lots or sidewalks). 

4.12. Public Communications 

Public access to government information has been revolutionized in this century. Access to legislation, 
policies, information about services and direct connection to employees has become the norm. This 
allows the public to conduct business and life activities in a more efficient way than before. This trend 
can be seen in winter operations where both tombstone information about policies and standards, and 
active information about current conditions affecting travel, are available on-line. 

For this study, a web survey of provincial, county and municipal agencies was conducted to identify the 
types of information posted about winter operations. MTO has the most extensive information, 
managed by the Traveller Information Office and focussed on an externally hosted 511 system. Grey 
County operates a system similar to 511. Benchmark information content was identified from MTO and 
Grey County sites (Table 22). 

The benchmarks include tombstone information that provides the public with an understanding of the 
levels of service to be expected on different classes or types of roads, the locations of those roads, the 
exceptions to service level such as Significant Weather Event defined by MMS, contact information to 
report unusual conditions, active display of the current conditions and operations, and special 
information for commercial vehicles.  

Approximately 45 Ontario municipalities including Perth County and St Marys subscribe to 
Municipal511, a commercial service for municipalities that is similar to Ontario511. It is used primarily 
for external posting of planned road hazards such as construction or other road closures or detours but 
can be used to post active information. Most municipal users have elected not to post winter road 
ŎƻƴŘƛǘƛƻƴǎ ǎǳŎƘ ŀǎ ŎǳǊǊŜƴǘ ŀƴŘ ŦƻǊŜŎŀǎǘ ǊƻŀŘ ŎƻƴŘƛǘƛƻƴǎ ƻƴ a¢hΩǎ рмм ŘǳŜ ǘƻ ǘƘŜ ŘƛŦŦƛŎǳƭty in 
maintaining timely updates, but some users post available webcam or Twitter feeds that display current 
winter conditions.39 

 
39 D. Allpport, Transnomis Solutions Inc. 



 The County of Perth 
Winter Maintenance Modernization 

 Modernization and Network Integration Options | November 19, 2020 

 

 81 

Table 22: Winter Maintenance Information on Public Websites 

Benchmark MTO4041 
Grey42 
County 

Perth43 
County 

Perth 
East44 

West45 
Perth 

Perth 
South46 

North 
Perth47 

St48 
Marys 

Policies and 
standards 

Y Y Y Y Y N Y Y 

Contact 
information for 
inquiries 

Y Y Y Y Y Y Y Y 

Current road 
conditions 
(Municipal511)  

Y Y 
Y, 

Twitter 
N N Y N Y 

Forecast road 
conditions  

(Ontario511)  

Y N 
Y, HWY 7 

only 
N N Y N Y 

Explains Road 
Condition  

Y Y Y N N Y N Y 

Weather cameras Y Y N N N Y N Y 

Road closures Y Y Y N N Y N Y 

Current operations 
(track my plow) 

Y N N N N N N Y 

Seasonal load 
restrictions for 
trucks 

Y Y Y Y Y Y N Y 

Total 9 7 7 4 3 7 2 9 

Web sites for Perth County agencies were accessed and information rated against the benchmark 
agencies. Figure 42, Figure 43, Figure 44, and Figure 45 provide example screen shots from the public 
websites. 

 
40 http://www.mto.gov.on.ca/english/ontario-511/winter-highway-maintenance.shtml 
41 https://511on.ca 
42 https://www.grey.ca/roads/road-conditions-closures 
43 https://www.perthcounty.ca/en/living-here/road-conditions.aspx 
44 https://www.pertheast.ca/en/municipal-services/wintermaintenance.aspx# 
45 https://www.westperth.com/en/my-west-perth/snow-removal.aspx 
46 https://www.perthsouth.ca/en/index.aspx 
47 https://www.northperth.ca/en/our-community/seasonal-maintenance.aspx# 
48 https://www.townofstmarys.com/en/living-here/Winter-Maintenance-and-Snowplowing.aspx 
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Figure 42: MTO511 Road Conditions Web Page 

 

Figure 43: Grey County Road Conditions Web Page 
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Figure 44: Grey County Winter Conditions Reporting Site 

 

Figure 45: MTO511 Seasonal Load Restrictions Web Page 

4.12.1. Conclusion and Recommendations 

The web survey indicated that Perth County, Perth South, and St Marys meet or exceed the Grey County 
benchmark. They subscribe to the Municipal511 commerical service that provides similar informaton to 
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MTO511. The pricing model for Municipal511 allows free use by any municipal government within a 
County that purchases the service.49 

Other agencies provide tombstone type information but less active information on current operations 
and road conditions and would benefit from access to Municipal511. 

The public driving experience in Perth County can be enhanced with a harmonized approach to 
information on current road conditions and operations. It is recommended as a Priority 1 Action that 
the Municipal511 service be extended to all agencies within Perth County and that the web link be easily 
accessible through municipal websites.  In addition it is recommended that a roadside webcam network 
be implemented and linked for display on Municipal to provide real-time, active information on winter 
road conditions to the public. 

4.13. Drifting Snow Hazards 

4.13.1. Background and Status 

Drifting snow and whiteouts are a common occurrence in agricultural areas of southwestern Ontario, 
are a common cause of road closures and are responsible for the longest weather-related closures and 
the most devastating multi-vehicle accidents, winter or summer (Figure 46).50 

 

Figure 46: Drifting Snow Hazard 

Drifting snow and whiteout conditions occur when wind in open areas such as farm fields lift newly 
fallen snow from the ground and carry it sideways, either through saltation near ground level or 
suspension at higher levels.51 Drifting may occur for up to three days following a snowfall until 
snowflakes melt or pack together and can no longer be lifted by wind action, with drifting occurring on 

 
49 https://www.transnomis.com/municipal511/ 
50 Perchanok, M., 2016. Keynote Address, 2016 Conference of the Standing International Road Weather Commission (SIRWEC) 
51 MTO, R&D Branch Report MAT-98-02, Design and Maintenance to Minimize Impacts from Drifting Snow 
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20 days on average in the London area. Drifting snow requires constant snow plowing of the travelled 
portion of the road and the winging back of plowed snowbanks or removal of drifts with a snowblower, 
as the plowed snowbanks cause whiteouts, icing, and faster accumulation. A study by MTO showed that 
winter maintenance operations to plow drifting snow in the days following the end of a snowfall event 
can increase the demand for winter services by 30% in southwestern Ontario, amounting to 
maintenance expenditure of $3,000 per km per year.51 

Following an extensive research program, MTO initiated a process for remediation of snow drifting 
hazards on Provincial highways that involved initial identification of hazard locations, quantifying the 
relative severity of hazards to prioritize treatment, selection of alternative treatments, and 
implementation. Modelling and prediction of snow hazard severity is used for high value projects (Figure 
47).52 The scope of each of these steps can be modified depending on the potential benefits as related 
to road traffic volume, from a site review and assessment by a subject matter expert, to sophisticated 
computer modelling.53, 54 

 

Figure 47: Drifting Snow Severity Prediction, MTO Hwy 26 Project 

Through these studies, it was found that the excess demand on maintenance can be significantly 
reduced through the use of temporary or permanence snow fences, snow hedges or standing corn stalks 
in roadside fields, sometimes in combination with snow storage ditches or other engineering features 
such as snow storage ditches.51 A cost-benefit study of alternative treatments showed that the lowest 
cost long-term solution is a permanent snow hedge,55 and subsequently more than 150 km of snow 
hedge has been planted along Provincial highways.56 Funding to plant snow hedges along roadways may 

 
52 
http://highway26transportationstudy.ca/downloads/July2015/Appendix%20E%20Snow%20Drifting%20Assess%20Study/Appen
dix%20E%20Snow%20Drifting%20Assessment%20Report.pdf 
53 http://onlinepubs.trb.org/Onlinepubs/trr/1993/1387/1387-015.pdf 
54 https://trid.trb.org/view.aspx?id=1138919 
55 Perchanok and Bacchus, 1993, Cost analysis of snow control structures in Ontario. Eastern Snow Conference, 1993 
56 Personal communications, MTO Central Region Environmental Office 
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ōŜ ŀǾŀƛƭŀōƭŜ ǘƘǊƻǳƎƘ ha!Cw!Ωǎ ŦŀǊƳ ǿƛƴŘōǊŜŀƪ ǇǊƻƎǊŀƳΣ ƭƻŎŀƭ ŎƻƴǎŜǊǾŀǘƛƻƴ ŀǳǘƘƻǊƛǘƛŜǎ, or landowner 
groups.5758 Temporary snow fence can be installed by agency forces as a low-cost short-term solution 
where landowner permission can be obtained. 

Perth County agencies reported numerous locations with drifting snow hotspots (Figure 48), with no 
snow fence currently installed. 

 

Figure 48: Number of Reported Drifting Snow and Hotspot Locations 

4.13.2. Conclusions and Recommendations 

Drifting snow is a common occurrence in the Perth County area and is likely to cause hazardous driving 
conditions and excess maintenance demand at many locations. Since mitigations are readily available, 
the agencies are exposed to unnecessary expenditure and risk of liability in the event of winter 
accidents.  

Planning and implementation of mitigations for drifting snow and whiteouts are recommended as a 
Priority 1 Action. This includes review of hazard sites by a subject matter expert, prioritization of sites 
for treatment, planning and installation of short-term solutions at selected demonstration sites. 

Prioritization, cost analysis and planning of long-term solutions at other sites is recommended as a 
Priority 2 Action. 

5. Summary of Findings  

Table 23 provides a tabulated summary of the findings/gaps, impacts, recommendations, and benefits 
for each topic discussed in this report. 

 
57 MTO R&D Branch Report MAT-92-05, Feasibility of Cooperative Snow Control Initiatives 
58 https://www.tac-atc.ca/en/conference/papers/farm-windbreaks-communications-program-and-cooperative-projects 
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Table 23: Summary of Findings  

# 
Topic (Section 

Reference) 
Findings/Gaps Impact 

Recommendation 
Benefits 

Priority 1 Priority 2 Priority 3 

1 
Legislation MMS 

(4.1.4) 

Key benchmarks 
are met. 

Requires 
support from 

Road Salt 
Management 

Plan (RSMP) or 
Winter 

Operations Plan 
(WOP) 

First step to 
limiting liability 

Harmonized RSMP 
for all agencies to 
support defense of 

claims. 

  Reduced liability risk. 

2 

Legislation CEPA 

Road Salt 
Management Plan 
(4.1.4) 

Present for PC, 
PS, WP, and St 

M. Annual 
review only 

conducted by PS 
and WP. 

Absent for PE 
and NP 

Lacks 
coordination of 
LoS plan and 

WOP 

Update existing 
and develop 

harmonized plan 
for all agencies. 

  
Promotes state of the art, 

efficient practices that provide 
consistent levels of service. 

3 
Maintenance Yard 
Functional 
Assessment (4.2) 

Maintenance 
yards ranked on 
functional value 

to a future 
integrated 
network. 

Used in analysis 
of the feasibility 
of maintenance 
yard reductions. 

 

Use results to 
plan future 

integrated or 
amalgamated 

network of 
maintenance 

yards 

 
Provides logical basis for future 

network optimization. 

4 

Roadway route 
Optimization with 
existing municipal 
boundaries (4.3.2) 

Confirms 
current routes 
are efficient. 

None 
Retain existing 

routes. 
  

Supports current route 
arrangement. 
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# 
Topic (Section 

Reference) 
Findings/Gaps Impact 

Recommendation 
Benefits 

Priority 1 Priority 2 Priority 3 

5 

Roadway route 
Optimization 
without existing 
municipal 
boundaries (4.3.2) 

Predicts 
marginal cost 
savings and 
service time 

improvement 
when two-level 
route priority 

system is used. 

Needs 
confirmation due 

to different 
model 

assumption on 
priority levels. 

None   
Service level increased slightly 

above current level. 

6 

Route 
Optimization with 
Yard Removal, 
using 2 priority 
classes (4.3.4) 

Feasible to 
retire up to 3 
lowest rated 
maintenance 

yards and their 
service trucks 
while meeting 
basic service 

standards with 
10 yards. 

Reduce overall 
costs, possibly 
reduce fleet 

costs. Level of 
service reduced 
from current.. 

Investigate effect 
of reduced buffer 

in spreader 
capacity on road 

liability risk. 

Practical check and 
adjustment of 

predicted routes. 

Analyze 
property 
upgrades 

required to 
accommodate 
revised fleet 

distribution in 
retained yards. 

Analyze 
potential yard 

retirement 
costs and 

retained yard 
construction 

costs. 

Staffing 
implications 

Demonstrates feasibility of 
reducing real estate footprint 

while meeting basic 
requirements of MMS. 

7 

Route 
Optimization: 
Clean Slate 
Analysis (4.3.4) 

Smallest 
feasible 

network can be 
reduced to 6 

yards if they are 
ideally located. 

Can be 
accomplished 
using existing 

Lower cost 
savings and more 
severe reduction 
in service level 
than 10-yard 

option.. 

As above, 
investigate impact 
of reduced buffer 

in spreader 
capacity and 
service time. 

Extend analysis 
using alternative 

spreader 

Analyze 
upgrades 

required to 
existing yards to 
accommodate 
revised fleet 
distribution. 

Analyze 
potential yard 

retirement 

Staffing 
implications 

Demonstrates feasibility of 
reducing real estate footprint to 

6 yards within constraints of 
MMS, and provides guidance in 
selection of maintenance yards 
for future optimized network on 

the basis of geographic route 
coverage. 
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# 
Topic (Section 

Reference) 
Findings/Gaps Impact 

Recommendation 
Benefits 

Priority 1 Priority 2 Priority 3 

yards near ideal 
locations 

complement or 
capacity. 

costs and 
retained yard 
construction 

costs 

8 

Weather 
Information 

OGRA App (4.4.2) 

OGRA basic 
level weather 
app used by all 
except Perth 

East and North 
Perth, but not 
all document 
access times. 

Lower frequency 
of use impacts 

defense of 
claims. 

Expand OGRA 
subscription to 

include all 
agencies. 

Specify frequency 
in WOP. 

  Reduces liability risk. 

9 

Weather 
Information 

RWIS (4.4.2) 

MTO RWIS 
available at no 

charge. 

 

No local RWIS 

Pavement-based 
forecast, weather 

cameras, 
surrounding 

areas forecast 

Expand RWIS 
sharing agreement 

to all agencies. 

Evaluation of 
RWIS benefits 
to patrolling 

and to effective 
use of winter 
materials in 
future WOP. 

Implement 
County 
RWIS 

Improved operations decisions 
to plan operations more 

effectively. 

10 
Patrolling 

Routes (4.5.4) 

Lengths of some 
routes do not 
meet OGRA 
guidelines. 

(PE, NP) 

Road liability risk. 

Review Perth East 
and North Perth 
routes to ensure 
coverage, review 

all routes to assess 
feasibility of 
integrated 
patrolling. 

  
Exceed MMS requirement. 

Reduce liability risk, improve 
cost-effectiveness. 

11 
Patrolling 

Training (4.5.4) 

Training not 
always 

documented. 

Inconsistent 
reports, 

increased liability 
risk 

All agencies, 
review training 

options, schedule 
patroller training. 

St M, PE, PS, NP 
develop WOP to 

  
Reduced liability, more effective 

use of resources. 
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# 
Topic (Section 

Reference) 
Findings/Gaps Impact 

Recommendation 
Benefits 

Priority 1 Priority 2 Priority 3 

aid patrollers in 
making decisions 
on operations to 
be undertaken. 

12 
Patrolling 

Technology (4.5.4) 

Some agencies 
(PC, St M, WP, 
NP) use only 
paper patrol 

reports. 

Timeliness, 
potential clerical 
errors and chain 

of custody. 

Investigate tabloid 
or other 

automated patrol 
records. 

Implement 
automated 

patrol records. 
 

More effective use of resources, 
reduced clerical effort. 

13 

Winter Materials 

Rules of practice 
(4.6.3) 

Lacking written 
rules of practice 

to advise 
material 

application 
rates (North 

Perth, St 
Marys). 

Inconsistent level 
of 

service/customer 
experience, 

increase road 
liability risk. 

Develop written 
rules of 

practice/WOP for 
material type and 
application rate. 

Harmonize rules 
of practice 

across agencies 
by road class or 
priority level. 

 
Reduced liability risk, more 

consistent service. 

14 

Winter Materials 

Use of winter 
liquids (4.6.3) 

Winter liquids 
not used with 

rock salt (except 
PC, PE) 

Slower snow 
removal, more 
material use, 
shorter route 

coverage. 

Expand use of pre-
treat or pre-wet as 

appropriate. 
  

10% to 20% material cost 
reduction 

15 

Winter Materials 

Sanding/salting 
(4.6.3) 

Preference for 
winter sand 
over salt on 
some routes. 

Lower level of 
service, spreader 
capacity limits. 

 

Review criteria 
for sanding vs 
salting under 

normal 
conditions. 

 LOS, lower spreading costs 

16 
Winter Materials 

WOP (4.6.3) 

Rules of 
practice, 

materials and 
application 

Restricts scope 
for future 

integration of 
maintenance 

yards and routes 

 

Harmonize 
material 

application 
rates and other 
rules of practice 

 

Supports future network 
integration, more consistent 

driving conditions and resource 
allocation. 
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# 
Topic (Section 

Reference) 
Findings/Gaps Impact 

Recommendation 
Benefits 

Priority 1 Priority 2 Priority 3 

rates vary by 
agency. 

as part of a 
harmonized 

RSMP 

17 
Roadway Fleet 

Overview (4.7.3) 

Fleet is well 
matched to 

requirements 
and 

comparators in 
terms of types, 
numbers, age 

and capacity of 
vehicles. 

    N/A 

18 
Fleet 

ESC/AVL (4.7.3) 

Electronic 
spreader 

controllers 
and/or AVL not 

fully 
implemented 
(St M, WP, NP) 

Extra clerical 
time, risk of 

clerical errors, 
less control and 
documentation 

of material 
usage. 

Implement ESC (St 
Marys, North 

Perth) 

Implement AVL 

(St Marys, West 
Perth, North Perth) 

  
Improved financial 

accountability and reporting on 
road salt usage. 

19 
Fleet 

Pre-wet (4.7.3) 

Only one agency 
equipped for 
pre-wetting 

Does not meet EC 
Code of Practice; 

missed 
opportunity to 
reduce salt us 
and provide 

better service 

Develop a plan to 
outfit spreaders 

with on-board pre-
wet and 

maintenance yards 
with liquid storage 

facilities 

  
Up to 20% reduction in material 

costs, improved LOS. 

20 
Fleet 

Calibration (4.7.3) 

Spreaders not 
calibrated 

annually (Perth 
East, North 

Perth) 

Incorrect 
material use. Up 

to 30% error. 

Implement 
calibration 

program and 
documentation as 

part of WOP. 

  Better control of material usage. 

21 Fleet 
A few routes 
use separate 

Inconsistent level 
of service where 

 
Review WOP for 
those routes to 

 Cost reduction. 
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# 
Topic (Section 

Reference) 
Findings/Gaps Impact 

Recommendation 
Benefits 

Priority 1 Priority 2 Priority 3 

Combo Units 
(4.7.3) 

plow or grader 
and spreader 
rather than 
combination 

unit. 

sometimes 
plowed and other 

times de-iced. 

assess whether 
combo unit 

would provide 
more consistent 

service. 

22 

Record Keeping 

AVL support to 
business processes 
(4.8.1) 

AVL data not 
fully 

incorporated to 
business 

information 
systems and 

processes (PS, St 
M, WP, NP) 

Unused business 
resource, 

excessive clerical 
time and 

potential for 
error. 

Integrate data 
from equipped 

vehicles to replace 
manual entry of 

business 
information, 

develop 
standardized 
reports and 
dashboards, 

demonstrate to all 
agencies. 

Investigate 
alternative 

service options 
for AVL, plan 

future 
implementation 
in all agencies. 

 
Improved business processes, 

accountability. 

23 

Record Keeping 

AVL service 
delivery 

(4.8.1) 

Inconsistent 
approach to 

delivery of AVL 
(in-house vs 
outsource) 

Impedes future 
harmonization of 

services. 
 

Investigate 
alternative 
methods to 

deliver AVL to 
plan future 

implementation 
to all vehicles. 

 Improved business processes. 

24 

Record Keeping 

Patrolling 
technology 

(4.8.1) 

Automated 
patrolling 

technology only 
partially (PE, PS) 

implemented 

Timeliness of 
road reports, 
access to past 

reports. 

 

Implement a 
demonstration 

of technology to 
evaluate 
benefits 

 
Defense of claims, 

standardization of business 
process 

25 
Sidewalks 

Routes (4.9.3) 

Sidewalks are 
clustered in 
urban areas 
with long 

Costly to service 
when equipment 

 
Review options 

to integrate 
 

Service improvement, efficient 
deployment of resources. 
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# 
Topic (Section 

Reference) 
Findings/Gaps Impact 

Recommendation 
Benefits 

Priority 1 Priority 2 Priority 3 

deadheading 
distances 
between. 

must be towed to 
service areas. 

sidewalk service 
across agencies. 

26 
Sidewalks Policy 

(4.9.3) 

All agencies 
have some form 

of sidewalk 
policy and 

service levels 
but not all (PE, 

PS, and NP) 
relate to storm 

severity. 

Potential failure 
to meet service 
requirements if 
the policy does 

not vary by storm 
severity. 

Review policies to 
be more specific 
on priority levels 

and storm severity, 
incorporate to 

WOP. 

Harmonize policies 
to support possible 
future integration 

of services. 

  
Defense of claims, public 

response. 

27 

Sidewalks 

Equipment/Routes 
(4.9.3) 

Equipment type 
is well suited 
and modern. 

Some routes 
exceed 

equipment 
capacity. 

Multiple reloads 
required to 

complete route. 

Consider splitting 
routes to adjust to 

equipment 
capacity or 

reducing material 
rates. 

Install reloading 
facilities along 

routes. Use pre-
treated salt to 

reduce quantities 
needed. 

  
Service efficiency, cost 

reduction. 

28 
Sidewalk 

Materials (4.9.3) 

Variation in 
materials and 
application 

rates. 

Differing levels of 
service, cost of 

operations. Lacks 
support to 
defense of 

claims. Need to 
reload 

Review and 
harmonize WOP 

regarding 
materials, consider 
expanded use of 

pre-treated salt to 
reduce application 

rates. 

  
Defense of claims, service 

improvement 
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# 
Topic (Section 

Reference) 
Findings/Gaps Impact 

Recommendation 
Benefits 

Priority 1 Priority 2 Priority 3 

equipment on a 
route. 

29 

Sidewalk  

Areas of Service 
(4.9.3) 

Trend in urban 
centers to 
service all 
sidewalks. 

Reduces risk of 
complaints from 
unserviced areas 

Reduces cost of 
bylaw 

enforcement for 
landowners who 

do not clear 
sidewalks. 

 

Review policies 
and estimate 
cost to service 
all sidewalks. 

 Service improvement 

30 

Sidewalk 

Service Delivery 
(4.9.3) 

Roadway staff 
services 

sidewalk routes. 

Inconsistent 
service due to 

roadway priority. 
 

Review options 
to resource 

sidewalk 
operations 

independent of 
roadway 

operations. 

 Service improvement 

31 
Parking Lot 

Policy (4.10.3) 

No written 
policies on 
parking lot 

maintenance. 

Potential liability 
exposure. 

Difficult to plan 
resources. 

Implement 
consistent policies 
and procedures as 

part of WOP. 

Consider expanded 
use of pre-treated 

salt to reduce 
application rates. 

  
Service improvement, resource 

allocation 

32 
Parking Lot 

Priority (4.10.3) 

St M, PS and WP 
service parking 

lots after 
roadway routes. 

Service time 
varies with 
roadway 

conditions. 

Implement policy 
to service as 

independently 
resourced plow 
routes or part of 

  Service improvement 
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# 
Topic (Section 

Reference) 
Findings/Gaps Impact 

Recommendation 
Benefits 

Priority 1 Priority 2 Priority 3 

existing plow 
routes. 

33 
Parking Lot 

Fleet (4.10.3) 

Vehicle used to 
service parking 
lots are new, 
modern and 
well suited to 
the service 

requirements. 

N/A N/A   
N/A. suitable equipment is 

provided 

34 
Service Delivery 
(4.11.4) 

Currently, 5 
contracted 
roadways 
routes, 

contracted 
sidewalk routes, 

contracted 
parking lots, and 

boundary 
agreements to 

fill specific 
needs. Difficulty 

to attract 
contractors for 

competitive 
bids, difficulty 
for contractors 

to obtain 
insurance. 

Contracting for 
specific local 

needs on one-off 
basis. 

Larger scale 
outsourcing such 
as MTO or City of 
Toronto has far-

reaching 
objectives, 
complex 

implementation 
and does not 

always result in 
cost-saving. 

Review specific 
objectives for 
outsourcing in 

relation to 
benchmarked 
experience to 

develop 
recommendations. 

Research the 
history and 

objectives of 
service delivery 

agreements 
currently in place. 

Develop and 
implement a 

pilot project to 
integrate 

service among 
agencies for a 
service that is 

difficult to 
resource (i.e. 
parking lots or 

sidewalks) 

 
Clarify objectives to develop 

common policy. 

35 
Public 
Communications 
(4.12.1) 

Three agencies 
(PC, PS, St M) 

meet or exceed 
the benchmark. 
Other agencies 

Public is not 
informed of local 

winter driving 
hazards and 

delays. 

Share Enterprise 
level subscription 
to OGRA Weather 
App and provide 

active road 

  
Public awareness, webcam 

support to patrolling.. 
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# 
Topic (Section 

Reference) 
Findings/Gaps Impact 

Recommendation 
Benefits 

Priority 1 Priority 2 Priority 3 

do not 
communicate 
current road 
conditions 

through a public 
web site. 

Municipal511 
can be extended 
to all agencies 

at no additional 
cost. 

condition 
information using 

webcams. 

36 
Drifting Snow 
Hazards (4.13.2) 

Snow drifting 
hazards sites 
were included 

with other 
hotspots 

identified by 
participants. No 

remedial 
measures are 

currently 
implemented by 

participants. 

Huge safety and 
financial impact 

at sites 
susceptible to 
drifting; up to 
30% of winter 
maintenance 
expenditure, 

longest duration 
road closures due 
to weather and 
largest multi-

vehicle accidents. 

Review hazard 
sites and prioritize 

for treatment. 
Implement short-

term solutions 
(snow fence, etc.) 
as demonstrations 
at selected sites. 

Prioritize and 
plan long term 

solutions. 
 

Cost reduction, safety 
improvement, defense of claims 
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6. Implementation Plan 

The winter operations of Perth County and partner municipalities exceed minimum standards in nearly all respects to provide 
roadway services at enhanced levels, with a well balanced and well managed roadway and sidewalk fleet. Variation in levels of 
service and operating practices among the agencies result in an increased risk of claims and inconsistent service to taxpayers. The 
maintenance yard network was found to include inefficiencies in having yards close together and of varying functional status. 
Some sidewalk routes are inefficient due to excessive length in relation to material spreading capacity and to geographical 
separation, and level of service policies vary among agencies. Policies for parking lot service, weather tracking, winter patrolling, 
and road salt management require update and can benefit from harmonization. Documentation and information management 
practices are inconsistent and not always up to modern standards except for Perth county which meets modern standards.  

Integration of the maintenance yard network can provide efficiencies in real estate costs but with a significant reduction in levels 
of service. An optimum network design was predicted but additional analysis is required to optimize fleet and route 
characteristics to maintain the current high levels of service and then to accurately cost a transition plan to the optimized 
network. 

Inconsistent policies and resourcing to service sidewalks, parking lots and patrolling can be addressed in stages by first 
strengthening and harmonizing policies and operating practices, and then by planning a pilot project to integrate one or more of 
these services. A small number of routes are contracted on a day rate basis but difficulty in attracting competitive bids due to 
high insurance costs argues against expanded contracting and for stronger internal resourcing. 

Expansion of the partially implemented winter materials practices of pre-treated and pre-wet salt can generate significant annual 
savings while improving road safety. 

Implementation of roadside infrastructure to mitigate snow drifting and whiteouts can generate ongoing safety improvements 
and cost savings. 

The implementation plan to address modernization of practices and network integration comprises five initiatives; Policies and 
Legislation, Network Optimization, Managing Operations, Improving Road Safety, and Communicating with the Public. Costs and 
savings associated with each initiative are summarized in Table 24 and Figure 49, and details of the activities, priority, costs, 
scope and key tasks, and duration of each initiative are provided in Table 25. The estimated total one-time costs including expert 
advice and capital expenditures is $1.52M and the estimate net annual savings from implemented initiatives is $0.85M, excluding 
capital costs associated with future maintenance yard refit or retirement. 
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Table 24: Implementation Plan Annual and One Time Costs 

Initiative  Annual One Time 
Policies and Legislation $0 $120,000 

Network Optimization -$310,000 $150,000 

Managing Operations $77,000 $447,000 

Improving Road Safety -$616,000 $769,000 

Communicating with the Public $0 $30,000 

TOTAL -$849,000 $1,516,000 

(-) indicates savings 

 

 

Figure 49: Implementation Expenditures (+) and Savings (-) 
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Table 25: Implementation Plan 

Action Priority 
Current 
Annual 

Cost 

Estimated 
Future Cost 

Scope of Work 
Project 

Duration 

Policies and Legislation 

Harmonized Level of 
Service and Winter 
Operations Plan 
covering roadway, 
sidewalk, parking lot, 
service delivery 
method 

1 $0 
$80,000 

(Consultant 
Assignment) 

Perth County and its municipal partners 
ǎǳōǎŎǊƛōŜ ǘƻ ŀƴŘ ƳŜŜǘ hƴǘŀǊƛƻΩǎ aƛƴƛƳǳƳ 
Maintenance Standards. They use individual 
levels of service and operating practices that 
provide service levels above the minimum 
standards in all cases but that vary among 
agencies, resulting in different resourcing 
demand and different risk to travellers. The 
following work is recommended to address 
this concern: 

¶ wŜǾƛŜǿ ƻŦ ŀƭƭ ŀƎŜƴŎȅ ƭŜǾŜƭǎ ƻŦ ǎŜǊǾƛŎŜ ŀƴŘ 

ǇǊƛƻǊƛǘȅ ƭŜǾŜƭ ǇƻƭƛŎȅΣ ŦǳƴŘƛƴƎ ƳŜŎƘŀƴƛǎƳǎ 

ŀƴŘ ƭŜǾŜƭǎΣ ŀƴŘ ōŜǎǘ ǇǊŀŎǘƛŎŜǎ όǿƛƴǘŜǊ 

ƻǇŜǊŀǘƛƻƴǎ Ǉƭŀƴύ ǊŜƭŀǘŜŘ ǘƻ ǿƛƴǘŜǊ 

ƳŀƛƴǘŜƴŀƴŎŜ ǎŜǊǾƛŎŜǎ ƻƴ ǊƻŀŘǿŀȅǎΣ 

ǎƛŘŜǿŀƭƪǎ ŀƴŘ ǇŀǊƪƛƴƎ ƭƻǘǎΣ ƛƴŎƭǳŘƛƴƎ 

ǇŀǘǊƻƭƭƛƴƎΣ ǎǳǇŜǊǾƛǎƛƻƴΣ ƻǇŜǊŀǘƛƻƴǎΣ 

ŜǉǳƛǇƳŜƴǘΣ ƳŀǘŜǊƛŀƭǎΣ ƛƴπƘƻǳǎŜ ŀƴŘ 

ŎƻƴǘǊŀŎǘŜŘ ǎŜǊǾƛŎŜǎΦ  

¶ ¦ǎŜ ŦƛƴŀƴŎƛŀƭ ŀƴŘ Ǌƛǎƪ ǇŜǊŦƻǊƳŀƴŎŜ 

ƛƴŘƛŎŀǘƻǊǎ ǘƻ ǊŜŎƻƳƳŜƴŘ ƘŀǊƳƻƴƛȊŜŘ ƭŜǾŜƭǎ 

ƻŦ ǎŜǊǾƛŎŜ ǘƘŀǘ Ƴŀƛƴǘŀƛƴ ƻǊ ŜȄŎŜŜŘ ŎǳǊǊŜƴǘ 

ƭŜǾŜƭǎΦ 

6 months 
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Action Priority 
Current 
Annual 

Cost 

Estimated 
Future Cost 

Scope of Work 
Project 

Duration 

¶ 5ŜǾŜƭƻǇ ŀ ƘŀǊƳƻƴƛȊŜŘ ǿƛƴǘŜǊ ƻǇŜǊŀǘƛƻƴǎ 

Ǉƭŀƴ ǘƘŀǘ ǿƛƭƭ ǇǊƻǾƛŘŜ ǘƘŜ ǊŜŎƻƳƳŜƴŘŜŘ 

ƭŜǾŜƭǎ ƻŦ ǎŜǊǾƛŎŜΦ 

¶ όǎŜŜΥ  {ŜǊǾƛŎŜ LƴǘŜƎǊŀǘƛƻƴ tƛƭƻǘ tǊƻƧŜŎǘύ 

Harmonized Road 
Salt Management 
Plan 

1 $0 
$40,000 

(Consultant 
Assignment) 

Four of Perth County and its partner agencies 
have a Road Salt Management Plan (RSMP) as 
required by CEPA. North Perth and Perth East 
are required to develop a plan, and the 
existing plans have not all been reviewed 
annually as required. Taking a harmonized 
approach to road salt management will 
promote a consistent approach and 
resourcing to protect the shared natural 
environment. The following work is 
recommended to address this concern: 

¶ wŜǾƛŜǿ ŜȄƛǎǘƛƴƎ wƻŀŘ {ŀƭǘ aŀƴŀƎŜƳŜƴǘ 

tƭŀƴǎ ŀƴŘ ǇǊƻǾƛŘŜ ŀ ǘŀōǳƭŀǊ ŎƻƳǇŀǊƛǎƻƴ ƻŦ 

ƎŀǇǎ ƻǊ ǳǇŘŀǘŜǎ ǊŜǉǳƛǊŜŘΦ 

¶ ¦ǎƛƴƎ ǘƘŜ ŜȄƛǎǘƛƴƎ ƳƻŘŜƭǎ ŎǊŜŀǘŜ ŀ ǘŜƳǇƭŀǘŜ 

ŦƻǊ ŀ ƴŜǿ w{at ŦƻǊ bƻǊǘƘ tŜǊǘƘ ŀƴŘ tŜǊǘƘ 

9ŀǎǘΦ 

¶ /ƻƻǊŘƛƴŀǘŜ ƛƴŦƻǊƳŀǘƛƻƴ ƎŀǘƘŜǊƛƴƎ ŀƳƻƴƎ 

ǘƘŜ ŎƭƛŜƴǘ ŀƎŜƴŎƛŜǎ ǘƻ ǳǇŘŀǘŜ ǘƘŜ ŜȄƛǎǘƛƴƎ 

Ǉƭŀƴǎ ŀƴŘ ŎǊŜŀǘŜ ŀ ƴŜǿ Ǉƭŀƴ ŦƻǊ bƻǊǘƘ tŜǊǘƘ 

ŀƴŘ tŜǊǘƘ 9ŀǎǘΦ 

¶ wŜǇǊŜǎŜƴǘ ǘƘŜ ŎƭƛŜƴǘ ŀƎŜƴŎƛŜǎ ŀǘ ŀ ƳŜŜǘƛƴƎ 

ƻŦ ǘƘŜ 9ƴǾƛǊƻƴƳŜƴǘ /ŀƴŀŘŀ wƻŀŘ {ŀƭǘ 

²ƻǊƪƛƴƎ DǊƻǳǇΦ 

6 months 
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Action Priority 
Current 
Annual 

Cost 

Estimated 
Future Cost 

Scope of Work 
Project 

Duration 

Network Optimization 

10 depots and 37 
combination trucks 

3 

Est. Yard 
Rental 
Cost: 

$0.77M 
 

Est. Fleet + 
Labour 
Cost: 

$1.48M 

Yard Rental 
Cost: $0.70M 

(Annual) 
 

Fleet + Labour 
Cost: $1.24M 

(Annual) 

! ƴŜǘǿƻǊƪ ƛƴǘŜƎǊŀǘƛƻƴ ŀƴŘ ǊƻǳǘŜ ƻǇǘƛƳƛȊŀǘƛƻƴ 
ƳƻŘŜƭƭƛƴƎ ŀƴŀƭȅǎƛǎ ŦƻǊ ǿƛƴǘŜǊ ƻǇŜǊŀǘƛƻƴǎ ƻŦ 
tŜǊǘƘ /ƻǳƴǘȅ ŀƴŘ ƛǘǎ ǇŀǊǘƴŜǊ ƳǳƴƛŎƛǇŀƭƛǘƛŜǎ 
ǇǊŜŘƛŎǘŜŘ ǘƘŀǘ ǿƛƴǘŜǊ ƻǇŜǊŀǘƛƻƴǎ Ŏŀƴ ōŜ 
ŀŎŎƻƳǇƭƛǎƘŜŘ ŀǘ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ƭƻǿŜǊ Ŏƻǎǘ ǳǎƛƴƎ 
ŀ ƴŜǘǿƻǊƪ ƻŦ ŦŜǿŜǊ ƳŀƛƴǘŜƴŀƴŎŜ ȅŀǊŘǎΦ ¢ƘŜ 
ǇǊŜŘƛŎǘŜŘ ŀƴƴǳŀƭ Ŏƻǎǘ ǊŜŘǳŎǘƛƻƴ ƛǎ ϷомлΣлллΦ 
²ƘƛƭŜ ƳƛƴƛƳƛȊƛƴƎ ŎƻǎǘǎΣ ǘƘŜ ŀƴŀƭȅǎƛǎ ŀƭǎƻ 
ǇǊŜŘƛŎǘŜŘ ŀ ф҈ ƛƴŎǊŜŀǎŜ ƛƴ ŀǾŜǊŀƎŜ ǎŜǊǾƛŎŜ 
ǘƛƳŜ όƛΦŜΦ ǊŜŘǳŎǘƛƻƴ ƛƴ ǎŜǊǾƛŎŜ ƭŜǾŜƭύ ŦǊƻƳ ǘƘŜ 
ŎǳǊǊŜƴǘ ǘƛƳŜ ǘƘŀǘ ǎǳōǎǘŀƴǘƛŀƭƭȅ ŜȄŎŜŜŘǎ 
ƳƛƴƛƳǳƳ ǎǘŀƴŘŀǊŘǎΣ ǘƻ ŀƴ ŀǾŜǊŀƎŜ ǎŜǊǾƛŎŜ 
ǘƛƳŜ ǘƘŀǘ ǎƻƳŜǿƘŀǘ ŜȄŎŜŜŘǎ ƳƛƴƛƳǳƳ 
ǎǘŀƴŘŀǊŘǎΦ ¢ƘŜ ŀƴŀƭȅǎƛǎ ƻƴƭȅ ƛƴŎƭǳŘŜŘ 
ŜǎǘƛƳŀǘŜŘ ƳŀƛƴǘŜƴŀƴŎŜ ȅŀǊŘ ǊŜƴǘŀƭ Ŏƻǎǘǎ ŀƴŘ 
ŦƭŜŜǘ ƻǇŜǊŀǘƛƻƴǎ Ŏƻǎǘǎ ŀƴŘ ŘƛŘ ƴƻǘ ƛƴŎƭǳŘŜ 
ƻƴŜπǘƛƳŜ Ŏƻǎǘǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ƳŀƛƴǘŜƴŀƴŎŜ 
ȅŀǊŘ ǊŜŦƛǘ ƻǊ ǊŜǘƛǊŜƳŜƴǘΣ ǎǘŀŦŦ ǊŜƭƻŎŀǘƛƻƴΣ ŀƴŘ 
ƻǘƘŜǊ ǳǎŜǎ ƻŦ ǘƘŜ ǇǊƻǇŜǊǘȅΦ ! ǇƭŀƴƴƛƴƎ ǎǘǳŘȅ ƛǎ 
ǊŜŎƻƳƳŜƴŘŜŘ ǘƻ ŦǳǊǘƘŜǊ ƻǇǘƛƳƛȊŜ ǘƘŜ 
ǎŜƭŜŎǘƛƻƴ ƻŦ ƳŀƛƴǘŜƴŀƴŎŜ ŦƭŜŜǘ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ 
ǘƘŀǘ ǿƛƭƭ Ƴŀƛƴǘŀƛƴ ŎǳǊǊŜƴǘ ƭŜǾŜƭǎ ƻŦ ǎŜǊǾƛŎŜΣ 
ŀƴŘ ǘƻ ŜǎǘƛƳŀǘŜ ƻƴŜπǘƛƳŜ Ŏƻǎǘǎ ŀǎǎƻŎƛŀǘŜŘ 
ǿƛǘƘ ŎƘŀƴƎŜǎ ƛƴ ƳŀƛƴǘŜƴŀƴŎŜ ȅŀǊŘ ǇǊƻǇŜǊǘȅΦ 

Long 
Term 

Additional scenario 
analysis to optimize 
fleet 

1 - 
$50,000 

(Consultant 
Assignment) 

Additional scenario analyses are 
recommended to predict the cost of 
providing current levels of service using 
alternative fleet and winter materials 
characteristics with the reduced network. The 

6 months 
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following work is recommended to address 
this concern: 

¶ wŜǾƛŜǿ ƳŀƛƴǘŜƴŀƴŎŜ ŦƭŜŜǘ ŀƴŘ ǿƛƴǘŜǊ 

ƳŀǘŜǊƛŀƭǎ ŀǎǎǳƳǇǘƛƻƴǎ ƻŦ ǘƘŜ ŜȄƛǎǘƛƴƎ 

ƴŜǘǿƻǊƪ ŀƴŀƭȅǎƛǎ ƳƻŘŜƭΦ 

¶ ¦ǇŘŀǘŜ ǿƛƴǘŜǊ ƳŀǘŜǊƛŀƭǎ ŀǎǎǳƳǇǘƛƻƴǎ ǘƻ 

ŎƻǊǊŜǎǇƻƴŘ ǿƛǘƘ ǘƘŜ ǇǊƻǇƻǎŜŘ 

ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ǇǊŜπǘǊŜŀǘŜŘ ŀƴŘ ǇǊŜπǿŜǘ 

ǎŀƭǘ ŀƴŘ ƻǘƘŜǊ ŎƘŀƴƎŜǎ ǘƻ ǿƛƴǘŜǊ ƳŀǘŜǊƛŀƭǎ 

ǊŜŎƻƳƳŜƴŘŜŘ ƛƴ ŀ ƘŀǊƳƻƴƛȊŜŘ ƭŜǾŜƭ ƻŦ 

ǎŜǊǾƛŎŜ ǇƭŀƴΦ 

¶ 5ŜǾŜƭƻǇ ŀ ǎǳƛǘŜ ƻŦ ŀƭǘŜǊƴŀǘƛǾŜ ŦƭŜŜǘ 

ǎŎŜƴŀǊƛƻǎ ƛƴ Ŏƻƴǎǳƭǘŀǘƛƻƴ ǿƛǘƘ ŎƭƛŜƴǘǎ 

ƛƴŎƭǳŘƛƴƎΤ ŦƭŜŜǘ ƴǳƳōŜǊǎ ŀƴŘ ŜǉǳƛǇƳŜƴǘ 

ǘȅǇŜǎ ŀǇǇǊƻǇǊƛŀǘŜ ǘƻ ǳǊōŀƴ ŀƴŘ ǊǳǊŀƭ ǊƻŀŘ 

ƴŜǘǿƻǊƪ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ŀƴŘ ǇǊƻǇƻǎŜŘ 

ǇǊƛƻǊƛǘȅ ƭŜǾŜƭǎΦ 

¶ LƳǇƭŜƳŜƴǘ ǘƘŜ ƴŜǘǿƻǊƪ ƛƴǘŜƎǊŀǘƛƻƴ ŀƴŘ 

ƻǇǘƛƳƛȊŀǘƛƻƴ ƳƻŘŜƭ ǳǎƛƴƎ ǘƘŜ ǳǇŘŀǘŜŘ 

ƳŀǘŜǊƛŀƭǎ ŀǎǎǳƳǇǘƛƻƴǎ ŀƴŘ ǘƘŜ ŀƭǘŜǊƴŀǘƛǾŜ 

ŦƭŜŜǘ ǎŎŜƴŀǊƛƻǎ ǘƻ ǇǊŜŘƛŎǘ ǊŜǎǳƭǘƛƴƎ ȅŀǊŘ 

ǊŜƴǘŀƭΣ ŦƭŜŜǘ ǊŜƴǘŀƭ ŀƴŘ ǿƛƴǘŜǊ ƳŀǘŜǊƛŀƭǎ 

Ŏƻǎǘǎ ŀƴŘ ƭŜǾŜƭ ƻŦ ǎŜǊǾƛŎŜ ƛƴŘƛŎŀǘƻǊǎΦ 

¶ wŜǇƻǊǘ ƻƴ ǘƘŜ ǇǊŜŘƛŎǘŜŘ ǊŜǎǳƭǘǎ ƛƴ 

ŎƻƳǇŀǊƛǎƻƴ ǿƛǘƘ ǘƘŜ ƛƴƛǘƛŀƭ ǎǘǳŘȅ ǊŜǎǳƭǘǎΦ 
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Property analysis; 
adjusted fleet, staff, 
depot retirements 

2 - 
$100,000 

(Consultant 
Assignment) 

The following work is recommended to 
estimate planning and capital costs 
associated with the integrated network 
scenario: 

¶ wŜǾƛŜǿ ŜȄƛǎǘƛƴƎ hǿƴŜǊǎ tǊƻƎǊŀƳ ƻŦ 

wŜǉǳƛǊŜƳŜƴǘǎ ǎǳŎƘ ŀǎΥ ƻŦŦƛŎŜκǘǊŀƛƴƛƴƎ 

ōǳƛƭŘƛƴƎΣ ŦƭŜŜǘ ǊŜǇŀƛǊΣ ƳŀƛƴǘŜƴŀƴŎŜ ŀƴŘ 

ǎǘƻǊŀƎŜ ōǳƛƭŘƛƴƎΣ ǎŀƭǘ ǎǘƻǊŀƎŜκƳŀƴŀƎŜƳŜƴǘ 

ōǳƛƭŘƛƴƎΣ ǇŀǊƪƛƴƎ ŀǊŜŀǎΣ ǎƛǘŜ ŎƛǾƛƭ ǿƻǊƪǎΣ 

ǎǘƻǊƳǿŀǘŜǊ ŀƴŘ ǿŀǎƘǿŀǘŜǊ ƳŀƴŀƎŜƳŜƴǘΣ 

ǊŜπŦǳŜƭƛƴƎ ŀǊŜŀΣ ŀƴŘ ǎǘƻǊŀƎŜ ǘŀƴƪǎ 

¶ wŜǾƛŜǿ ŜȄƛǎǘƛƴƎ ǎƛǘŜ ǊŜƭŀǘŜŘ ŀǎǎŜǎǎƳŜƴǘǎΣ 

ǊŜǇƻǊǘǎ ŀƴŘ ǎǘǳŘƛŜǎ  

¶ /ƻƴŘǳŎǘ ŀ ƘƛƎƘπƭŜǾŜƭ ǇǊƻƎǊŀƳƳƛƴƎ ǎŜǎǎƛƻƴ 

ŀƴŘ ŘŜǾŜƭƻǇ ƻƴŜ ǇǊƻƧŜŎǘ ŎƻƴŎŜǇǘ 

¶ 9ƴƎŀƎŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭ Ŏƻƴǎǳƭǘŀƴǘ ŀƴŘ ǎŜŜƪ 

ŎƻƳƳŜƴǘǎ ŦǊƻƳ abw ƻǊ ƻǘƘŜǊ ŀǳǘƘƻǊƛǘƛŜǎ 

ǘƻ ƛƴƛǘƛŀǘŜ aǳƴƛŎƛǇŀƭ /ƭŀǎǎ 9! ǇǊƻŎŜǎǎ 

¶ tǊƻǾƛŘŜ ŀ ŦŜŀǎƛōƛƭƛǘȅκǊŜŎƻƳƳŜƴŘŀǘƛƻƴ 

ǊŜǇƻǊǘ ƛŘŜƴǘƛŦȅƛƴƎ ǘƘŜ ŜȄǘŜƴǘ ƻŦ ŜȄƛǎǘƛƴƎ ŀƴŘ 

ŦǳǘǳǊŜ ǎƛǘŜ ŎƻƴǎǘǊŀƛƴǘǎ 

¶ /ƭŜŀǊƭȅ ŘŜŦƛƴŜ ŎƭƛŜƴǘ ƻōƧŜŎǘƛǾŜǎΣ ƎƻŀƭǎΣ ŀƴŘ 

ǇǊƻƧŜŎǘ ǾŀƭǳŜǎ 

¶ !ŎǉǳƛǊŜ ŘƛƎƛǘŀƭ ōŀǎŜ ŘǊŀǿƛƴƎ ŦƛƭŜǎ 

4 months 

Managing Operations 

Implement OGRA 
Weather Tracker App 

1 - 
$12,000 
(Annual) 

Perth County and three of its municipal 
partners use the OGRA weather app or a 

Ongoing 
service 



The County of Perth                 
Winter Maintenance Modernization 
Modernization and Network Integration Options | November 19, 2020 

104    

Action Priority 
Current 
Annual 

Cost 

Estimated 
Future Cost 

Scope of Work 
Project 

Duration 

service, expand MTO 
RWIS sharing 

commercial equivalent to plan winter 
operations and two agencies use public 
weather information. Three agencies can 
access the MTO road weather information 
system (RWIS). Access to a common, high 
quality weather forecast service that meets 
OGRA guidelines will help to provide a similar, 
high level of service in planning and 
scheduling equipment call-outs. A common 
service will be essential in the event of future 
service integration. Three agencies access the 
MTO RWIS system to provide more detailed 
information about approaching, lake-effect 
storms, icing conditions and highway 
pavement temperatures. Access can be 
provided to all agencies by extending the 
existing, no-cost sharing agreement. The 
following work is recommended to address 
this concern: 

¶ tŜǊǘƘ /ƻǳƴǘȅ ǘƻ ǎǳōǎŎǊƛōŜ ǘƻ hDw!Ωǎ 

9ƴǘŜǊǇǊƛǎŜ ƭŜǾŜƭ ²ƛƴǘŜǊ ²ŜŀǘƘŜǊ !ǇǇ ǘƻ 

ǇǊƻǾƛŘŜ ƭƻŎŀƭ ŦƻǊŜŎŀǎǘ ƛƴŦƻǊƳŀǘƛƻƴ ƛƴ ŜŀŎƘ 

ŀƎŜƴŎȅ ƭƻŎŀƭƛǘȅ ŀƭƻƴƎ ǿƛǘƘ ƛƴŦƻǊƳŀǘƛƻƴ 

ΨǇǳǎƘΩ ǘƻ ŘŜǎƛƎƴŀǘŜŘ ǎǘŀŦŦΦ 

¶ 9ŀŎƘ ŀƎŜƴŎȅ ǘƻ ǎǳōƳƛǘ ŀƴ w²L{ ǎƘŀǊƛƴƎ 

ŀƎǊŜŜƳŜƴǘ ǘƻ a¢h ƻōǘŀƛƴ ƴƻπŎƻǎǘ ŀŎŎŜǎǎ ǘƻ 

a¢hΩǎ w²L{ ƴŜǘǿƻǊƪ ƻōǎŜǊǾŀǘƛƻƴǎ ŀƴŘ 

ŦƻǊŜŎŀǎǘΦ 
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RWIS procurement 
and installation /  

Ongoing service 
agreement 

1 

$0 

$25,000 
(One-Time 
Planning) 

Local RWIS stations on agency roads provide 
pavement temperature and risk of freezing 
estimated from salt content on the 
pavement, in addition to local atmospheric 
observations and forecast. This local 
information aids in more precise adjustment 
of material type (salt, sand, mix) and 
application rate to current and forecast 
conditions, resulting in material application 
άƛƴ ǘƘŜ ǊƛƎƘǘ ŀƳƻǳƴǘΣ ƛƴ ǘƘŜ ǊƛƎƘǘ ǇƭŀŎŜΣ ŀǘ ǘƘŜ 
ǊƛƎƘǘ ǘƛƳŜέΦ ¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǿƻǊƪ ƛǎ 
recommended to address this concern: 

¶ w²L{ ƭƻŎŀǘƛƻƴ ǎǘǳŘȅ ǘƻ ƛŘŜƴǘƛŦȅ ǘƘǊŜŜ 

ǊŜǇǊŜǎŜƴǘŀǘƛǾŜΣ ǇǊƛƻǊƛǘȅ ƭƻŎŀǘƛƻƴǎ ŦƻǊ Ŏƻǳƴǘȅ 

w²L{ ǎƛǘŜǎΦ 

¶ wŜǾƛŜǿ ƻŦ ŀƭǘŜǊƴŀǘƛǾŜ w²L{ ƛƴǎǘǊǳƳŜƴǘŀǘƛƻƴ 

ǘƻ ŘŜŦƛƴŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ǘƘŜ ǎŜƭŜŎǘŜŘ 

ǎƛǘŜǎΦ 

¶ 5ŜǾŜƭƻǇƳŜƴǘ ƻŦ ŀ ǇǊƻŎǳǊŜƳŜƴǘ ƳƻŘŜƭ ŀƴŘ 

wCt ŦƻǊ w²L{ ǎƛǘŜ ƛƴǎǘǊǳƳŜƴǘŀǘƛƻƴΣ 

ƛƴǎǘŀƭƭŀǘƛƻƴ ŀƴŘ ƻƴƎƻƛƴƎ Řŀǘŀ ŎƻƭƭŜŎǘƛƻƴΣ 

ŦƻǊŜŎŀǎǘΣ ǿŜō ŘƛǎǇƭŀȅ ŀƴŘ ŀǊŎƘƛǾƛƴƎ ǎŜǊǾƛŎŜǎΦ 

3 months 

2 
$300,000 
(One-Time 

Implementation) 

Procurement and installation of three 
roadside RWIS data collection sites. The 
following work is recommended to address 
this concern: 

¶ ¦ǎƛƴƎ ǘƘŜ ǇǊƻŎǳǊŜƳŜƴǘ ƳƻŘŜƭ ŘŜǾŜƭƻǇŜŘ ƛƴ 

ǘƘŜ ǇƭŀƴƴƛƴƎ ǎǘǳŘȅΣ ŀƎŜƴŎȅ ǎǘŀŦŦ ǿƛƭƭ ƳŀƴŀƎŜ 

8 months 
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ǇǊƻŎǳǊŜƳŜƴǘ ŀƴŘ ƛƴǎǘŀƭƭŀǘƛƻƴ ƻŦ ǘƘǊŜŜ w²L{ 

ǎƛǘŜǎΦ 

 wŜǉǳƛǊŜŘ ǇŜǊƳƛǘǘƛƴƎ ŦƻǊ ǊƻŀŘǎƛŘŜ 

ƛƴǎǘŀƭƭŀǘƛƻƴ ǘƻ ōŜ ƳŀƴŀƎŜŘ ōȅ ǘƘŜ 

ŀƎŜƴŎȅΦ 

 ¢ǳǊƴπƪŜȅ ŀǇǇǊƻŀŎƘ ǿƛǘƘ ǇǊƻŎǳǊŜƳŜƴǘ 

ŀƴŘ ƛƴǎǘŀƭƭŀǘƛƻƴ ǘŜƴŘŜǊŜŘ ŀǎ ŀ ǎƛƴƎƭŜ 

ŎƻƴǘǊŀŎǘΦ 

3 
$10,000 

(Annual Service) 

Operation of an RWIS system includes 
electronic polling, a web-based system for 
display, a 24/7 weather forecasting system 
and equipment maintenance/repair. There is 
a competitive market for these services which 
are often tendered on a three-year basis. The 
following work is recommended to address 
this concern: 

¶ ¦ǎƛƴƎ ǘƘŜ ǘŜƳǇƭŀǘŜ ŘŜǾŜƭƻǇŜŘ ƛƴ ǘƘŜ 

ǇƭŀƴƴƛƴƎ ǎǘǳŘȅΣ ŀƎŜƴŎȅ ǎǘŀŦŦ ǘƻ ƳŀƴŀƎŜ 

ǇǊƻŎǳǊŜƳŜƴǘ ƻŦ w²L{ ǇƻƭƭƛƴƎΣ ŘƛǎǇƭŀȅ ŀƴŘ 

ŦƻǊŜŎŀǎǘ ǎŜǊǾƛŎŜǎΦ 

¶ {ŜǊǾƛŎŜ ŀƎǊŜŜƳŜƴǘ ǎƘƻǳƭŘ ƛƴŎƭǳŘŜ 

ǇŜǊŦƻǊƳŀƴŎŜ ƳŜŀǎǳǊŜǎ ǘƘŀǘ ŀǊŜ ǊŜǾƛŜǿŜŘ 

ŀƴƴǳŀƭƭȅΣ ŀƴŘ ŦƛƴŀƴŎƛŀƭ ǊŜŎƻǳǊǎŜ ŦƻǊ 

ǇŜǊŦƻǊƳŀƴŎŜ ŦŀƛƭǳǊŜǎΦ 

2 months 

Patroller Training, 
Tablets (6), Webcam 
Patrolling 

1 $8,000 
$16,000 
(Annual) 

 

¢ƘŜ ŎǳǊǊŜƴǘ ǎǘŀǘǳǎ ƻŦ ǊƻŀŘ ǇŀǘǊƻƭƭƛƴƎ ŘǳǊƛƴƎ 
ƛƴŎƭŜƳŜƴǘ ǿƛƴǘŜǊ ǿŜŀǘƘŜǊ ǾŀǊƛŜǎ ŀƳƻƴƎ 
ŀƎŜƴŎƛŜǎ ƛƴ ǘŜǊƳǎ ƻŦ ǇŀǘǊƻƭƭŜŘ ǊƻŀŘ ƭŜƴƎǘƘΣ 
ǊŜŎƻǊŘƛƴƎ ŀƴŘ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ƻŦ ƻōǎŜǊǾŜŘ 

Ongoing 
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Webcams: See 
Communications 

ŎƻƴŘƛǘƛƻƴǎΣ ŀǾŀƛƭŀōƭŜ ǘȅǇŜǎ ƻŦ ǊƻŀŘπǿŜŀǘƘŜǊ 
ƛƴŦƻǊƳŀǘƛƻƴΣ ǘǊŀƛƴƛƴƎ ŀƴŘ ŘŜǘŀƛƭ ƻŦ ƎǳƛŘŜƭƛƴŜǎ 
ŦƻǊ ŎŀƭƭƛƴƎπƻǳǘ ƻǇŜǊŀǘƛƻƴǎΦ CǳǘǳǊŜ Ǝƻŀƭǎ ƻŦ 
ƘŀǊƳƻƴƛȊƛƴƎ ƭŜǾŜƭǎ ƻŦ ǎŜǊǾƛŎŜ ŀƴŘ ƛƴǘŜƎǊŀǘƛƴƎ 
ƻǇŜǊŀǘƛƻƴǎ ŀƳƻƴƎ ŀƎŜƴŎƛŜǎ ǊŜǉǳƛǊŜ ǘƘŜ 
ǎǳǇǇƻǊǘ ƻŦ ŎƻƴǎƛǎǘŜƴǘ ŀƴŘ ǘƛƳŜƭȅ ǊƻŀŘ ǇŀǘǊƻƭ 
ƛƴŦƻǊƳŀǘƛƻƴΦ ¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǿƻǊƪ ƛǎ 
ǊŜŎƻƳƳŜƴŘŜŘ ǘƻ ŀŘŘǊŜǎǎ ǘƘƛǎ ŎƻƴŎŜǊƴΥ 

¶ LƴǘŜƎǊŀǘŜŘ ŀƴƴǳŀƭ ǘǊŀƛƴƛƴƎ ƻǊ ǊŜŦǊŜǎƘŜǊ ŦƻǊ 

ŀƭƭ ǇŀǘǊƻƭƭŜǊǎ 

 IŀǊƳƻƴƛȊŜŘ ǊƻŀŘ ǇŀǘǊƻƭ ŘŜǎŎǊƛǇǘƻǊǎ 

 ¢ŜŎƘƴƻƭƻƎȅ ŀƴŘ ŎƻƳƳǳƴƛŎŀǘƛƻƴ 

ǘǊŀƛƴƛƴƎ 

 ²ƛƴǘŜǊ ƻǇŜǊŀǘƛƻƴǎ Ǉƭŀƴ 

 wƻŀŘ ƴŜǘǿƻǊƪ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ 

¶ LƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ŀ ŎƻƳƳƻƴ ǇŀǘǊƻƭƭŜǊ 

ǘŀōƭŜǘ ƻǊ ǇƘƻƴŜ ŀǇǇ ǇƭŀǘŦƻǊƳ ƛƴŎƭǳŘƛƴƎ 

ƘŀǊƳƻƴƛȊŜŘ ǊƻŀŘ ŎƻƴŘƛǘƛƻƴ ŘŜǎŎǊƛǇǘƻǊǎΣ 

ŀǳǘƻƳŀǘŜŘ ǊŜǇƻǊǘƛƴƎ ŀƴŘ ŀǊŎƘƛǾƛƴƎΣ ŀƴŘ 

ŀŎŎŜǎǎ ǘƻ ǿƛƴǘŜǊ ƻǇŜǊŀǘƛƻƴǎ Ǉƭŀƴ ƻǊ ōŜǎǘ 

ǇǊŀŎǘƛŎŜǎ ƛƴ ǊŜƭŀǘƛƻƴ ǘƻ ƻōǎŜǊǾŜŘ ŎƻƴŘƛǘƛƻƴǎΦ 

 ¢ŀōƭŜǘ ƻǊ ǇƘƻƴŜ ŀǇǇ ǊŜǉǳƛǊŜƳŜƴǘǎ ǘƻ 

ōŜ ǎǇŜŎƛŦƛŜŘ όŀƎŜƴŎȅύ  

 tǊƻŎǳǊŜƳŜƴǘ ƻǊ ǊŜǉǳƛǊŜŘ ƘŀǊŘǿŀǊŜ 

ŀƴŘ ǎŜǊǾƛŎŜǎ όŀƎŜƴŎȅύ 

¶ aƻōƛƭŜ ŀŎŎŜǎǎ ǘƻ ǎƘŀǊŜŘ ǊƻŀŘǎƛŘŜ ǿŜōŎŀƳ 

ƴŜǘǿƻǊƪ όǎŜŜ tǳōƭƛŎ /ƻƳƳǳƴƛŎŀǘƛƻƴǎύ 
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Future Cost 
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Project 
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¶ /ƻƻǊŘƛƴŀǘƛƻƴ ǿƛǘƘ ƛƴǘŜƎǊŀǘŜŘ ǎŜǊǾƛŎŜǎ Ǉƛƭƻǘ 

ǇǊƻƧŜŎǘΣ ƛŦ ǇŀǘǊƻƭƭƛƴƎ ƛǎ ǎŜƭŜŎǘŜŘΦ 

Fully implement AVL 
(St M, WP, NP) using 
service model 

1 

$35,640 
(PC, PE, 

PS), various 
types 

$62,000 (Capital 
for 31 Units) 

 
$39,000 (Annual 
Service Cost for 

65 Units) 

Automated Vehicle Location (AVL) systems 
collect on winter service vehicles collect data 
on plowing and spreading operations, truck 
location and speed and other information at 
frequent intervals along the road. This 
provides detailed, reliable and automated 
information that is essential for fleet, 
material and operations management, Road 
Salt Management Plan, and defense of claims. 
The following work is recommended to 
address this requirement: 

¶ 9ǉǳƛǇ ом ǿƛƴǘŜǊ ǎŜǊǾƛŎŜ ǾŜƘƛŎƭŜǎ ǿƛǘƘ !±[ 

ǘƘŀǘ ŀǊŜ ƴƻǘ ŎǳǊǊŜƴǘƭȅ ŜǉǳƛǇǇŜŘΦ 

¶ !ƎŜƴŎȅ ǘƻ ǇǊƻŎǳǊŜ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ŀƴŘ 

ƛƴǎǘŀƭƭŀǘƛƻƴΦ 

¶ tǊƻǾƛŘŜ ŀ ǿŜōπōŀǎŜŘ Řŀǘŀ ǇƻƭƭƛƴƎΣ ŀǊŎƘƛǾƛƴƎ 

ŀƴŘ ƎǊŀǇƘƛŎŀƭκǘŀōǳƭŀǊ Řŀǘŀ ŘƛǎǇƭŀȅ ŀƴŘ 

ǉǳŜǊȅ ǎȅǎǘŜƳ ǿƛǘƘ ǎǘŀƴŘŀǊŘƛȊŜŘ 

ƳŀƴŀƎŜƳŜƴǘ ǊŜǇƻǊǘ ƎŜƴŜǊŀǘƛƻƴΦ 

 ¢ƘŜ ǎȅǎǘŜƳ Ƴǳǎǘ ǇǊƻǾƛŘŜ ŎƻƳƳƻƴ 

ŀŎŎŜǎǎ ǘƻ ŀƭƭ ср !±[πŜǉǳƛǇǇŜŘ 

ǾŜƘƛŎƭŜǎΦ 

 ¢ƘŜ ǎŜǊǾƛŎŜ ŀƎǊŜŜƳŜƴǘ ǘƻ ƛƴŎƭǳŘŜ 

ƘŀǊŘǿŀǊŜ ƳŀƛƴǘŜƴŀƴŎŜ ŀƴŘ ǊŜǇŀƛǊ 

ŀƴŘ ŎƻƳƳǳƴƛŎŀǘƛƻƴǎ ŎƻǎǘΦ 

6 months 
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 !ƎŜƴŎȅ ǘƻ ǇǊƻŎǳǊŜ ǘƘŜ ǎŜǊǾƛŎŜ 

ŀƎǊŜŜƳŜƴǘΦ 

Integration of AVL 
and RWIS into 
management 
reporting 

1 

- 

$30,000 
(Consultant 

Assignment and 
Implementation) 

AVL systems and archives provide detailed, 
location- and time-based data on equipment 
operations and material usage that supports 
fleet, materials and other management 
systems necessary for winter operations at 
the local and agency scale. The information is 
not always used to full advantage as specific 
expertise in data management systems and 
technologies may be required to automate 
data manipulation and transfer processes. 
The following work is recommended to 
address this requirement: 

¶ wŜǾƛŜǿ ƻŦ ŎǳǊǊŜƴǘ ŀƎŜƴŎȅ ƳŀƴŀƎŜƳŜƴǘ 

ǎȅǎǘŜƳǎ ŦƻǊ ǿƛƴǘŜǊ ƻǇŜǊŀǘƛƻƴǎ ǘƻ ƛŘŜƴǘƛŦȅ 

ƻǇǇƻǊǘǳƴƛǘƛŜǎ ŦƻǊ ŀǳǘƻƳŀǘŜ ǊŜǇƻǊǘƛƴƎ ŀƴŘ 

ƛƴǇǳǘǎ ŦǊƻƳ !±[Φ 

¶ 5ŜǎƛƎƴ ŀǳǘƻƳŀǘŜŘ ǊŜǇƻǊǘǎ ŀƴŘ ŀǳǘƻƳŀǘŜŘ 

Řŀǘŀ ǘǊŀƴǎŦŜǊ ǇǊƻǘƻŎƻƭǎ ŦǊƻƳ !±[ ǘƻ 

ƳŀƴŀƎŜƳŜƴǘ ǎȅǎǘŜƳǎΦ 

¶ 5ŜǎƛƎƴ ƻǘƘŜǊ ŀǳǘƻƳŀǘŜŘ ǊŜǇƻǊǘǎΣ ǉǳŜǊƛŜǎΣ 

ƎǊŀǇƘƛŎŀƭ ŘƛǎǇƭŀȅǎ ŀƴŘ ŘŀǎƘōƻŀǊŘǎ ƛƴ 

Ŏƻƴǎǳƭǘŀǘƛƻƴ ǿƛǘƘ ŀƎŜƴŎȅ ǎǘŀŦŦΦ 

3 months 

2 

¶ ¢Ǌŀƛƴ ŀƎŜƴŎȅ ǎǘŀŦŦ ƛƴ ǳǎƛƴƎ ǉǳŜǊƛŜǎΣ ǊŜǇƻǊǘǎ 

ŀƴŘ ƛƴǘŜǊŦŀŎŜǎΦ 

¶ /ƻƻǊŘƛƴŀǘŜ ǿƛǘƘ ŀƎŜƴŎȅ L¢ ǎǘŀŦŦ ǊŜ 

ŀǳǘƻƳŀǘŜŘ ƛƴǇǳǘǎ ǘƻ ŜȄƛǎǘƛƴƎ ǎȅǎǘŜƳǎΦ 

1 month 
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Service Integration 
Pilot Project 

1 - 
$30,000 

(Consultant 
Assignment) 

¶ LƴπŘŜǇǘƘ ǊŜǾƛŜǿ ƻŦ ǎƛŘŜǿŀƭƪΣ ǇŀǊƪƛƴƎ ƭƻǘ ŀƴŘ 

ǇŀǘǊƻƭƭƛƴƎ ǇƻƭƛŎƛŜǎΣ ǊƻǳǘŜǎΣ ƻǇŜǊŀǘƛƴƎ Ǉƭŀƴǎ 

ŀƴŘ Ŏƻǎǘ ǎǘǊǳŎǘǳǊŜΦ 

¶ wŜǾƛŜǿ ŀƴŘ ƛŘŜƴǘƛŦȅ ŦŀŎǘƻǊǎ ƻŦ ǎŜǊǾƛŎŜ 

ƛƴǘŜƎǊŀǘƛƻƴ ŦƻǊ ŜŀŎƘ ŀŎǘƛǾƛǘȅΦ 

¶ 5ŜǾŜƭƻǇ ŀ ǎƘƻǊǘπǘŜǊƳ ǎŜǊǾƛŎŜ ƛƴǘŜƎǊŀǘƛƻƴ 

Ǉƭŀƴ ŦƻǊ ǎǳƛǘŀōƭŜ ŀŎǘƛǾƛǘƛŜǎΦ 

¶ LŘŜƴǘƛŦȅ ŎƻƴǎǘǊŀƛƴǘǎ ƻƴ ǎŜǊǾƛŎŜ ƛƴǘŜƎǊŀǘƛƻƴ 

ŦƻǊ ƻǘƘŜǊ ŀŎǘƛǾƛǘƛŜǎΦ 

3 months 

Improving Road Safety 

Phased 
Implementation of 
Pre-Treated and Pre-
Wetted Salt 

1 

Est. 
$1.93M 

 

23% pre-
treat 

42% pre-
wet 

$1.86M (Annual) 
 

53% pre-treat 
47% pre-wet 

Perth County and Perth East have 
implemented pre-treating or pre-wetting to 
improve service and reduce the cost of road 
salt. These methods also provide an 
opportunity to extend the length of 
maintenance routes. These advantages can 
be extended to all agencies through a 
harmonized level of service and winter 
operations plan (see: Legislative 
Requirements and Harmonization). These 
benefits can be achieved through a 3-phase 
implementation plan including procurement 
of truck-mounted equipment to handle 
winter liquids, and maintenance-yard based 
equipment to store and load winter liquids. 
Both activities are handled through agency-
based procurement and guided by the 
harmonized winter operations plan. 

1 year 
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¶ ¢ƘŜ ƛƴƛǘƛŀƭ ǇƘŀǎŜ ƛǎ ǘƘŜ ǘǊŀƴǎƛǘƛƻƴ ƻŦ ŀƭƭ 

ŎǳǊǊŜƴǘ ǊƻŎƪ ǎŀƭǘ ǇǊƻŎǳǊŜƳŜƴǘ ǘƻ ǇǊŜπ

ǘǊŜŀǘŜŘ ǎŀƭǘ ǇǊƻŎǳǊŜƳŜƴǘΣ ǊŜǎǳƭǘƛƴƎ ƛƴ 

ŜǎǘƛƳŀǘŜŘ ŀƴƴǳŀƭ ƳŀǘŜǊƛŀƭ Ŏƻǎǘ ǎŀǾƛƴƎǎ ƻŦ 

ϷсрΣллл όп҈ύΦ 

¶ tǊŜπǿŜǘ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƛǎ ƳŀƛƴǘŀƛƴŜŘ ŀǘ ƛǘǎ 

ŎǳǊǊŜƴǘ ƭŜǾŜƭ ƛƴ tƘŀǎŜ мΦ 

2 

$1.83M (Annual) 
 

40% pre-treat 
60% pre-wet 

¶ tƘŀǎŜ н ƛǎ ŀ ол҈ ƛƴŎǊŜŀǎŜ ƛƴ ǇǊŜπǿŜǘǘƛƴƎ ŀƴŘ 

ŜǉǳƛǾŀƭŜƴǘ ǊŜŘǳŎǘƛƻƴ ǘƻ ǇǊŜπǘǊŜŀǘƛƴƎΦ 

¶ 9ǎǘƛƳŀǘŜŘ ǘƻǘŀƭ ŀƴƴǳŀƭ ǊŜŘǳŎǘƛƻƴ ƛƴ ƳŀǘŜǊƛŀƭ 

Ŏƻǎǘ ƻŦ ϷфрΣллл όр҈ύΦ 

¶ LƴŎƭǳŘŜǎ ŜǉǳƛǇǇƛƴƎ мр ŎƻƳōƛƴŀǘƛƻƴ ǳƴƛǘǎ 

ŀƴŘ п ƳŀƛƴǘŜƴŀƴŎŜ ȅŀǊŘǎ ŦƻǊ ǇǊŜπǿŜǘǘƛƴƎ 

όǎŜŜΥ {ǘŀƎŜŘ LƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ tǊŜπ²ŜǘǘƛƴƎ 

9ǉǳƛǇƳŜƴǘύ 

1 year 

3 

$1.57M (Annual) 
 

5% pre-treat 
95% pre-wet 

¶ tƘŀǎŜ о ƛǎ ǘǊŀƴǎƛǘƛƻƴ ǘƻ фр҈ ǇǊŜπǿŜǘǘƛƴƎ ŀƴŘ 

ǊŜŘǳŎǘƛƻƴ ƛƴ ǇǊŜπǘǊŜŀǘƛƴƎΦ 

¶ tǊŜπǘǊŜŀǘƛƴƎ ƻŦ р҈ ƛǎ ǊŜǘŀƛƴŜŘ ŦƻǊ ƭƻŎŀǘƛƻƴǎ 

ǿƘŜǊŜ ƭƻƎƛǎǘƛŎǎ ŀǊŜ ŘƛŦŦƛŎǳƭǘ ŦƻǊ ǇǊŜπǿŜǘǘƛƴƎΦ 

¶ 9ǎǘƛƳŀǘŜŘ ǘƻǘŀƭ ŀƴƴǳŀƭ ǊŜŘǳŎǘƛƻƴ ƛƴ ƳŀǘŜǊƛŀƭ 

Ŏƻǎǘ ƻŦ ϷослΣллл όмф҈ύΦ 

¶ LƴŎƭǳŘŜǎ ŜǉǳƛǇǇƛƴƎ ŀƴ ŀŘŘƛǘƛƻƴŀƭ мм 

ŎƻƳōƛƴŀǘƛƻƴ ǳƴƛǘǎ ŀƴŘ н ƳƻǊŜ ƳŀƛƴǘŜƴŀƴŎŜ 

ȅŀǊŘǎ ŦƻǊ ǇǊŜπǿŜǘǘƛƴƎ όǎŜŜΥ {ǘŀƎŜŘ 

LƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ tǊŜπ²ŜǘǘƛƴƎ 9ǉǳƛǇƳŜƴǘύΦ 

1 year 
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Staged 
Implementation of 
Pre-Wetting 
Equipment 

2 

- 

$360,000 
(Capital) 

Implementation of Phases 2 and 3 of the 
winter materials plan to achieve winter 
material cost savings requires the 
procurement and installation of truck-
mounted equipment to handle winter liquids, 
and maintenance-yard based equipment to 
store and load winter liquids. 

¶ ¢ƘŜ tƘŀǎŜ н ǇǊƻŎǳǊŜƳŜƴǘ ƛǎ ŦƻǊ ǇǊŜπǿŜǘǘƛƴƎ 

ǎȅǎǘŜƳǎ ǊŜǘǊƻŦƛǘǘŜŘ ǘƻ мр ŜȄƛǎǘƛƴƎ 

ŎƻƳōƛƴŀǘƛƻƴ ǇƭƻǿκǎǇǊŜŀŘŜǊ ǘǊǳŎƪǎ ŀƴŘ ŦƻǊ 

ƭƛǉǳƛŘ ǎǘƻǊŀƎŜ ǘŀƴƪǎΣ ǇǳƳǇƛƴƎ ǎȅǎǘŜƳǎ ŀƴŘ 

ǎǇƛƭƭ ōŀǊǊƛŜǊǎ ŀǘ п ƳŀƛƴǘŜƴŀƴŎŜ ȅŀǊŘǎΦ 

tǊƻŎǳǊŜƳŜƴǘ ƛǎ ƘŀƴŘƭŜŘ ōȅ ǘƘŜ ŀƎŜƴŎƛŜǎ ŀƴŘ 

ƎǳƛŘŜŘ ōȅ ǊŜǉǳƛǊŜƳŜƴǘǎ ŘŜŦƛƴŜŘ ƛƴ ǘƘŜ 

ƘŀǊƳƻƴƛȊŜŘ ǿƛƴǘŜǊ ƻǇŜǊŀǘƛƻƴǎ ǇƭŀƴΦ 

6 months 

3 
$264,000 
(Capital) 

¶ ¢ƘŜ tƘŀǎŜ о ǇǊƻŎǳǊŜƳŜƴǘ ƛǎ ŦƻǊ ǇǊŜπǿŜǘǘƛƴƎ 

ǎȅǎǘŜƳǎ ǊŜǘǊƻŦƛǘǘŜŘ ǘƻ мм ŜȄƛǎǘƛƴƎ 

ŎƻƳōƛƴŀǘƛƻƴ ǇƭƻǿκǎǇǊŜŀŘŜǊ ǘǊǳŎƪǎ ŀƴŘ ŦƻǊ 

ƭƛǉǳƛŘ ǎǘƻǊŀƎŜ ǘŀƴƪǎΣ ǇǳƳǇƛƴƎ ǎȅǎǘŜƳǎ ŀƴŘ 

ǎǇƛƭƭ ōŀǊǊƛŜǊǎ ŀǘ с ƳŀƛƴǘŜƴŀƴŎŜ ȅŀǊŘǎΦ 

tǊƻŎǳǊŜƳŜƴǘ ƛǎ ƘŀƴŘƭŜŘ ōȅ ǘƘŜ ŀƎŜƴŎƛŜǎ ŀƴŘ 

ƎǳƛŘŜŘ ōȅ ǊŜǉǳƛǊŜƳŜƴǘǎ ŘŜŦƛƴŜŘ ƛƴ ǘƘŜ 

ƘŀǊƳƻƴƛȊŜŘ ǿƛƴǘŜǊ ƻǇŜǊŀǘƛƻƴǎ ǇƭŀƴΦ 

6 months 

Prioritize and 
implement snow 
drift remediation at 
100 sites 

1 - 

$25,000 
(Consultant 

Assignment for 
One-Time 
Planning) 

More than 200 winter hazard hotspots were 
identified including many due to drifting snow 
and whiteouts. MTO studies have shown that 
up to 30% of winter maintenance 
deployments on provincial highways in the 

3 months 
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$24,000 
(Capital) 

 
Estimated 

annual savings 
of $51K and 

indirect savings 
of $1M 

vicinity of Perth County is due to drifting 
snow in the three days after the end of a 
snowfall event. Provincial and many 
municipal agencies have successfully 
implemented treatments such as snow 
fences, snow hedges and snow storage 
ditches to mitigate drifting snow hazards. The 
following activities are recommended to 
address drifting snow hazards: 

¶ 5ŜǾŜƭƻǇ ŀ ǇǊƛƻǊƛǘȅ ǎŎƘŜƳŜ ŦƻǊ ǊŜƳŜŘƛŀǘƛƻƴ 

ōŀǎŜŘ ƻƴ ǎƛǘŜ ƻǊƛŜƴǘŀǘƛƻƴΣ ŜȄǇƻǎǳǊŜΣ 

ƎŜƻƳŜǘǊȅ ŀƴŘ ǘǊŀŦŦƛŎ ƛƳǇŀŎǘΦ 

¶ /ƻƴǎǳƭǘ ǿƛǘƘ ŀƎŜƴŎȅ ǎǘŀŦŦΣ ǊŜǾƛŜǿ ǎŀǘŜƭƭƛǘŜ 

ƛƳŀƎŜǊȅ ŀƴŘ ǊŜǾƛŜǿ ŀƭƭ ǎƛǘŜǎ ǘƻ ƛŘŜƴǘƛŦȅ ŀƴŘ 

ǇǊƛƻǊƛǘƛȊŜ ǎƛǘŜ ŦƻǊ ǎƴƻǿ ŦŜƴŎŜ ƻǊ ƻǘƘŜǊ 

ǘǊŜŀǘƳŜƴǘ ŀǎ ǇǊƛƻǊƛǘȅ мΣ н ƻǊ оΦ 

¶ tǊƻǾƛŘŜ ǇǊƻŘǳŎǘ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎΣ ƛƴǎǘŀƭƭŀǘƛƻƴ 

ƎǳƛŘŜƭƛƴŜǎ ŀƴŘ ŀ ǇǊƻŎǳǊŜƳŜƴǘ ǘŜƳǇƭŀǘŜ ǘƻ 

ŀƎŜƴŎȅΦ 

¶ !ƎŜƴŎȅ ǘƻ ǇǊƻŎǳǊŜ ƳŀǘŜǊƛŀƭǎ ŀƴŘ ƛƴǎǘŀƭƭŀǘƛƻƴ 

ƻŦ ƳƛǘƛƎŀǘƛǾŜ ǘǊŜŀǘƳŜƴǘǎ ŦƻǊ нл ǇǊƛƻǊƛǘȅ м 

ǎƛǘŜǎ όŎŀǇƛǘŀƭύ 

2 

$24,000 
(Capital) 

 
Estimated 

annual savings 
of $102K and 

¶ !ƎŜƴŎȅ ǘƻ ǇǊƻŎǳǊŜ ƳŀǘŜǊƛŀƭǎ ŀƴŘ ƛƴǎǘŀƭƭŀǘƛƻƴ 

ƻŦ ƳƛǘƛƎŀǘƛǾŜ ǘǊŜŀǘƳŜƴǘǎ ŦƻǊ нл ǇǊƛƻǊƛǘȅ н 

ǎƛǘŜǎ όŎŀǇƛǘŀƭύΦ 

3 months 
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Action Priority 
Current 
Annual 

Cost 

Estimated 
Future Cost 

Scope of Work 
Project 

Duration 

indirect savings 
of $2M 

3 

$72,000 
(Capital) 

 
Estimated 

annual savings 
of $256K and 

indirect savings 
of $10M 

¶ !ƎŜƴŎȅ ǘƻ ǇǊƻŎǳǊŜ ƳŀǘŜǊƛŀƭǎ ŀƴŘ ƛƴǎǘŀƭƭŀǘƛƻƴ 

ƻŦ ƳƛǘƛƎŀǘƛǾŜ ǘǊŜŀǘƳŜƴǘǎ ŦƻǊ сл ǇǊƛƻǊƛǘȅ о 

ǎƛǘŜǎ όŎŀǇƛǘŀƭύΦ 

2 years 

Communicating with the Public 

Extend Municipal511 
subscription to all 

1 

$2,700 
(paramedic 

PC) 
 

$7,300 
(paramedic 

St M) 

$0 

All County agency websites provide some 
degree of tombstone information about 
winter operations policies and three agencies 
provide active information about current or 
planned road closures, construction and 
detours through the commercial Muncipal511 
website. The County subscription to 
Municipal511 can be extended to integrate all 
county municipalities at no additional charge 
to provide the opportunity to post twitter 
feeds or maps depicting current winter 
conditions and seasonal load restrictions. This 
can be accomplished by: 

¶ !ƎŜƴŎƛŜǎ ǘƻ ŘŜǎƛƎƴŀǘŜ ƻƴŜ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ 

ŦƻǊ ƛƴǘŜƎǊŀǘŜŘ рмм ǿƛƴǘŜǊ ƻǇŜǊŀǘƛƻƴǎ ŀƴŘ 

ǎŜŀǎƻƴŀƭ ƭƻŀŘǎ ŦŜŜŘǎ όά²ƛƴǘŜǊ рмм 

/ƻƻǊŘƛƴŀǘƻǊέύΦ 

1 month 



   The County of Perth 
Winter Maintenance Modernization 

 Modernization and Network Integration Options | November 19, 2020 

115    

Action Priority 
Current 
Annual 

Cost 

Estimated 
Future Cost 

Scope of Work 
Project 

Duration 

¶ /ƻƻǊŘƛƴŀǘƻǊ ǘƻ ǳǇŘŀǘŜ aǳƴƛŎƛǇŀƭрмм 

ǎǳōǎŎǊƛǇǘƛƻƴ ǿƛǘƘ ¢ǊŀƴǎƴƻƳƛǎ ǘƻ ƛƴŎƭǳŘŜ ŀƭƭ 

ƳǳƴƛŎƛǇŀƭƛǘƛŜǎ ŀƴŘ ŦŜŜŘǎ ŦǊƻƳ ǎƛȄ ǊƻŀŘǎƛŘŜ 

ǿŜōŎŀƳǎ όǎŜŜ ōŜƭƻǿύΦ 

Install 6 roadside 
webcams to provide 
real-time conditions 
to Municipal511 

1 - 
$30,000 (One-

Time) 

Posting of active winter road conditions 
information in a timely manner is often not 
feasible because agencies do not have 
resources to patrol frequently and 
communicate information on rapidly 
changing conditions. This issue can be 
addressed by installing a network of roadside 
webcams with direct feed to Municipal511. 
The scope of work includes: 

¶ ²ƛƴǘŜǊ рмм /ƻƻǊŘƛƴŀǘƻǊ ǘƻ ǿƻǊƪ ǿƛǘƘ ŀƭƭ 

ŀƎŜƴŎȅ ǎǘŀŦŦ ǘƻ ƛŘŜƴǘƛŦȅ ƻƴŜ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ 

ǎƛǘŜ ŦƻǊ ǊƻŀŘǎƛŘŜ ǿŜōŎŀƳ ƛƴǎǘŀƭƭŀǘƛƻƴΦ 

 hōǘŀƛƴ ƴŜŎŜǎǎŀǊȅ ǇŜǊƳƛǘǎ ŀƴŘ 

ŀǊǊŀƴƎŜ ǎŜǊǾƛŎŜǎ όǇƻǿŜǊΣ 

ŎƻƳƳǳƴƛŎŀǘƛƻƴǎύΦ 

 5ŜǾŜƭƻǇ ǇǊƻŎǳǊŜƳŜƴǘ ǎǇŜŎƛŦƛŎŀǘƛƻƴ 

όƳŀȅ ōŜ ƭƛƴƪŜŘ ǿƛǘƘ w²L{ tƭŀƴƴƛƴƎ 

Ŏƻƴǎǳƭǘŀƴǘ ŀǎǎƛƎƴƳŜƴǘύΦ 

 !ƎŜƴŎȅ ǇǊƻŎǳǊŜƳŜƴǘ ƻŦ ǎƛȄ ǊƻŀŘǎƛŘŜ 

ǿŜōŎŀƳǎ ŀǎ ǘǳǊƴπƪŜȅ ŀǎǎƛƎƴƳŜƴǘ 

ƛƴŎƭǳŘƛƴƎ ǊƻŀŘǎƛŘŜ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜΣ 

ŎŀƳŜǊŀǎ ŀƴŘ ƭƛƎƘǘƛƴƎΣ ǎŜǊǾƛŎŜǎ Ƙƻƻƪπ

ǳǇ ŀƴŘ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ƭƛƴƪ ǘƻ 

aǳƴƛŎƛǇŀƭрмм ǿŜōǎƛǘŜΦ 

6 months 
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Appendix A: Current Practices Client Questionnaire 

Information on the following topics is requested for roadways, parking lots, and sidewalks.  

1. Winter Maintenance Routes and Service Standards (plow and patrol) 
a. Routes maps with direction of travel, turning points, cul-de-sacs, start/end point, total 

lane-kilometers, and Class or priority for each route or segment (if a route includes 
multiple classes) 

b. Always the same or adjusted to circumstances? 
c. Route shared with other towns/counties? 

2. Deployment Practices 
a. Trigger for deployment 
b. Directed by Manager, foreman, operator?  
c. Source of weather or road condition information 
d. Material types and application rates 

i. Rock salt 
ii. Winter sand 
iii. Liquids if used (pre-wet or anti-icing) 
iv. Application rates (vary by weather condition or route class?) 
v. Application rate set by operator, foreman or manager? 
vi. Is sand applied continuously, or only hills and curves or danger spots? 

3. Maintenance/material and vehicle storage yard locations 
a. Buildings, facilities, storage capacity (salt, sand, winter liquids) 
b. Structure type, construction, age, deficiencies, general performance 
c. Vehicle maintenance facilities and equipment 
d. Fueling facilities and capacity 

4. Vehicles and Related Equipment 
a. Number and type (load weight capacity, # rear axles) 
b. Spreader capacity 
c. Material discharge type 

i. Side (ahead of drive wheels) or Rear (tailgate) 
d. Spreader controller type 

i. Manual  
ii. Electronic, ground-speed control of chain, auger or gate 
iii. (brand name if available) 
iv. Electronically logged on-board? 
v. Logged remotely by GPS/AVL/telematics? 

5. Winter Operations Staffing and Shift Plan 
6. Patrolling and Winter Condition Reporting 
7. Record Keeping of time and materials 

a. Manual/office software/GPS reports 
8. Service Delivery Type  

a. Maintenance Operations: In-house/leased trucks/contracted drivers/turn-key service 
b. Equipment Maintenance: In-house/contracted service 

9. Winter Season Resource Use 
a. Labour 
b. Equipment hours or km 
c. Rock salt 
d. Winter sand 
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e. Winter liquids 
10. Snow fences or hedges? 
11. Road Salt Management Plan? 

 



  

   

B 
Appendix B: Maintenance Yard 
Functional Assessment 
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Appendix B: Maintenance Yard Functional Assessment 

Maintenance Yard Functional Factors Used for Analysis: 

Functional Factor Weight 

Storage capacity 5 

Availability of fueling facilities 5 

Yard acreage 5 

Building condition 4 

Use of facility for other purposes/seasons and availability of 
amenities 

4 

Access to service 3 

Environmental sensitivity 2 

Road class of the adjacent road 2 

Land use/zoning 1 
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Maintenance Yard Evaluation Spreadsheet (Storage Capacity and Fueling Facilities): 
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Maintenance Yard Evaluation Spreadsheet (Land Use/Zoning): 
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Maintenance Yard Evaluation Spreadsheet (Environmental Sensitivity, Yard Acreage, and Building Condition): 
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Maintenance Yard Evaluation Spreadsheet (Use of Facility for Other Purposes/Seasons and Availability of Amenities): 

 

 

Yard Name Municipality Other Uses for Yard
Availability of Maintenance 

Facilities

Availability of Employee 

Amenities

Use of Facility for Other Purposes/Seasons and 

Availability of Amenities Score (0-5)

Weighted Use of Facility for Other 

Purposes/Seasons and Availability of 

Amenities Score

Mitchell (PC) Perth County

Used for all other public works functions 

(but not sewer and water operations at 

county level)

1 wash bay, 3 garage bays, 2 

additional equipment storage 

sheds are located at this 

property (1 is heated)

Department admin offices 5 20

Stratford Perth County
Used as a secondary yard for public 

works functions
1 pick-up bay None 1 4

Milverton (PC) Perth County Used as a depot in the summer None None 1 4

St Marys St Marys

All public works functions (i.e. water, 

sanitary, ambulance, police, finance, 

admin, building, IT etc.)

Wash facilities with oil 

separator, 1 bay for 

maintenance (i.e. crane and 

work bench)

Lunch room for operators, 

supervisors offices, womens and 

mens locker room (with shower)

5 20

Milverton (PE) Perth East

Water/Wastewater, Parks, Turf 

Maintenance, Year-Round Road 

Maintenance, generally 5 FT employees 

report to this yard; Department 

Administration occurs at the municipal 

office. 

Operations centre, washbay, 

equipment storage, parts 

storage, maintenance area,  5 

tonne pedestal crane

2 foreman offices, lunch room, 

staff room, training room, 

municipal vault

5 20

North Easthope Perth East

Predominately year-round road 

maintenance operations, generally 4 FT 

employees report to this yard

Operations centre, equipment 

storage, maintenance area, 3 

tonne overhead crane

1 foreman office, lunch room 3 12

Downie Perth South
Used for roads summer maintenance and 

parks/cemetaries
None

Foreman's office and lunch room. 

Adjacent to Municipal Office and 

Park / Sports fields

3 12

Blanshard Perth South Public Works (all seasons) None Lunch room 3 12

Mitchell (WP) West Perth

All year facility for Public Works, 

Operations, Environmental Services, and 

Parks Administrations (20 employees) 

None

 Office space (20 ft x 80 ft), 

training room, storage, and break 

room

4 16

Elma North Perth Public Works Road Maintenance Service Bay (no hoist)

Office space and lunch room (but 

they're both minimal). Offices 

DO NOT meet modern health and 

safety standards.

2 8

Listowel North Perth Public Works Road Maintenance
Service Bay (no hoist, just floor 

jacks)
Office space, lunch room. 2 8

Wallace North Perth Public Works Road Maintenance Service Bay (a hoist is present) Office space, lunch room 3 12

MTO Listowel North Perth
None, just a bit of dry storage in the 

shed
None

Very small office with a tiny wall 

heater, but not used for any 

office type work

1 4
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Maintenance Yard Evaluation Spreadsheet (Access to Services and Adjacent Road Class) 

 

Yard Name Municipality
Access to Services (sewer, water, 

power, communications)

Access to Services 

Score (0-5)

Weighted Access to Services 

Score
Road Class of Adjacent Road

Road Class Score (0-

5)

Weighted Road 

Class Score

Mitchell (PC) Perth County
Municipal water, Municipal sewer, 

power, and internet
5 15 Class 4 4 8

Stratford Perth County Power and internet 2 6 Class 2 5 10

Milverton (PC) Perth County Power and internet 2 6 Class 3 4 8

St Marys St Marys

Sewer, water, power, and fibre optic 

communications all present (SWM 

with quality control onsite)

Onsite standby generator with 

autostart present

5 15 Class 4 4 8

Milverton (PE) Perth East

Private water, municipal sewer, 3-

phase hydro, propane and wood 

heating, on-site storm pond, stand-by 

diesel generator, fiber internet & land 

line phone

3 9 Class 6 3 6

North Easthope Perth East

Private on-site water and sewer, 

propane, phone & internet, stand-by 

diesel generator, single-phase hydro

3 9 Class 4 4 8

Downie Perth South

Access to municipal water (no fire 

capacity), shares septic system with 

adjacent municipal office, and has 

fiber optic communications

3 9 Class 5 3 6

Blanshard Perth South
Has private well, septic system, and 

fiber optic communications
2 6 Class 3 4 8

Mitchell (WP) West Perth

Sewer, water, storm, gas, 3 phase 

power, backup generators, and 

fibreoptic communications

5 15 Class 4 3 6

Elma North Perth
Municipal water, Municipal sewer, 

power, and internet
5 15 Class 4 3 6

Listowel North Perth
Municipal water, Municipal sewer, 

power, and internet
5 15 Class 4 3 6

Wallace North Perth Power and internet 2 6 Class 4 3 6

MTO Listowel North Perth

Power and internet (Access to 

Municipal water and sewer on the 

street but not directly into building)

4 12 Class 4 3 6
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Maintenance Yard Evaluation Spreadsheet (Total Weighted Score and Ranking) 

 

Yard Name Municipality Additional Notes (i.e. shared yard?)
TOTAL RAW 

SCORE

TOTAL WEIGHTED 

SCORE

Murray's Ranking of 

Existing Operations (Raw)

Murray's Ranking of Existing 

Operations (Weighted)

Mitchell (PC) Perth County

-Material shared with West Perth

-Perth County's plow truck at St Marys fills brine tank from Mitchell Yard to pre-wet 

salt

35.7 127.5 3 2

Stratford Perth County Material shared with Perth South only 30.7 95.5 4 4 (tied)

Milverton (PC) Perth County

-Material storage facility is located off-site at nearby Perth East Milverton Yard and 

shared with Perth East

-All salt stored at this yard is pre-treated salt

20 53 10 11

St Marys St Marys

Perth County parks one plow truck here (#6) and loads that truck with salt/sand using 

St Marys stock (County tracks its material usage and submits usage to Town of St Marys 

on a monthly basis).

Note: Perth County stated it would make sense if Perth South shared this yard as well

38 124 1 3

Milverton (PE) Perth East

-Material storage facility is shared with Perth County (shared material storage ONLY)

-Everything else on yard is owned and operated by Perth East. County pays for 

materials and will invoice Perth East

-All salt stored at this yard is pre-treated salt

36 132 2 1

North Easthope Perth East -Not shared 25.5 85.5 6 5

Downie Perth South
All required materials are purchased directly from Perth County's Stratford Yard and 

loaded directly onto truck for Perth South's use
18 65 11 (tied) 9

Blanshard Perth South
Salt/sand is purchased from Perth County's Stratford Yard and is replenished 

throughout the season as needed in the storage at Blanshard yard
18 49 11 (tied) 12

Mitchell (WP) West Perth
All required materials are purchased directly from Perth County's Michell Yard and 

loaded directly onto truck for West Perth's use
23 67 8 (tied) 8

Elma North Perth Not shared 25 79 7 6

Listowel North Perth Not shared 23 78 8 (tied) 7

Wallace North Perth Not shared 29.5 95.5 5 4 (tied)

MTO Listowel North Perth
-Not shared

-This yard is a short term rental from MTO
21.5 63.5 9 10
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Appendix C: Yard and Fleet Rental Rates (Perth County) 

Items except #4 and #12 provided by client on August 7, 2020: 

 
1. County Mitchell Shop: $8.68/sq.ft.of building space 
2. County Milverton Shop: $5.84/sq.ft. 
3. County Stratford Shop: $4.17/sq.ft. 
4. For modelling purposes, we will assume $6.00 as a working figure for all other yards. 
5. Tandem Plow: $110/hr 
6. Tri-Axle Plow: $115/hr 
7. Loader: $65/hr 
8. Pick-up Truck: $30/hr 
9. Single Axle: $68/hr 
10. Sidewalk Machine: $55/hr 
11. One-Ton: $50/hr 
12. Assumed service speed 40 kph 

 





  

   

D 
Appendix D: Agency Specific 
Constraints for Route Optimization 
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Appendix D: Agency Specific Operating Constraints 

Responses to updated data request for locations of left turn, u turn, hotspots, cold spots, one-way roads 
(September 18). 

Summary of Operational Restrictions by Municipality: 
 

Roadway 
needs a single 

axle truck 

U-turn 
intersections 

Left-turn 
intersections 

Cold 
spot 

locations 

One-
way 

roads 

Number of 
Provided PDF 

files 

Perth 
East 

Map attached 

Only when dead-
heading 

That means 
traveling from 
maintenance 

yard to start of 
route, or end of 
route back to 
maintenance 

yard. 

 

(No map 
attached) 

SHOULD BE 
ONLY WHEN 
DEADHEAD 

(TRAVELLING 
TO OR FROM 

START OF 
ROUTE) IN 

OTHER 
WORDS IT IS 

NOT 
ALLOWED 
WHERE 

SPREADING 
OR PLOWING 
TAKES PLACE 

(No map 
attached) 

129 
between 
line 61 
and line 

64  

Map 
attached 

3 

Perth 
South 

None Map attached Map attached None 
Map 

attached 
1 

North 
Perth 

Urban areas of 
listowel, 

monkton and 
atwood: route 

a.b,c and k 

Highway 23 (road 
164), county road 

line 55, county 
road line 72, 

county road line 
86, county road 
line 88, county 
road line 91, 

county road line 
93, county road 
178, county road 
140, county road 
147, municipal 
boundary roads 

140, 172 and 
173.( Map 
Attached) 

N/A (No map 
attached) 

N/A N/A 0 
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Roadway 
needs a single 

axle truck 

U-turn 
intersections 

Left-turn 
intersections 

Cold 
spot 

locations 

One-
way 

roads 

Number of 
Provided PDF 

files 

West 
Perth  

Mitchell only 

Do u-turn when 
coming to a 
county or 

provincial road or 
highway. (No 

map attached) 

Not allowed 
(No map 
attached) 

None None 1 

Town 
of St 
Marys 

Map Attached Map Attached Map Attached 
Map 

Attached 
Map 

Attached 
1 

Perth 
County 

None Map Attached 

At the ends of 
plow runs or 

county 
boundary. 

None None 1 

North Perth 

¶ {ǘǊŀƛƎƘǘ {ŀƭǘ hƴƭȅ ƻƴ оπƭŀƴŜ ŎƻƴƴŜŎǘƛƴƎ ƭƛƴƪ wƻŀŘ ƛƴ [ƛǎǘƻǿŜƭΥ .Ŝŀǘ . ǘǊǳŎƪ ǳǎŜŘ  

�R ²ŀƭƭŀŎŜ !ǾŜ bƻǊǘƘ ŦǊƻƳ aŀƛƴ {ǘΦ ǘƻ ǘƻǿƴ ƭƛƳƛǘ ŀǘ ут 

�R aŀƛƴ ǿŜǎǘ ŦǊƻƳ мср ǘƻ ²ŀƭƭŀŎŜ !ǾŜƴǳŜ 

�R aŀƛƴ 9ŀǎǘ ŦǊƻƳ ²ŀƭƭŀŎŜ !ǾŜΦ ǘƻ ¢ǊŜƳŀƛƴŜ !ǾŜΦ 

¶ {ƛƴƎƭŜ !ȄƭŜ wƻǳǘƛƴƎ ŦƻǊ ǳǊōŀƴ ŀǊŜŀǎ ƻŦ [ƛǎǘƻǿŜƭΣ aƻƴƪǘƻƴ ŀƴŘ !ǘǿƻƻŘΥ �Z�}�µ�š�������X���U�������v�����< 

¶ /ǳƭπŘŜπǎŀŎ ǇƭƻǿƛƴƎ ŀƴŘ ǎŀƴŘƛƴƎ ŀǾŜǊŀƎŜ мΦр ƳƛƴǳǘŜǎ ǘƻ о ƳƛƴǳǘŜǎ ŦƻǊ ǇƭƻǿƛƴƎ ŀƴŘ ǎŀƴŘƛƴƎΦ 

¶ о Ǉƻƛƴǘ ¢ǳǊƴ ŀǊƻǳƴŘǎ ŀǊŜ ŀŎŎŜǇǘŀōƭŜ ŀǘ ƛƴǘŜǊǎŜŎǘƛƻƴǎ ǿƛǘƘ IƛƎƘǿŀȅ но όwƻŀŘ мспύΣ /ƻǳƴǘȅ wƻŀŘ [ƛƴŜ 
ррΣ /ƻǳƴǘȅ wƻŀŘ [ƛƴŜ тнΣ /ƻǳƴǘȅ wƻŀŘ [ƛƴŜ усΣ /ƻǳƴǘȅ wƻŀŘ [ƛƴŜ ууΣ /ƻǳƴǘȅ wƻŀŘ [ƛƴŜ фмΣ /ƻǳƴǘȅ 
wƻŀŘ [ƛƴŜ фоΣ /ƻǳƴǘȅ wƻŀŘ мтуΣ /ƻǳƴǘȅ wƻŀŘ мплΣ /ƻǳƴǘȅ wƻŀŘ мптΣ aǳƴƛŎƛǇŀƭ ōƻǳƴŘŀǊȅ ǊƻŀŘǎ 
мплΣ мтн ŀƴŘ мто Φ 

Perth County 

¶ LƴŘƛŎŀǘŜ ƻƴ ŀ ƳŀǇ ǊƻŀŘǿŀȅ ƭƻŎŀǘƛƻƴǎ ǎǳŎƘ ŀǎ ǳǊōŀƴ ŀǊŜŀǎΣ ǿƘŜǊŜ ŀ ǎƛƴƎƭŜ ŀȄƭŜ ǘǊǳŎƪ ƛǎ ǊŜǉǳƛǊŜŘ 
όhǘƘŜǊǿƛǎŜ ŦƻǊ ¢ŀǎƪǎ о ϧ пΣ ǎŀƴŘƛƴƎ ǊƻǳǘŜǎ ǿƛƭƭ ōŜ ŎƻƳǇƭŜǘŜŘ ōȅ ǘǊƛπŀȄƭŜ ǘǊǳŎƪǎ ŀƴŘ ŀƭƭ ƻǘƘŜǊ ǊƻǳǘŜǎ 
ǿƛƭƭ ōŜ ŎƻƳǇƭŜǘŜŘ ōȅ ǘŀƴŘŜƳ ǘǊǳŎƪǎύΤ bƻǘ ŀǇǇƭƛŎŀōƭŜ ǘƻ /ƻǳƴǘȅ 

¶ tǊƻǾƛŘŜ ŜǎǘƛƳŀǘŜŘ ǘƛƳŜ όƳƛƴǳǘŜǎύ ǘƻ Ƴŀƛƴǘŀƛƴ ŀ ŎǳƭπŘŜπǎŀŎΤ bƻǘ ŀǇǇƭƛŎŀōƭŜ ǘƻ /ƻǳƴǘȅ 

¶ tǊƻǾƛŘŜ ŜǎǘƛƳŀǘŜŘ ŘŜƭŀȅ όƳƛƴǳǘŜǎύ ǘƻ ŎƻƴŘǳŎǘ ŀ ¦πǘǳǊƴΤ о ƳƛƴǳǘŜǎ 

¶ LƴŘƛŎŀǘŜ ƭƻŎŀǘƛƻƴǎ ƻƴ ŀ ƳŀǇ ǿƘŜǊŜ ƭŜŦǘ ǘǳǊƴǎ Ŏŀƴ ōŜ ǇŜǊƳƛǘǘŜŘ ŀǘ ƛƴǘŜǊǎŜŎǘƛƻƴǎΤ !ǘ tŜǊǘƘ wƻŀŘ мом 
ŀƴŘ tŜǊǘƘ [ƛƴŜ тн ϧ tŜǊǘƘ wƻŀŘ мом ŀƴŘ tŜǊǘƘ [ƛƴŜ усΦ  

¶ LƴŘƛŎŀǘŜ ƭƻŎŀǘƛƻƴǎ ƻƴ ŀ ƳŀǇ ǿƘŜǊŜ ¦πǘǳǊƴǎ Ƴŀȅ ōŜ ŀƭƭƻǿŜŘΤ !ǘ ǘƘŜ ŜƴŘǎ ƻŦ Ǉƭƻǿ Ǌǳƴǎ ƻǊ /ƻǳƴǘȅ 
ōƻǳƴŘŀǊȅΦ 

¶ LƴŘƛŎŀǘŜ ŎƻƭŘ ǎǇƻǘ ƭƻŎŀǘƛƻƴǎΣ ǎǳŎƘ ŀǎ ōǊƛŘƎŜǎΣ ƻƴ ŀ ƳŀǇ ǿƘŜǊŜ ŀ ǘǊǳŎƪ ǎƘƻǳƭŘ ƴƻǘ ǘǊŀǾŜǊǎŜ ŀƴŘ ǿƘȅ 
όƛΦŜΦ ƻǾŜǊƭƻŀŘƛƴƎ ōǊƛŘƎŜ ǿŜƛƎƘǘύΤ ŀƴŘ bƻƴŜ 

¶ LŘŜƴǘƛŦȅ ƻƴ ŀ ƳŀǇ ǘƘŜ ƭƻŎŀǘƛƻƴ ƻŦ ƻƴŜπǿŀȅ ǊƻŀŘǎ όƛŦ ŀƴȅύΦ bƻƴŜ 
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Perth East 

¶ {ŜōǊƛƴƎǾƛƭƭŜ ŀƴŘ .ǊǳƴƴŜǊΣ bƛǘƘōǳǊƎΣ aƛƭǾŜǊǘƻƴ ƳŀǇǎ ǇǊƻǾƛŘŜŘΦ 
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Perth South 

¶ ²Ŝ ƘŀǾŜ ƴƻ ǎƛƴƎƭŜ ŀȄƭŜ ǊƻǳǘŜǎΣ ŀƴŘ ƴƻ ǘǊƛπŀȄƭŜ ǘǊǳŎƪǎ 

¶ ²Ŝ ƻƴƭȅ ƘŀǾŜ м ŎǳƭπŘŜπǎŀŎ ŀǘ ǘƘŜ ŜƴŘ ƻŦ .ƻȅŎŜ {ǘǊŜŜǘ ƛƴ {ŜōǊƛƴƎǾƛƭƭŜΣ L ǿƻǳƭŘ ŜȄǇŜŎǘ ƛǘ ǿƻǳƭŘ ƻƴƭȅ 
ǘŀƪŜ м ŀŘŘƛǘƛƻƴŀƭ ƳƛƴǳǘŜ ǘƻ ŎƭŜŀǊ όƛǘ Ƙŀǎ ƎǊŀǎǎ ŀƴŘ ƻǳǊ ŘǊƛƴƪƛƴƎ ǿŀǘŜǊ ǎȅǎǘŜƳ ƛƴ ǘƘŜ ƳƛŘŘƭŜ ƻŦ ŎƛǊŎƭŜύ 

¶ 9ǎǘƛƳŀǘŜ н ƳƛƴǳǘŜǎ ǘƻ ŎƻƴŘǳŎǘ ŀ ¦πǘǳǊƴ 
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¶ aŀǇ !ǘǘŀŎƘŜŘΣ [ŜŦǘ ǘǳǊƴǎ ǿƻǳƭŘ ōŜ ǇŜǊƳƛǘǘŜŘ ŀǘ ƛƴǘŜǊǎŜŎǘƛƻƴ ƻŦ tǊƻǾƛƴŎƛŀƭ IƛƎƘǿŀȅǎ ŀƴŘ /ƻǳƴǘȅ 
wƻŀŘǎ ōǳǘ ǘǊȅ ǘƻ ƪŜŜǇ ǘƻ ŀ ƳƛƴƛƳǳƳ 

¶ aŀǇ !ǘǘŀŎƘŜŘΣ ¦ ǘǳǊƴǎ ǿƻǳƭŘ ƎŜƴŜǊŀƭƭȅ ōŜ ǇŜǊƳƛǘǘŜŘ ǿƘŜǊŜ ǘƻǿƴǎƘƛǇ ǊƻŀŘǎ ƳŜŜǘ ǇǊƻǾƛƴŎƛŀƭ 
ƘƛƎƘǿŀȅǎ ŀƴŘ tŜǊǘƘ /ƻǳƴǘȅ ǊƻŀŘǿŀȅǎ ŀƴŘ ŀǘ ŘŜŀŘ ŜƴŘǎ ƻǊ ¢ ƛƴǘŜǊǎŜŎǘƛƻƴǎ 

¶ bƻ ŎƻƭŘ ǎǇƻǘǎ ƻƴ ²ƛƴǘŜǊ ƳŀƛƴǘŀƛƴŜŘ ǊƻŀŘǿŀȅǎ 

¶ bƻ ƻƴŜ ǿŀȅ ǊƻŀŘǎ ƛƴ tŜǊǘƘ {ƻǳǘƘ 

 


