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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 acdmenend actions to modernize winter
maintenance practices. This report presents findings of study to facilitate consultation on current
practice, gaps in comparison with industry benchmaréspmmendation®n modernization options

and implementation plamvith estimated costs and savings

Modernization options were classified into three priority levels according to the degree of risk
reduction, ease of implementation and cost implicatioRsority 1indicates feasibility for
implementation within one yeaiPriority 2within three years andPriority 3more than three years. Cost
implications of modernization practices are estimated to a first approximation where informatsn
available.The process was applied to tf@lowingelementsof the winter mainenance process:
[ SAA&t I GADBS NBIldZANBYSyiwSO2NR (SSLIAyY3
w2dzi S 2LIGAYAT FGA2Y YR YBREEZINA | a

AYGSaNr GAzy tFNJAYy3 2G4

2 SFGKSNI AYF2NXYIEGAZ2Y { SNIDAOS RSt ADSNE
ttGN%ftAyﬂA t dzo®@2AYOY dzy A OF A2y &
ZAYUSNI YFUSNRIE a BNAFGAYI &ay2¢é KIT I NRa
ct §Si

The study findings and overall recommendations for each of the above categories are presented in the
following. Readers are referred fection5 for the recommended priority actions (i.driority 1, 2,and

3) associated with each of the above winter maintenance proekssents and tdSection 6for a costed
implementation plan that address the recommendations through five key initiatives.

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 efffee and consistent operations. These can be
addressed through the development of documents and related policies sucheashof Service and

Winter Operations Plan (WOP). Gaps in comparison with benchmark documents and practices were
found relating to veather 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,-etisttiveness of snow ceing 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 wilourcewater Protectiorequirements of the @tario Clea Water
Ad related to road saltOne agency lacks RoadSalt Management Plan (RSMP) as requiineitie
Canadian Environmental Protection Azndall existing plans are deficient in not being updated
annually and in not reporting performanoeeasures to Environment Canada annualdevelopment of
a harmonized plan for all agencies is recommended.



The Countyf Perth CIM
Winter Maintenance Modernization
Modernization and Network Integration OptiohsNovember 19, 2020

A route optimization study was undertaken to assess whether savings are possible by optimizing existin
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 footprinthe andysis 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 computased system to predict the shortest possible route
network while meeting MMS sendgdime requirements and spreader capacity limitations. The network
integration analysis usefdur approaches; firstcurrent routes were optimizedSecond, current routes
were optimizedwithout regard to municipal boundarie$hird, yards were sequentially removed
according to their rating on key functions urdile ofthe two route optimization criteriavasno longer

met andfourth, yards were added to a blank network at optimal locations, starting from one yard, until
the two route optimization constraints were metn the municipal boundary removal and subsequent
reduced yardanalysesthe route precedence system was simplified from the six level MMS system to a
two-level system based on MM3asdl and 2, and MME&lass3 through 6.The plow/spreaders

currently associated with each removed yard were also removed, reducing the equipment from an initial
complement of 4 to a final of 37Changes in level of service due to network integration in comparison
with the current conditionvere 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 presentetiefe are many €cision rules and localized factors that are
challengingo account for in the optimization process, especially with optimizing routes for six large
municipalities As such, some die computergenerated solutions malye regarded as infeasible or
untenabk, particularly for St. Marys as it entails a very complex road netWag&essary adjustments
impact on individual routes and do not invalidate the overall network integration analysis.

Despite the above limitations, the optimization results aadid at the scale of planning a future
maintenance yard networkTheanalysis of existing routes demonstrated that they efficient as
currently operatedin comparison with the optimal routes, and no chasgere recommended. In
other words, the currat truck routing scenarios are running in a very efficient manner, as visually
demonstrated inSection4.3.2

The removal of municipal boundaries with current maintenance yard network showeatginal
increase in service level compared with the current routes

The yard removal analysis demonstrated the feasibility to retire up to three exiswgrfunctioning

yards (ten remaining) and their service trucks while still meetingriemumMMS and spreader

capacity requirementsThis scenario resulted in a predicted annual cost saving exceeding $300,000 but
with undesirablereductiorsin level of service.

The ckan slate analysis demonstrated the feasibility to further reduce the network to six yards if they
are ideally situated for route coverage rather thiaased orthe functionality of the existing yards. The
predicted ideal locations indicate the possibilityretain existing yards in the ideal network rather than
starting from greenfieldThe predicted savings of this scenario are lower than theyted scenario due

to longer travel routes, and thendesirablereduction in service level is more severe.
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Both network integration studies considered only the efficiency of route coveradditionalplanning
studies are recommended to establish fleet characteristics of a reduced yard nethairkan maintain
the currentlevels of service and, to estimapeoperty costs associated with maintenance yanggrades
and repurposing

Some agencies use the basic OGRA weather app or a similar commerciaisagzommended taise
the OGRA Enterprise level Weather Tracker that meets MigGrementsand to include weather
information procedures in th&inter Operations Plan. In additiothree agencies have access to the
MTO Road Weather Information System (RWIS) that provideslrased forecasts. It is recommended
to expand this to all agencies ab mdditional costto evaluate the additional benefit of RWIS in
planning winter operationand to implement a Countpased RWI® support more efficient usef
winter materids.

Patrolling was found to exceed OGRA guidelines in s@awes, although Perth Eastd North Perth are
recommended to reduce liability by meeting patrolling length guidelines. A revigatadllingtraining
and of winter operations plansnd fully implementing patrdaablet or app technologys recommened
to ensure consistent operations and strengthen defense of cldimglementation of a webcam
network to enhance patrolling is recommendasd part ofthe public communicationplan. Integrated
patroller operations are recommended as a pilot project ia ervice delivery assessment.

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 dfgated and prewet salt by Perth

Gounty and Perth East are advanced in comparison sdtinesimilar agencies. Preet and pretreated

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 hanized rules of practice is recommended to
provide consistent road conditions and enhance defense of clditiis.should include a revievf the

relative benefits okalt, sandand salt: sandnix with a view to modernizing winter materials practidas
aharmonized Winter Operations Plan

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

Automatic Vehicle LocatiofAVL) is an industry benchmark for tracking winter maintenance operations
and material application. It is implemented bgly two Perth County agencider information

management purposeAVL has the potsial 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 t
integrate AVL with existing business processes is recommended as a priority, with future work to review
the best service delivery optidior AVLacross all agencies.
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Sidewalk operations utilize modern, state of the art equipment. All agencies have a policy on sidewalk
clearing but not all include thstate-of-the-art aspects of priority levels or storm severity in setting

levels of service. Sidewalk materials and aggpion 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 defartaiens.

Sidewalks are clustered in urban areas with long distance between them, resulting in higher costs and
slower operations when staff are diverted from roadway operatidtessourcing of sidewalks services
independent of roadway operations and inte¢ged across agencies could provide a more consistent
level of service and more efficient matching of equipment to route characterifitisscecommended to
include sidewalk operations in consideration for a Service Integration Pilot Project.

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 wsllited equipnent, butlackdetailed 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 deditdi@ase crews
possibly integrated across agenciktds recommended tanclude parking lot operations in

consideration for a Service Integration Pilot Project.

A small proportion ofoadway, sidewalkand parking lot routes are contraad to other agencies or
private operators to meet specific needs.some casedt has been difficult to obtain competitive bids
for contracted services due to the cost of rdability insurance Expansion of contracted services is not
recommended as 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.

The benchmark for public information on winter operations inckEidebaccess to service policies and
priorities, general description of equipment, service areas, materials and practices, contact information,
and a web link to theommerciallyoperatedMunicipal511web site that displays current reported road
conditions and incidents. Three agencies do not currestilgscribe taviuncipal511 but can be added to

the existing County agreement at no additional cdsiplementation of a webcam network is
recommended to provide redime road condition information thragh Muncipal511 and to enhance
patrolling efficiency.

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 lammst remediameasures such as snow fencing, or lorgem

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 oftshrart

solutions andplanning of longerm solutions is recommended.
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2. Background and Introduction

The County of Perth witlts member municipalities North Perth, Perth East, Perth Spartitl\West
Perth, and the Town of St Marys, currently operatgependent winter maintenance servicéhe
agenciegprovidewinter service fora total of4,400km of roadway120km of sidewalks and trails and
46 parking lotsoperated out of 13 different maintenance yards

The agencies requested assistance to idgrdpportunities and recommend actions to modernize
winter maintenance practices and service delivanydenhance efficiency of snowplow and patrolling
routes, as well a®perations on sidewalks and municipal parking.l@sher opportunities were to
gererate synergies in fleet, material and facilities, consistent service levels, review compatibilities of
policies, procedures, protocols and standards, evaluate contractinghause service delivery, provide
a cost model for proposed implementations astdategy, risk assessment of current operations and,
identify impediments to modernizatiorit is recognized that modernization options may have different
implementation horizons depending on expected benefits and financial or organization impacts.

This stidy follows a winter maintenance process model developed through experience with Canadian
and international road maintenance agenciébe process flows from desired goals of road safety and
mobility to the operational procedures, equipment and materiat®ed to meet level of service goals
under a set of winter weather operating conditiodddurel).

This report presents findingsf the studyto facilitatethe consultation on current practice, gaps in
comparison with industry benchmarks, and initial recommendation on modernization opEkofiswing
discussion with thevarticipating agencies list ofmodernization operations will bgelected,and
implementation plansvill be developed.

Strategy

Level of Service Plan

¢ FUNding Level
Infrastructure and real estate

Equipment
Materials
Personnel

Tactics Performance Reports

Public expectations

Material Management

l Call-outs — Fleet Management
Rules of practice Personnel

| Patrolling r. I . Sa“lnglj, sanding
| Documentation “
|+ Accountability

Contract Management

| Weather Information ‘ Operations

+ Plowing

Figurel: Typical Winter Maintenance Management Process
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3. Methodology

The study includes six key phasas illustrated irFigure2.

Current Practice/Needs
Assessment

¥ ¥

Network Integration Options ‘ ‘ Modernization Options
"

E

E) | 4

‘ Consultation and Selection of Priorities ‘

h 4

‘ Design and Implementation Plan ‘

h 4

‘ Reporting ‘

Figure2: Study Phases

The first phaseCurrent Practice andeedsAssessmenits intendedto create a betterunderstanding of

the current winter maintenance processes, assets and procedures currently employed by each of the
agenciesThe second phas&jodernization Optionsdevelops a benchmark for each of the processes,
assets or procedures and identifies gapany,between the benchmark and the Perth County agencies,
the risks associated with the gaps, and modernization approaches to reduce thé'bepkird phase,
Network Integration Optiondocuses on the maintenance yard and road maintenance route rméwo
employing computebased 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 exgtards, and using a reduced number of
maintenance yards ideally situated for road network coverddps process is followed by Consultation
and Selection of Priorities with the participating agencies. Based on the inputs reaiesign and
Implementaion Planwasdeveloped.

The following subsections discubg 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 ayepeydix A,
and multiple follow up interviews to drill down to further detail§he questionnaire and interviews
topics listed below were used to formulate topics of inquiry

{ SNIATOSOA S & tFONRBEEAY3 FYR 2ATGSNI / 2
5SLX 28YSyTl t NI} OGAOSa wSO2NR TYSS LAY 3
alAyiSylyO0S @ITNR OKI NYOUSNEAOGS OaTSt A SNB ¢ & LIS
2AYISHERA L £ & 2AYyGSNI {SIaz2y wSaz2dzNDOS !

+SKAOE S yR WSt GSR 9ligxXewSydyOFa yW KSR3ISA
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3.2. Modernization Options and Gap Analysis

The assessmemtf modernization options involved the identification of benchmarks for comparison with
current practice, identification of gaps between benchmarks and practice, risks associatetheith
gaps, and suggestion of modernization options to fill the gaps and reduceBa&sichmarks were
derived from key legislative requirements, industry best praatfiegved from published sources or
surveys undertaken for this studgtate-of-the-art methods, consultation with industry experts, and
practical experience ajfur analystsBenchmarks are identified specifically in the Study findings section
of the report. The above process was applied tofthikowing componentsof the winter maintenance
process:
[ SIAat I GADS NBIdANBYSylGwdTl Rogl & FESSaOT
alAyidSylryOS @FNR TdzyOGARFO2Z2NRABRSEBNGTTUT
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tFdNREEAY3AT tdzof AO O2YYdzyAOlF GA2Yy&T |
ZAYUSNI Y USNRLFE AT SNATGAYI ay26 KFITFNRaAO®

Modernization options were classified into three priority levels according to the degree of risk
reduction, ease of implementation and cost implicatioRgority 1findings are feasible tbe
implementedwithin one yearPriority 2 within three years andPriority 3 in more than three yearsCost
implications of modernization practices are estimated to a first approximatidhe Implementation
Plansection of this eport (Section6).

3.3. Route Optimization and Etwork Integration Options

A separate analysis was applied to investigate the feasibility of integrating maintenance yards to a
smaller, more efficient network and toptimizing roadway service routes to tirard configuration. This
analysis had several steps; the first to establish a logical proceduretii@ment of yards from the
existing network and the second to analyze the feasibility of uargxenarios of yard and route
configuration.

A functional analysis was used to provide a logical basis for removal of yards frexistiegnetwork.

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 eb.0Clients were then surveyed on the relative importance of each
rating factor using a scale of5l with 5 beng the most important factor, identifying a consensus weight
for each factor. The factor ratings were multiplied by the weigind then summedo result in a

weighted rank. The factors, ankings weightingsand other details are presented Appendx B.

A unique modelling approackasused in this study to assist amalyzing the feasibility @ future,
integratednetwork of maintenance yardsndroadwayroutes that is optimized in terms of the number
and location of yardsThe modellingapproach has two key benedjtfirst, 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 yaralsd secondit allows for tte predictionand testing of
alternative maintenance routes based at the yards associatedemgithhiscenario Maintenance routes

are optimized for each scenario of maintenance yard numbers and locations, and statistics for the
predicted routes are estimatetb quantify the travel distance, turnings, route service tirard total

material applicationDirectional route maps were generated for all optimized scenarios.
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Scenarios wereonstrained suclhat service times do not exceed the MMS requirement for eactd
classon a route and that spreader routes do not exceed the capacity of the assigned spreader, whether
spreadngsalt, sandor mix.Operating costs for each scenario were estimated at a later stage using
standard unit costs for annual yard rentad®d on building areand for hourly equipment rental by
equipment type, as obtained from Perth Coui@ppendixl, 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 éipetation,they provide a

common basis of comparison among network optimization scenarios.

The network scenarios included in this studgiude
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Route optimzations used a computeraided heuristic analysemployinganalgorithmdesigned to make
logical choices among competing constraints, in attemptinfini the optimal routes-23“ The analysis
wasused to develop the shortest possiliietwork operating distance while meeting legislative and
operating requirements including road class priorities, turning restrictions, MMS requirements, material
usage and loading capacities, and hotspisations deemed to require more intensive servican

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 couldriadiowallyto

create and test out alternative routing options. &tuleswere developedthrough an iterative process in
consultation with the client groupAppendix D,

1Guan, M. 1962. Graphic programming using odd and even points. Chinese Mathg27237

2Malandraki, C., and Daskin, M.S. 1993. The maximum benefit Chinese postman problem and the maximum benefit traveling
salesman problem. European Journal of OperatidResearch, 65(2): 24334.

3 Perrier, N., Langevin, A., and AmayaA2008. Vehicle routing for urban snow plowing operations. Transportation Science,
42(1): 4456.

4 Ahr, D., and Reinelt, G. 2006. A tabu search algorithm for themair kChinese pdsnan problem Computers & operations
research, 33(12): 34@3422.
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The initial input to the optimization and network integration analysis consisted in pdf format maps
provided by clients showing maintenance yardd afli associated routes with directional arrows and
annotations. These were geocoded to create map lagadsadiitional layers were created showing
MMS classesnunicipal boundariedhotspots, and &econd, twaclass priority systenspreader or
plow/grader type and capacitymaterial types and application ratgsosted speed and typical spreader
or plow operation speeghaved and unpaved areas were addedcational information for hotspots
requiring higher priority, cold spots with service constraintg] aestrictions or allowance of left turns or
U-turns was added.

RoutingprecedencegAppendix Ewere used tomake automated decisions where conflicts afis¢he
decision rulesguided by the principle of minimizing the total distance travelled overdhtire

maintenance route networkExample®f sucha decision rulgs choosing between a lettand 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 stdra route.The automated, ruldased decisions and the
simplifying assumptionlsave practical limitations anehay result in routes that, while minimizing the

overall distance travelled in the route network, are not adjusted to all local conditions or to featares
shown onthe input mapsSeveral optimized routes, especially in complex urban areas like St Marys,
resulted inexcessive turns dnfeasibleroutes and it is essential that gitedictedroutes be verified and
adjusted prior to implementation.

Thispracticallimitation in the automated route optimization process does significantlyaffectthe
overdl findings of the network analysandit has the benefiin applying rules consistently to provide
results that are comparable across the network. It has the additiomaéfit in being able to change
inputs, assumptions or constraints to try out diffatescenarios or to meet differergnalysisobjectives.
Exampls of otherscenarios could include the introduction of a more effectiedcingchemical with
lower application rates, or a different road classification and priority systeralimination ofsnow
drifting hazard spots by implementing snow fenoe changing the number, capacityr operating
speed of service vehicleBhe positive effects and cost implications of each of these innovations on
winter maintenance routes can be assessed throughmater-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 federal and provincial
legislation supporting environmental protectioikiey aspects of legislation are descriliredow, and
gaps idenfied inTablel.

4.1.1. Ontario Municipal Minimum Maintenance Standard$1MS)

The Ontario Municipal Act of 2001 includes Regulation 238/02 (amend 368i8um Maintenance
Standards for Municipal Highways (MM $yhich defines the types and frequency of maintenance
operations through which municipal highways of Class 1 through 5, blayes and sidewalks can be
described as being in a state of good repair in relation to winter storm evéhésactivities incide:

5 https://www.ontario.ca/laws/regulation/r18366
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The frequency of treatments varies with road classification and with the declaration of a significant
weather eventThe initiation of road treatments ay 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 Levef &ervice (LOS) policy and a Winter Operations’Phalevel of service policy
demonstrates that the resources are available to meet or exceed the minimum stan&astsirces
includefunding,staff, equipment, materials, eté& Winter Operations Plasescribesthe specific
procedures to be followedy using the resources anldat will result instandards being me# winter
event response tabler operating guidelinemay be used to define the sequence of actions and
decisions to be followed in a partiew type of winter event, and the expected resuit.defence of
claims, a municipality must be able to demonstrate with written records thatlan was in place,
resources were availabte follow the plan,and thatreasonable efforts were made toeet the LOS or
the standardsThisrequires documentation of the LOS policy, resources applied, and actions Tdien.
LOS, Winter Operations Plan and response tablesaisaybe incorporated ia Road Salt Management
Plan.

4.1.2. Canadian Environmental Protecin Act(CEPA)

TheCanadian Environmental Protection At®99) provides for the assessment of substances that could
pose risks to the natural environmerRoad salts were included in the Priority Substances List as a
substance of concern in 200Bollowingan extensive stakeholder review a Code of Practice was
instituted to reduce the environmental impacts of salts used for winter maintenafioe 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 jurisdictiohhe code includes an annual requirement to report

on key indicator of a road salt management piacluding:road length, weather severity, materials,
storage, spreading equipment and application picas, snow disposal, training, salt vulnerable areas

and environmental monitoring.

Agencies are recommended to develop and maintaiRoad Salt Management PIGRSMPthat

includes an organizational commitment and support for the principles of salt neamexgt,

management practices for salt storage, application, and disposal ed@atdminated snow, and
identification of salt vulnerable areas such as sensitive wetlands near roadways, remediation for
contamination issues, training and continuous improveméhe 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%200f%20Service%20Policy.pdf
7 https://ec.gc.callcpecepa/defaut.asp?n=26 A03BFA
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In response to the Environment Canada recomdetion, the Transportation Association of Canada
developed a Synthesis of Best Practices for Road Salt Manadethesats intended to be a model with
which local agencies can develop a plan specific to their situdttemkey elements of the TAC Syrttise
include:
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The implementation of a Road Salt Management Plan includes annual reporting of key performance
indicators on general improvement in the mamagent of road saltAs of 2018, 225 government
agencies in Canada provided an annual report on their salt management practices to Environment
CanadaThe key performance indicators are:
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The Environmental Protection Act focusses on Best Management Practices to promote the effective use
of road salt and does not regulate the applicatiaites,nor the total quantities used.

Perth CountyPerthSouth, West Perth, anfit. Marys have a published Road Salt Management Riah
Perth South and West Pertlpdatetheir plansannually as is required.

4.1.3. Ontario Clear Water ACfOCWA)

Regulation 287/07 of the Clean Water Act (2006) regulates activitieptse a threat to drinking water
in Ontario.The act designateSourcewater Protection AredSPAs) for the management of threats to
source areas for drinking water. Source Protection Plans for each SPA are developed under the
leadership of Conservatiorughorities with representation from affected municipalities and other
stakeholdersSpecific criteria are used to designate and map threat levels from many sources, and to
develop and implement mitigation planRoad salt is a designated threat to drinkimgter 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 @ffassigned to each areBhreat 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/tacatc.ca/files/site/doc/resources/roadsalt. pdf
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handling andstorage of saHaden snow. Several wdiead areas are designated for protection in Perth
County Figure3). All agencies currently meet the requirenteor wellhead protection under OCWA.

Source Protection Information Atlas
onnl’lo Ministry of the Environment, Conservation and Parks
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Figure3: Source Protection Areas in Perth County

4.1.4. Gap Analysis and Recommendations

Tablel presents a summary afinter maintenance policy comparison and conformance to legislative
requirementsdiscussed above.

Tablel: Winter Maintenance Policy Comparison di€onformance to Legislative Requirements

Written anddefined service levels
(MMS) roads n n n n n n

9 Personal communicatiod, Allain, Thames River Conservation Authority.
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Agency  Perth St Perth Perth West North
Benchmark County Marys East South Perth Perth
Written anddefined service levels contracte
(MMS) sidewalks N/A . - d - L
Written anddefined service levels
(MMS) patrolling n n n n n n
Weather Monitoring (MMS) n n n n n n
Road Salt Management Plan n n NO n n NO
Best Management Practices n n n n n n
Sourcewater Protection Plan (road
salt) N/A N/A N/A N/A N/A N/A

The agency policiesonformwith requirements of MM&nd OCWAThis 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 ondfie operating practices. A consistent approach to
documentation was not found across all agencies and this is identified as a gap explored in more detalil
in later sections of this reporGapsare also noted in updating ¢&foad Salt Management Pkn

Gaps related to a Road Salt Management Plan do not have a direct consequence in legidtatioey
benefit in a Plamsin providing specific goals and suppfat continuous improvemensf salt
management practice® use winter materials effectively artd reduce the risk in contaminating land
and water sources adjacent to roadways and maintenance y8pkcific recommendations relating to
details of road salt management appear later in this report.

Theharmonization of Levels &erviceand Winter Opeations Plans, and dtoad Salt Management
Plars are recommended a®riority 1 Actiorsto reduce future environmental and road liability and to
promote efficient winter maintenance operations.

4.2. Maintenance Yard Functional Assessment

The factors used ithe functional assessment of existing maintenance yards and the factor weights
assigned by the client groups aae follows:
{G 2N 3S 6GQloLm OA G &
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The original functional ranking of each yard and the ranking after weights wpeied are shown in
Table2. Details of the ranking process are providedppendix B
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Cim

Table2: Maintenance Yard Functiond&ank

Yard Name (IL:] E\ilgle:gg:sljnaenrﬁ) (X\slsész’sztri(;ri?flt(er
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
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The three tiersare illustrated(Figure4) with a 20 kn radius around yards in the highest tier.

The analysis provides a ratioadbr yard rationalizatiorfrom a functional perspective but does not give
consideration tahe feasibility of route coverage or service standattis recommendedhat functional
rating be used to provide guidance to a network integration and route optimization anas/afriority

2 Activity.
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Legend
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[ Priority 2
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.
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Figure4: Maintenance Yard Network Priority Levels

4.3. RouteOptimization and Network Integration

4.3.1. Current Network Characteristics

The MMS classification of all maintenance routes in Perth County is illustraftéglire5 and the

proportion of each road class by agency is showFigare6. Road classification varies geographically
with the County having highest class roads and St Marys and West Perth the larger proportion of lower
class roads.

Reportedcircuit times in the crent network, illustrated by an example for Perth CountyHigure?,

provide a high level of service compared with the most stringent requirement\éEMypically with

20% to 80% buffer in route completion tinggppendix B Theillustration useghe most demanding
criterion; icy conditions based on the highest road class on the r&imeilar service times are predicted
by the route optimization moddbr the current condition(Appendix B, supporting the conclusion that

a high level of service is providddkewisethe spreader capacity exceeds the estimated material usage
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for each routeby an average o0%, providing a buffer for operations undewsre conditions when
higher application rates are needédippendixE). All routesexceedVIMS service requirements with a
significantmargin.

Road classes for All Agencies

w— Class 2 Roads
Class 3 Roads
e Class 4 ROAds

Class 5 Roads
e Class 6 Roads

Figureb: Perth County Road Classes
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Road Lengths within each Agency by Class
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Figure6: MMS Road Class Distribution

Perth County
Actual Circuit Time vs. MMS Circuit Time for Highest Road Class on Route

4
3
1
0
#1 #2 #3 #4 #5 #6 #7 48

Route ID

Circuit Time (hours)

m Actual Circuit Time  ® MMS Circuit Time

Figure7: Route Service TimExample

Maintenance route lengtlvaries from less than 10 km to more than 150 km, excluding one listed route

that services parking lots and sigdalks, and patrols roadways (M1Bigure8). Most County routes
compare well with thebenchmarkMTOroute lengths and the Town of St. Marys asdme routes in

North Perth compare well with the urban benchmaRoute 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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The roads are serviced from thirteen maintenance yards with material storage, plus one contractor yard
with no material storageThe geographidistribution of the yard network is irregular, with yards

belonging to different agencies in close proximity at Listowel, Milvedod St Marys Agencies

reported sharing of material among yar@sillustrated inFigure9, and comparison of route lengths
(Figurel0) with material storage capacitffFigurell) suggests that storage facilities are not ajwa

aligned with storage requirements to service the routésture network efficiency could be improved

by reducing redundancy in location and matching storage capacity with requirements to service

routes based at that yard.
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Figure9: Maintenance Yard Locatiorend Sharing of Winter Material
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Route Lengths by Maintenance Yard
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4.3.2. Optimization of Existing Routedsing MMS Priority System

Optimization of existing routes within municipal boundaries and using the MMS class system priorities
resulted in combination spreader route distance reductiamsraging 3.2%~{gurel2) and grader route
reductionsof 2.1% Figurel3). Appendix Epresents detailed results for all route#.is noted that al0

km segment of &Vest Perth route may be misclassified as deadheading when plowing and its
optimizationmay be oveestimated. Thealistancereductionsof the optimized routes within current
municipal boundariearewithin the limits of precisionidentified in the geocoded route datnd the

route optimizationprocessand therefore considered not sidimant. It may be concluded that the

current route network isvery efficient.
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Figurel2: Spreader Rout®ptimization within Existing MunicipaBoundaries
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Figurel3: Grader Route Optimization WithilExistingBoundaries
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4.3.3. Network Optimizations Using Twhevel Priority System

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

The removabf municipal boundaries scenario used the current maintenance yard network and fleet
characteristics. Routes were optimized without regard to municipal boundandgsesulted in 2% cost
savings compared with the optimized withinunicipatboundaries roues Figure20), and a likewise
marginal improvement in service timeigurel9).

The maintenance yard removal scenario retired yards from service according &olthisdeghied

function rank(Table3).¢ KS a¢h [Aad26St FyR /2y 0Nl OG2NRa &l NRA
Fylrftearas FfaK2dzaAK (§KS fetiyed Bdciiing aNdamtenarBd\Brd eSS GSKA O
removed fom serviceits associated spreaders or plows were also removed, and its routes were

assigned to the nearest remaining yar@ibe process was repeated until the optimized routes no longer

met the constraints of MMS service time or spreader capacity to ¢et@mphe route.Since the

remaining routes could consist of different route segments than the current roatagerial spreading

rates previously associated with each route segment were retained for that segment.

Table3: Yard Remoal Process

Yard Removed Vehicles Removed (total) ChanggilsrtlaTn%t:I Route
Blarshard 2 5%
Milverton (PQ 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 routefigurel4, Figurel5) predictingthat ten yardswith 37 vehicless the

lowest viable numberetailed results for each scenario are providedppendix E The analysis
demonstates the feasibility of retiring up to three maintenance yards and eight combination spreaders
from the networkwhile meetingbasicservice time and spreader capacity requiremeiiise removals

result in an estimated increase of 18% in total rolgiegth. Figurel4 andFigurel5also illustrate that

the buffer in spreader capacity is reduced as fleet vehicles are remanddoutes become longer with
fewer depots,indicatingthat service standards areduced with fewer depots and service vehicles.
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Average Salt Usage for Each Depot Removal Scenarios
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Figureld: Summary Salt Spreading Capacity with Yard Removal

Average Sand Usage for Each Depot Removal Scenarios
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The average sand usage will exceed the average truck capacity when removing the fourth depot.

Figurel5 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.
Thisprocess 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 basbd
predicted yard locationsAppendix B The current grd locations and examples of the optimum
locations for a one, sjand thirteen yard network are illustrated Figurel6, and marginal benefits
assaiated with all cases from one to thirteen yards is illustdateFigurel?. 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 exceedsight

Wallace

MTO Listowely iswel
ontractor Yard (PN)

Elma

Milverton (PaMilverlon (PE)

Mitchell (PC)mitchell (WP)
@

Contractor's House (PS)gtratford North Easthope|
@ ® { ]

Downie

Blanshardg marys
® 9 i

(a) Existing 18epots (b) Optimal 1 depot

(c) Optimal 6 depots (d) Optimal 13 depots

Figurel6: Exising Maintenance Yards and Optimized Location Examples
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Marginal Benefits of Adding Depots
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Figurel7: Change in Route Servicing Cost with Increasing Number of Optimized Yards

The total number of service vehicles was determined from the yard removal analysis,sivhighd that

37 vehicles is the minimum viable number to be able to serviceéathgard network without refilling.

This number was adopted for the Clean Slate analysis. In addition, it was assumelean Slate
analysighat all trucks are single axtapacity to ensure that both rural and urban routes can be serviced
since the previous analysis including single, double arakte trucks showed that many routes have
excess capacity. This assumption assures a conservative result since doubdalertiicks 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 thevarage route distance and service time were calcula¥®dh reference

to the marginal benefits curve-jgurel?), six optimally located yards were selected for route
optimization.The distribution of/ards andsehicles for the optimal yard removal and clean slate analysis
are compared irFigurel8. It is noted that at least four of the six clean slate yardsrearan existing

yard, suggesting the possibility of using them in a clean slate network.
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Figurel8: Distribution of Optimal Yards and Fleet for Yard Removal and Clean Slate

Figurel8aboveillustrates that geographically ideal locations are situated relatively nearby existing
maintenance yards. For practical considerations it is suggested that network optimization cocdegr

on the basis of upgrading existing yards rather than construction of new ones.

Service level indicatoffer all scenarios are comparedhigurel9in relation to the base case ofirrent
routesin the existingnetwork. An increase in either statistic, material volume to capacity ratio or service

time ratio, indicates aeductionin lewel of serviceAnincrease irmaterial volume tocapacity ratio
means that thebuffer in spreadercapacity to complet¢he route is reducedBoth service level
indicators increase with each step of yard removHle service time ratio increasérom 17% to 25%

betweenthe ten-yardremovalscenario and thaixyard clean slatescenario, indicating that the clean

slate scenario has a lower predicted level of serthes the yardremoval scenario
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Trade off Analysis Using Task 2 Current Routes (Existing Condition) as a Basis
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Figurel9: Service Level Indicators

Thepredictedcostof each scenarits comparedin Figure20. 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 operationsyavingsre predicted when the total cost of a scenario is
lower thanthe current conditionscenario. The tenyard scenario provides the greatgstdictedcost
savings, estimated at $310,0@nnually, or 14% of the estimated current cost for combined yard and
fleet rental.

Estimated Yard and Fleet Costs
® Annual Yard Rental Cost ($) = Annual Fleet+Labour Cost ($)
$2.50
$2.25M $2.22 $2.17M $2.14M $1.99M $1.94M $1.98M

5 $2.00
E
]
'g' S1.50
[w]
©
=
£ s100
]
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13 Yards, 44 13 Yards, 44 13 Yards, 44 12 Yards, 42 11 Yards, 39 10 Yards, 37 6 Optimally
Trucks (Current Trucks (Optimized Trucks (No Trucks Trucks Trucks Located Yards, 37
Condition) Routes) Boundaries) Trucks (Clean
Slate)

Figure20: Network Integration Cost Analysis

The analysis demonstratéisat with a reduced number of depots and reduced number of service
vehiclesthe predictedservice timewill increaseand thus the level of service decreagEigurel9). The
service time ratio is reducedevel of service improvedyith removal of municipal boundaries and
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currentdepots and service vehicleButincreased (reduced level of service) as depots and vehicles are
removed.

Whilethe service time ratio increasé&®tween the yard removal and clealate scenaripthe speader
capacity ratio remains constanthis implies thathe sixyard ideally located scenario has increased
deadheading compared with then-yardscenario.The number of service vehicles in the clean slate
analysis was arbitrarilgeterminedfrom the yard removal analysjgind aralysis using other
assumptions about fleetumbers orsizecould determine a fleet arrangement witifferent service
levels.

4.3.4. Conclusion and Recommendations

Current maintenance routes are well matched to service areageeuily meet MMS requirements.
Computerbased optimization of spreader and grader routes under existing agency boundary conditions
showed that current routes operate veefficiently,and no significant savings are possititemoval of
municipal boundariewith current maintenance yards and fleet resulted in small cost savings and
service improvemerst

Optimizationby retirement oflower 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 sixwiétdlower
cost savings and low@redictedservice levelshan theten-yardscenario. The reduction in service
levels increases the risk that service times will not be met and that spreader capacities will not be
enoughto complete service routesnder extreme weather conditions that require more material to be
spread.

The overall conclusion of the network integratiand route optimization analysis is thidie removalof
maintenance yardand their corresponding service vehicles redugpseratingcostsbut results in an
undesirable reductioiin service levelsompared with the current levels

This study focusedn the feasibility ofyard network reduction while maintaining or simplifying the

current fleet characteristics anmgredicting 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 fleeir decommissioning from winter maintenance operation3he following
additionalplanning studies are recomanded tofurther investigate the feasibility of a reducgmrd

network:
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4.4. Weather Information

4.4.1. Background and Benchmarks

Road maintenance supervisors reautimely weather forecasts specific to snow and ice accumulation

on road surfaces, in order to plan and schedule winter patrolling and opera@&esion 3.1 of MMS

requires monitoring of current conditions and-Bdur weather forecast, at least 3 timegr dayfrom

October through April or once per day from Magéptember 30Details as to the method of weather
monitoring are not specified in MMS but are addressed in OGRA Guidelines for patidibygnclude
access to a local weather forecast thatludes 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 informationis also a key component used in defense of road liability for winter accidents and it
is therefore critical to retain a chain of custodigcumentation of when weather information was
consulted, the content of the information and how it was used in decisiaking.

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

Sources of weather information available to road agencies in Ontario are listatbie4.

Table4: Sources of Weather Information in Ontario

M rement For t  Key featur , .
Source castreme orecas ey teatures $ Operating $ Capital
sites sites and sensors
Environment 15 ~ 200 Atmospheric 0 0
Canada only
. Road sensors
~150 stations '
MTO RWIS 300 ~150 visibility, icing, ~$10,000/site/yr $500,000
cameras -~
OGRA Winter At heri
Weather App 0 1to7 MOSRIENE | $259999/month 0
(MESH) y
Private RWIS yes yes R(_)a_d_ temp., ~$1000/site/month | $500,000
visibility, icing
Mini-RWIS yes no Icing, visibility, $500/site/month $20,000+
weather
TV/Web 0 yes Atmospheric 0 0
weather channel only
Mobile RWIS
20,000
with Spectral Y?/Z'hﬁ:?eesncy no Roziafintemp, $100/month/vehicle P$ hicl
Camera g er vehicle
DRI Yes. Agenc $2,000 per
thermometer - Agency no Road temp. Agency vehicle P00 P
vehicles vehicle
(IRT)
Road patrol See mobile RWIS no _S_now COover, Agency vehicle 0
icing, drifting
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The implementation of differentveather sources by road agencies typically follows a hierarchy, with
MTO and several large and medium municipalities Toronto, Ottawa, Waterloo, Chatham) using
RWISThese systems meet all requirements of MMS and can be configured to push a weatitasto

to local sites or cell phones at defthémes. They include irpavement and roadside sensors that
support the use of winter liquids such as Direct Liquid Application or selection of variable application
rates for granular or pravet salt.Access tahe MTO RWIS systeffigure21) is available to any
municipality at no chargdt is currently accessed by 20 Ontario municipalitfes.

MINISTRY OF TRANSPORTATION
Southern Ontanio Road Weather Information System

A ,\,/fh./v S

# Guagh  Weather Stations # Legead | Anset Zoom

Figure22: Mobile Spectral Camera and Map Data Display

10 personal communication, J. Boone, MTO
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Key differences among the weather sources are:
{2dz2NDSa gAGK y2 YSIFadiNBYSyd aArdSa dzasS 3t2o0lt 4S5
SéGSYbéyR)\ﬁxzyé Dizbl tJ BBA OHZENNYVEREED | NB OKSO]

FGYZ2ZEALKSNRO 6SHGKSNI adlk GA2y{ RizNDSa oaaid i 2y(2 A3 g/
arisSa R2 y20 YSI &dz2NB y2NJIOOdIZNSSeJS(T)Iey}'Qa\uB?OYIawS N f
200dz2NNBy OS 2F FlLfftAyd emMS RINDW!II AYAG & NI2NMARE S1J F SIBEK
a9{lz I Ozvv%ﬁlﬁmlEfﬁémq\mlﬁvééymy"aafzé“f 9ayali{S NLINA a S
LINE GARSE | GY2AaLKSNADIFSANWBOr a 4G dzLd G2 aS@Sy a

w2 o{F A8RRNE Sy a NCﬁ YSI adz2NB LJl-Q)SYSyG adzNFI OS I yR

NEIFR alfdx tA1StEAK22R 2F FNRAG 2NJ ay26 FTAEYS |y
f 20 6REY O NB (e LAOKTE e OABIRS R dANFG O SH (I TS2NESOI &l (dzN:
I NB @SNE )\YLJzNle-yﬁ\'v\zyNAJIamﬂﬁﬁt@@éaa{mzﬁezgyl WEikR 6S
aeaisSya F2N ! of o éUI-uS 5SLINIYSyida 2F ¢NIyaLR N
RANBOG yo 2yBBWNA {iad 2i | FdAy3az yR Y2NB GKFYy wHnnyY
NBRdzZOSR | OOARSYy Ozédéz NBRdzOSR LI} GNRffAy3d 024l
a2oAfS w2L{ dzaSa NBY2:GS aSyaaiya ABRMSya2 INIT 8R SNZdzy?
20KSNJ OSKAOt Sa G2 YSIadaNB NBFR adaNFIFOS GSYLISNI
LINBASyOS 2F | ayz2é 2NKAKISSeF AW okaSLOS O Ging £S EGil N §_521
F2NBOFada f2y3 || NRFIRglexr aeadsSvya Od2NNByidfte | @
Ly RMBIR GKSNY2YSGSNI Y2dzy (SR MY YNRNBI BEKAOL B4 & UINE D
0SYLISNY GdNB 66 KS{ KNG SLINLG SAKYESIWAGRRR BY R GA2Y A& dza S

aFtd | LILX AOFGAZY Nﬂ\OBﬁEII VRU KSR)BNE.@JNH.BNEWJ\RFS%UIMLI,
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Based on thebove discussigimany 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 informati®hecurrent status of weather
information and record keeping of the Perth agencies is summarizédttes.

Table5: Current Statuof Weather Information and Record Keeping

Agenc Perth North
o 2= ert Perth East ort Perth South St Marys West Perth
Criteria County Perth
EC Stratford | Unknown
Source of RWIS for Stayon for (IRT RWIS for Director anc  RWISOGRA,
Weather Foreman, | Public Works| present Foreman. OGRA. IR- RT OGRA, IRT
Forecast OGRA, IR7 Manage or | on patrol ' '
Delegate, IRT  trucks)
Frequency 3 3 Unknown 3 3 3
Public Works| Patroller Supervisor and| Operations
Actioner Foreman | Manager or and Director andForeman OncCall Manager and
Delegate | Supervisor Operator Foreman
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Agency  Perth North
Criteria County Perth East Perth Perth South St Marys West Perth
OGRA Winter Web . OGRA Winter
Archiving '\éssehrl MESH Paper App, Paper éxpecting OS\Z@Xther Web App,
P to switch to MESH) PP Paper

4.4.2. Conclusions antRecommendations

All agencies document weather forecast information to provide a legal record if req&iradsubscribe
to a benchmark weather forecast system that provides required information and documentation with
frequency required by MMS, of threemies a day. Tdlack of documented monitoring of a weather
forecastimposes a liability risk shoulahéncidentoccur due to a delayed response in deploying
equipment

Three agencies have access to data from a nearby MTO RWIS stat@hagehcieemploy their own

mobile infrared thermometers to track pavement temperatures, as recommended by OGRA weather
monitoringguidelinesThis assists in selecting winter materials and application rates that are effective at
the current or forecast pavememnemperature.Agencies that do not use those technologies are more
susceptible to using winter materials less efficiently and to challenge in d¢eandily, the chain of

custody of weather information is not clearly documented in all cases, opening tisépibg of

challenge in court.

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

t NA 2 NB{iRR3MANB RdzOS (2 NBRAZOS tAlLoAfAGE NR&A] FyR
9EGSYR (KS hDw! 2a¥0BNIES2 yi @BNIOK BENS dzl  NB 3 dzf |
I NOKAGSR F2NBOIFad GKFIG RAyAZ BY dpydHGIONIRIIG 2 y] $&:
t SNIK /2dzyié YR 20KSNEZI YRY(I RS NDE DSy RAR (iR Y IS

Ol'y 0SS @0UiK Ay SRy 3f S a%i2610M0NS SUBA 26FS i K ST K 8ILD

Wikt

NERdzOS GKS Nx&al 2F NRIR fAloAfAdGE o0& R20dzyYSyid.

AYVTF2NXYE GA2Y @

lff F3ISYOASA dzLJRFGS GKSANI LINEOSXANES WA YISGORE &
9EGSYR (KS SEAAGAY I &6 HILIBANRREAIKE INALYHS yf ANES YB3/
Y2NBE SFTFTFSOGADS dzFyR BRELBOVESNIRYRFSMRIYHGE NI £ Alj dzA
dza S OF NE 6AGK LI @SYSyild GSYNBNBWENSE | yRNI ANA K8z

RSY2YAGNI A2y aSaairzy G2 LINRY2GS miPKY o06SAYUSKFAAYL &

t NA HNBGRRWIAG 2dzJl2a NI GKS STTSOGAGS dzas 2F sAyaSN
5808f2L) F LXLy (2 SOIRAN6R GWKE{oBySaSGEOGXKYRH

GAYGSN YIimSNAFKNTEONIEINRG af Go ' yR Ay Fdzidz2NB
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FR2L
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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 evemtshelp make informed, logical, and forwalmbking
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 dhain 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 4tirak or after the fact link to a communications and
archive system.

Patrolling leads to deploymeimllouts during the winter seasgrwhich 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 tiras during a long storm. Deployment decisions normally use operating guidelines
or rules of practice to help make consistent decisi@ugh asa table that relates current and forecast
temperature and snow conditions to the recommended type of operatiagrifiose conditionsTo

provide reliable defense of claimisd chain of custody should flow from the observer to the person
managing deployment (such #ee shift supervisoor foreman or directly to the equipment operator. If

it goes to the shift supervis/foreman, then a separate record should show what operations were
ordered, by whom, where, whemand 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 represeative 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 Representadidg iRo
Winter)'? are provided by the OGRA and indicates that any patroller must be equipped with the
following:
¢CNFAYAY3I +a G2 6KIFIG Aa | 6AYyGSNI S@Syid FyR gAyQdS
NEIRa (2 0SS LI UNRPf{CSRKEAWND BRI ASRY RENRFASY G HFAY G S
NBIljdANBYSyiGa FyR OIFff2dzi LINPOSRdAzNBazx LX dza lye& |
KAIKglL & 2LISNIGA2YEa® ¢NIAYAYy3 2y GKS AFOBWRAINSG I G
OKSYAOI{LEALIARS R SF2NJ 6KS T2NBOFaidSR 6SFGIKSNI O2yRAD
I @PSKAOES SldALIISR gAGK | LI @SYSyd GKSNXY2YSGSNE
Gol @2 YYdzy ADIF GA2Y A
léééé“ G2 t20Ff 6SIG§KSNI T2 NBOIgEaAIIEK OAfy20CE NS SNl R ACRO S
IKFEG AyOfdzRSa AYyF2NXIGAZ2Y 2y AN GSYLISNI GdzNB>X ¢
YIL) 2F GKS SYGANB NRIFIR aedaidSy akKz2gAy3a Ftf LI 2
NBLINSASY Gl GABS NRIFRA HOyNT{HMdEROSLIGAGE S I NBlFLa (2 o
I YSGK2R 2F NBO2NRAY3 6SIGKSNIIYR NRIR O2yRAGAZ

Lhttps://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:
CNIAYAYyIal & wAydalINGg SOSYyd FyR gAy(iSNI S@Sy i NBaLR
gSIGKSNI TaRE @ 2 Ba (KGRI Ly W2 NEFY AT { RBY0S YENIOA Y A Y
1SSLIAY3I NBIdZANBYSyida yR OFff2dzi LINENSRIANSEN LI dz
GAYUGSNI KATIKglF & 2LISNI GA2YyAT
' 02YLJzi SN gAGK | O0OBaa (G2 KAIK ALISSR AyaSNySi

O

1 00Saa (2 w2L{TAaGrGA2yY 2N aidldiArzya
LT @At ofST ITOOSRE G2 Dt {k! [ RFGLI
I 00Saa G2 t20Ff 6SIFGKSNI F2NBOI HSar LIBKE (i dINBGf dzR ¥R

RANBOGUAZ2YSZY oAYR &aLISSR YR RSg LRAYyGO
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 inTable6.

Table6: OGRA Length of Patrol Route Benchmark

Minimum % of Road Class to be Patrolled to
Maintenance Class Check for Conditions as Described in Sections
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 oService Poligy? and recommends that patrollers should keep records of the following winter
operations documents:

2 AYGSNI t | guNRdel SvR0R NRSLINB A Sy G GA PGS w2l RAT

2 Ay G SNI hdISOWHAMEY & LIRF 0S8 wSLR NI T

[+ £€f hdzi S5AFNET

2 SFOKSN) F YREZ2ZNIVWABARY wSOSAQGSRT

91l dA LIYSY G az2o0Af Al A2y wSO2NRAT

' YOASYd FyR tF@SYSyd ¢SYLISNI GdzNBAT | yR

t I @SYSYy(l [/ 2yRAGAZY D

Lhttps://www.ogra.org/files/Winter/A%20Guideline%20for%20Developing%20a%20Level%200f%20Service%20Policy.pd
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4.5.3. Current Status and Gaps

Figure234 dzY Y| NAT S& SIOK t SNIK | 3Sy0eqa G201t LI GNR¢
maintenance route length and compares it to the OGRA patrolling guideline benchhadtk )
indicated by a grey bar.

Total Patrol Route Length as % of Total Maintenance Route Length by Agency

26%
‘ 25%

Perth County

M OGRA Benchmark

28%
27%
25% 25% 25% 25%
18%
15%
10%
I 0%

Perth East

30%

25%

20%

15%

10%

Town of St Marys Perth South West Perth North Perth

Figure23: Total Patrol Route Length as % of Total Maintenance Route Length by A&genc

Fouragenciesneet the OGRA reecnmendedpatrollingroute lengthguidelines, based on the highest
road class for each agen&theragencies 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 wécam network that would allow observation of road conditions from a remote location,

both extending the range and timeliness of patrolling informatiti is also noted that municipalities in
Perth County have many intersecting roads and additional effigieould be obtained through an
integrated patrolling network

Table7 summarizes the existing status of patrolling and deployment for the Perth aggenci

Table7: Status of Patrolling and Deployment

Staffing/Patrolling Patroller + Patroller + Dedicated | Patroller + Patioller Patioller
Method Operator Operator Patroller Operator Operator | Operator
Reporting Method 1 (paper 1 2 2,5 1 (Mr. 12 12
(1=written log or documents ' (uploaded | Compliance + ’ '

35

N.



The County of Perth

Winter Maintenance Modernization
Modernization and Network Integration OptiohsNovember 19, 2020

Cim

Agency Perth Town of St Perth East Perth South ~ West North
Criteria County Marys Perth Perth
diary, 2=radio, kept on file), over the air| paper log), 2,
3=tablet on return, 2 to server 4 (Wi-Fi
4=tablet download at once a download at
patrol yard, 5=tablet week to patrol yard
download through municipal with live
server) office) GPS/AVL)
Infrared
Thermometer Yes Yes Yes Yes Yes Yes
Available on Patrol
Trucks?
RWISAvailable? Yes Yes No Yes No No
Patroller Training Not Not
Provided? ves Yes Specified Yes Yes Specified
Written Material
Application
Guidelines or Rules ol ves No No No Yes No
Practice Available?

Allagencies 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 patroliglgls to measure current pavement temperatures,

assisting in decision making regarding winter material application. However, only Perth (Rentity

South and the Town of St Mary¢l @S | 00Saa (G2 a¢hQa w2L{ NBO2NRAZI 4
Provincial kghways, 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,Rerdithe Town of St Marys
However, information regarding patroller training was not obtained for Perth East and North Perth.
Additionally, written material application guidelinesrules 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 paltto 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:

t NA 2 NBGi2NBE NBRAZOS tAFGAfAGE NRA] 08 SyadNRy3d |
O2yRAGAZ2YAE YR GKS FLILINRBLNXLFGS asStSOlrzy 27F 2LIS
CFGNEB Tt NRNGHS Yokl AESNETIR G286 RNB BRS &y 4 dzNE GKI G hDw!
JdZA RSt Ay Sa T2 NINB AWRE R NB@zi 8K $ SYEGE GAYS (2 NBJ

AYGSING GAyY3
1ttt F3SyOASa
I LILINE LINA | G S

LIGOANIKE £2A0yKTE NIAVRINGATOMAF X A G A S &
AK2dd R Sy adNB G KI G yldeliiNIBAEyIASNE |y |
(2 GKS LI 0NPE BAdCK SjAdzAGLEYSS v G k G S OK Y

36



CIM The County of Rh
Winter Maintenance Modernization
Modernization and Network Integration OptiohdNovember 19, 2020

W{ dzZLISNIDA a2 Nkt MERFSNBRI 82 NJ &R 2 hIDw!®O2NINESS W2 Ay
2FTFSNBR o6& GKS !'hw{ (2 SyatzNDASKTZNBL ii KB KX 5 N&

2LISNI GAYy3 FdARSIAYGHITERARSEOAEAZY YAy

¢KS ¢26y 2F {0 alNRBRAX tSNIK 9Fadz t SNIK {2dziK;

YIEGSNREFE LK AOFGA2y 3TJdZARSTE A

y

SljdzAuJYSjLJSNJ G2NBR 2y FOGA2ya G2 o6S GIF1Sy Rdz2NRy3
o) : A
o)

S48 2NJ Ndz Sa 27F LI

O2yRAGAZ2Yyad ¢KAA A& NHzOA | f F G4KS t SNIK F3ISy

G2 6AYGSNI NRPIR O2yRAGAZ2YA 0S5 IdzaNSS'-FrzSN\N\l.BLRSWZElda)\N

2dzaidAFTeAyad ye RSOAaA2ya (KIT HEKB LI GNRBff SNk2

t NA 2 NBTiRB2W A YLINRE GBS GKS GAYSEtAySaa 2F R20dzySydidl GA

SNNRWHE dzasS &0l yREFENRAT SRT NRIFtRS K2 K RAZidof iy & R FRDNA LG S

b2NIK t SNIK G2 FR2LIG GFof SG 2N ARKSNMyw2aNai S ARSO
RdzZNAYy 3 gAYyGSNI S@SyiGao

¢tKS NBO2YYSYRSR IOGtA2ya |faz LJNEYZUS K NY 2y A 0Az2

AAYAT I NIt S@Sta 2F ASNWAOS YR adGNBy3adKSyAy3 R Sy

4.6. Winter Materials

4.6.1. Background

Winter materials are applied @hg 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 s&itn modern practicgliquid chemicals & mixed with rock salt

in the stockpilgFigure24), or during spreading operations to improve its retention on the road and
performance in melting dryrgpacked snow. Salt application rates may be reduced by up to 30% with no
loss in effectivenes¥. 8 19

In addition to the benefit in salt reduction, the lower application rates mean that spreading routes can
be extended to reduce spreading costs. ldgthemicals can also be applied directly to the pavement in
advance of snow accumulation (aiting or direct liquid application) to prevent frost or to delay the

need for salt application, and may reduce the number of conventional salt applicationedh@ed long
storm2°DLA is used in advance of snow accumulation on most Class 1 Provincial highways in Ontario
and in large urban are#yFigure25).

https://www.ogra.org/coursesand-events/Events/wintesmaintenanceoperationstraining.html
L5https://aors.on.ca/wpcontent/uploads/2026AORSNinter-Patroller.pdf

16 perchanok, 1991, Report MAT-02. Highway DeicerStandards and Practice in the Provimééntario., Research and
Development Branch, MTO

17 https://clearroads.org/project/1501/

18 https://aurora-program.org/research/completed/expetystemfor-maintenancedecisionrsupport/

19 http://conf.tac-atc.ca/english/resourcecentre/readingroom/conferercenf2006/docs/s003/sooklall.pdf

20 http://lwww.mto.gov.on.ca/english/ontaries11/winter-highwaymaintenance.shtml
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Figure24: PreTreated Salt and Dry Ro&alt (MTO)

Figure25: 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 trafiemes 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 restoringrb pavement or in immediately increasing traction on packed
snow (i.e. >15% salt in miX)hile 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 sam@hsa#t

without sand?! In addition, road safety studies show a much greater safety and mobility benefit to
baring pavement soon after a wintstorm than to maintaining a sanded, snowpacked surf&ce.

21 Comfort, G. and A. Dinovitzer, 19%8eld Tests of Winter Sand on Packed Snow and Bare Ice Surfaces. MTO R&D Branch
ReportMAT-96-01

22 https://itsslab.com/perchanokm-mcclinktockh-fu-l-thakalil-huid-h-t-2014-a-benefit-costapproachto-levelof-service
standardsfor-winter-road-maintenanceproceedingsof-the-14th-international/
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Considering the cost differences and increased éffeness of preareated or prewet salt vs. dry rock
salt, 10% net savings in material costs can be achieved usivigepted salt and 20% net savings using
pre-wet salt @ppendixH). Additionally, these savings do not include potential cost reductiorstalu

the ability to increase route length as a result of the reduced application rates nor the environmental
aspect of salt reduction.

Winter materials comprisa total of approximatelyp1.9M bythe Perth County agencies, with road salt
being the largestiagle factor Figure26). The direct cost of materials is closely associated with fleet
costs and with the material storage component of maintenance gasts. Material use is also related

to the much higher higheandirect costs of environmental contamination from road salt amtirect
benefits ofroad user costs arising froavoidedtravel delays and collisions on icy roads. Effective use of
winter materials is therefore a key factor in a castective winter maintenance program.

Material and Spreading Costs

$1,800,000

$1,600,000

U
[y
=y
o
=
3
(=

1 !

$1,200,000 m salt

$1,000,000 N salt spreading

Annual Cost ($)

$800,000 sand

$600,000 sand spreading
$400,000

$200,000

S0

Figure26: Winter Materials Costg Perth County Agencies

4.6.2. Benchmarksand Comparison

Neither the selection of winter materials nor their applicatiates are prescribed in MMS and practices
used by agencies are known to vary dramatically, especially in lower tier agbatiesenurban areas
with higher traffic volumes and rural areas with low volum&ghile there is extensive research

literature that recommends preavetting®® andrelating application rates to weather conditiaffsnone

was found to provide guidance about material applications on different classes of roadway or surface

23 https://lwww.canada.ca/content/dam/eccc/documents/pdf/pollutiowaste/road
salts/6136_Annual%200verview%20Ro0ad%20Salts%20Report_full%20document_EN.pdf#:~:text=Code%200f%20Practice%20fo

r%20the%20Environmental%20Management%20o0f,harm%20t0%20the%20environmaritie220maintaining%20roadway
%20safety.

24 http://clearroads.org/wp-content/uploads/dim_uploads/SummasReportof-Task2-Findings.pdf
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types. Nearby road agencies wetkerefore surveyed to provideamparators for Perth Countffable
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 uppéowadtier agencies.

Material application rates are illustrated Figure27 for comparator agencies and Figure28for Perth
County agenciegA rate of 0 is shown iRigure27 where an application rate could not be determined
but the material is used, and Figure28 where no material is appliedn grader routes.

Material application practices in Perth County are similar to those of Wellington and Grey Counties.
Perth County uses prigeated/wet salt on all routes at a typical application rate of 65 kg/lane km.
Weéllington County uses prizeated salt at an application rate betwed® and 70 kg/lane kmmand DLA is
also used on bridges or roads with higher traffic volumes. Grey County does not tisegpee or pre
wet salt but uses DLA prior to any solid materigblagation.

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 A®g/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.

Pretreated or prewet salt is used only by Perth County and some roads in Perth East. West Perth and
Perth East onlysesalt in urban areas, whereas North Perth, Perth South, and the Town of St Marys use
winter sand Material usage exhibits a trend to more usksalt with increasing proportion of Class 2 and

3 roadways Figure29).

{FYR FLILXAOFGA2Y o0& Fftft I3SyOASa Aa G 2LISNIF (2NDa
wind conditions, temperatures belomnn / 0 | YR WRI y 3cBrixsk, intej@eGtiang) todapplh S & KA f f
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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Table8: Winter Materials Used by Conarator Agencies

Paved Roads

Material(s) Used

PreTreated Salt, Pre
Wet Sand** (prewet on
trucks), 50:50 Sand/Pre

Treated Salt Mix, DLA

(typicallyapplied 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/Prdreated
Salt Mix

Winter Sand**

Dry Salt, Pr&reated
Salt, PreWet Slt,

Winter Sand**, DLA

(applied on Class 1
highways only)

Application Rate(s)

PreTreated Salt: 45 to
70 kg/lane km
PreWet Sand: Up to
200 kg/lane km
Sand/PreTreated Salt
Mix: 105 to 110 kg/lane
km

DLA: Not Provided

Dry Salt: 65 kg/lane km

Winter SandNot
Provided

DLA: Not Provided

Sand/PreTreated Salt
Mix: 100 kg/lane km

Winter Sand: 150 to 375
kg/lane km

Dry Salt: 50 to 85
kg/lane km
PreTreated Salt: 30 to
100 kg/lane km*
PreWet Salt: 25 to 85
kg/lane km
Winter Sand: 285
kg/lane km
DLA: 70 to 9@/lane km

Gravel Roads

Material(s) Used

PreWet Sand** (pre
wet on trucks)

Winter Sand**

75:25 Sand/Prdreated
Salt Mix

Winter Sand**

Winter Sand**

Application Rate(s)

PreWet Sand: Up to
200 kg/lane km

Winter Sand: Not
Provided

Sand/PreTreated Salt
Mix: 100 kg/lane km

Winter Sand: 150 to 37¢

kg/lane km

Winter Sand: 285
kg/lane km

*Estimated based on a 15% higher application rate tharvpeesalt
**Includes sand mixvith <=15% salt
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Cimve

Application Rate (kg/lane km for solids or L/lane km for DLA)
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Figure27: Material Application Rates of Comparator Agencies
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Primary Material and Application Rate on Perth County Agency Routes
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Figure28: Primary Material and Application Rate on Perth County Agency Routes
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CIMF

120%

80%

60%

40%

% of Routes Using Salt as Primary Material

20%

0% &
0%

10% 20%

30% 40%

Agencies

50% 60%

70% 80%

% of Road Length Defined as Class 2 or 3

Variation in Salt:Sand Usage Related to Road Classes of Perth County

@ Perth County
® Town of St Marys
® Perth East

® West Perth

® North Perth

90% 100%

Perth South

Figure29: Variation in Salt:8nd Usage Related to Road Classes of Perth County Agencies

Table9 further compares material usage guidelines on paved and gravel roads for agencies within Perth

County.

Table9: Perth County Material Use

Pretreated
salt is used
only on the
No pre three No pre No pre
wet/treated routes wet/treated | wet/treated
R No pre
salt used originating salt used salt used
. Pretreated : ) wet/treated
Straight salt fromthe | Straight salt Straight salt
Salt ; . or pre-wet , ; ] > ) salt used
is typically Milverton is typically is typically .
. salt used d.D . ) 100% salt is
not applied yard. Dry | not applied | not applied s
i It is used . . used in Towns
directly to sal _ directly to directly o
roads otherwise. roads roads
100% salt is
used in
Towns
Sand Typically If sand is Applied at Sand Sand is only Sand
used in very applied 2 LIS NI | application | applied if it's | application at
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Agency
Guideline Perth Town of St
North Perth Perth East Perth South West Perth
County Marys
cold 6 2 LJISNJ| discretion | | G 2 LIS below 2 LISNI
conditions | discretion),it| I & WR| discretion -14C. discretion but
Spot sanding  is applied &LJ2 G depends When more material
in specific | continuously upon necessary, | generally
areas is weather, more sand used on Class
conducted wind will be 3 roads and
based on conditions, | applied on at
conditions as road surface | nhills, curves | intersections
well type and danger
spots
Generally,
try not to
No gravel . apply
. Nomaterial = material on . .
No material roads are : No material | No material
. applied on gravel . .
Gravel Roads applied on present at applied on applied on
gravel surfaces and
gravel roads| the County . gravel roads| gravel roads
roads aim to
level .
scarify as
much as
possible
Defined Rules
of Pr.act|.ce for No Yes Yes Yes No Yes
Application
Rates?
Material type
is based on
Other ; 2 LIS NI ; ) ) ;
discretion

4.6.3. Conclusions and Recommendations

Perth County aligns with other upper tier agencies in the use ofrpaded salt but lags in not using DLA

in advance of snowccumulationDLA has the potential to reduce overall demand for road salt through

a winter event, to aid in restoring bare pavement faster, and to allowiaing operations in advance of
forecast snow or frostThe use of winter sand on lower tier roaidsconsistent 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 preet or pretreated salt is used.

The following actions are recommendedrt@aximize effectiveness of winter materials:

As aPriority 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
adzLJL2 NI RSTFSyasS 2F OfthlrAYa 0Se2yR Yy AYRAGARIZ f Q&
As aPriority 1 Action, expand the use of stockpiteeated salt for salting routes of agencies that do not

have onboard prewetting equipment. Where o#board prewetting is availableexpand prewetting to
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additional salting routes. Thexpanded implementatioswill help toreduce salt usageith the added
benefits of reducing spreading costs and reducing salt loadings to the roadside environment.

As aPriority 2 Action review the crierion 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@mmended 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 acroseetproject area.

It should be noted thathis 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 requitecal adjustment of materials or application rates that are beyond the
smpe 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 rolestailling,
plowing, scafying and applying salt, sand, liquids and mixtures on a varied road network consisting of
arterial, collector and local roadways and parking IdManaging the fleet means understanding the
functional requirements, planning, pradng and maintaining the trucks and supporting equipment, and
keeping accurate records for financial, maintenance and operational purpgBesent use of winter
equipment is an important concern with annual expenditure on equipment estimated to exceed
$800,000(Appendixl).

This study focusses on key aspects of fleet operations that help road maintenance agencies meet
benchmarks or legislative requirements specific to winter maintenanghbt-sizing the fleet to the road
network, rightsizing spreadecapacity to route length, lifeycle 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 applicatitasy and requirement

for sparesA benchmark for appropriate overall fleet size was provided through a seoraparable

agencies with respect tmaintenance route length and total numbeassd typesof combination
plow/spreaders assigned. A benchmarkiomber 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 S5Tyears.

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 EnvironmentGaad / 2 RS 2F t NI OG4 A OS
Environmental Management of Road Satnd the Transportation Association of Canada Synthesis of
Practice for Road Salt Managemé&ht

The road maintenance fleet of the client agencies in Perth County linked with snowplow routes o
parking lot maintenance totals 65 vehiclesluding spares, and comprissiggle, dual, and tiaxle
combination units, plows, spreaders, parking lot type vehicles (i.e. loaders), and grappendixJ).

25 https://lwww.canada.ca/content/dam/eccc/documents/pdf/polluticawaste/road
salts/6136_Annual%200verview%20Road%20Salkegriit_full%20document_EN.pdf#:~:text=Code%200f%20Practice%20fo
r%20the%20Environmental%20Management%200f,harm%20to%20the%20environment%20while%20maintaining%20roadway
%20safety.

26 https://www.tac-atc.ca/sites/tacatc.calfiles/site/doc/resources/roadsatt. pdf
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The average road length assigned to each coatlin plow/spreader for the Perth agencies is 153 km
(Figure30). The road length assigned to comparable agencies surveyed ranges ftorh @Bkm,

aveaaging 151 km/combaorhis comparison suggests that the overall complement of spreaders operating
in Perth County meets industry norraadthe average number of sparexceeds values for MTO
contractors(Tablel10).

The age of the fleet, of which 42% is 5 years old or less and 74% 10 years oldriglee81),
compares well with MTO maintenance contract requirements and represents goaydiie
management.

Number of KM per Combo for Perth (Average) and Surveyed Agencies

176
153 150
143
133
91
78
58
44
38

Average of Perth Oxford South West Oxford Township of Norwich ~ Zorra Township Bruce Ingersoll East Zorra-Tavistock Township of Tillsonburg
Agencies Blandford-Blenheim

200

180

Kilometres per Vehicle
- . - - I = =
8 3 & 8 15} 8 3

N
=3

o

Figure30 Average Road Length Serviced

Tablel0: Percentage of Spare Road Equipment by Agen

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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Age of Road Equipment
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Figure31: Age of Road Equipment

4.7.1. Spreader Capacity

Equipment load capacity for spreading salt or sand ranges rbito 189 tonnes AppendixJ). The

analysis of spreader capacity in relation to route lengths indicates that spreaders have excess capacity
ranging from 20 to 80% in comparison with requirertgefor spreading salt on the current routes

(Figure32 and AppendixB). The analysis does not consider the requirement for spreading winter sand
whichtypically usesates from 2 to 4 times salting rates over portions of the routbagkcalculation of
sanding ratesor Perth South indicated that the sand application rate averaged over a route length was
approximately 100 kg/singlane km(Appendix B, suggestinghat material spreading capacity is

satisfied by the equipment used for all current routes.
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Material Usage for Individual Trucks
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Figure32: Spreader Capacity Example fBerth County

4.7.2. TruckMounted Equipment

Spreading equipment mounted on the truck controls thassof 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 legjisfabut is referenced in the TAC Code of
Practice and in contract requirements of MTO and othgenciesalong with benchmarks for
percentage of fleet equippedrhe existing spreading equipment outfdimpared with these
benchmarkdor the Perth agencieis summarized ifablel1.

Benchmarks include:
7 9f SOGNRYAO {LINBIFRSNI /2y iNRttSNBR 069{/ 0
R R2dzaGa | LJLJti)@I-ﬁAQY NI G S u2aNzE\IJFRO$EJ'SSN\E@V§IJ:R§éz(:):
NEO2NR 2F YIGSNAIE dz&S FyR RA&GIYDSE2 GOKGSE £ S
AYLI OG 2y YFOGSNRFE dzaSo
7 £+SKAOf Sa 9 |jmfWRER NE DN & NB i
R1tt2sa NstRdz(:)SF“z FLILE A Q|- G A 2y ol i’?\éfé_l-, Of,iiz )@Eygmvl-véhél‘{klﬁ\l
YR FtSSii NBIjdza NBYSy didNEGa 8k yaAS a3 dzaia AayG iSSR0 1oL
9 {LINBIFRSNB /FfAONIGSR !yydz f¢te
R ! LIJolnZ: NBRAzOG Adzy/ GRSV LY INBFIKPGIANI KNI § SRY BNBzA LIYSy i =
O2yaraitsSyi sAyOiBRANRRKII O2RBREGARYy2¢Y aALINBIF RSN O
I LILIS yroreReE

27 http://clearroads.org/wpcontent/uploads/dim_uploads/0®2_WisDOTP09206-21_CalibratioAFinatCalibrationGuide.pdf
28 https://clearroads.org/project/calibratioraccuracyof-manuatand-groundspeedcontrol-spreaders/
29MTO Maintenance Management O#ic2001, internal report, Tolerance of Spreader Calibrations
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Perth County meetfive out of thesixrecommended benchmarks for salt spreading equipment outfit.
All sixagencies are equipped with ESC émd with AVILGPSHowever, only two out of the five
agenciegquipped with AVL/GPS use this technology for automated recoddintaterial application
Prewetting equipment is not available in most areaspecially on routes where sand is the primary
material Theproportion ofcombination spreaderis lower than thebenchmark bumay be explained
by therequirement to grade snowpacked conditioms unpaved roads where salt cannot be used or
limitation of tight turning radius in urban aredsicomplete calibration of the fleet is a concern for road
salt management.
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Tablell: Spreading Equipment Outfit
BenchmarkCriteria Benchmark Perth County Town of St Marys Perth East Perth South West Perth North Perth
67%
Vehicles Equipped with (does not include 2
Electronic Spreader 0 0 0 0 0 0 contractor single axle
Controls (Code of 95% 100% 60% 100% 80% 100% trucks thathave
Practice) unknown spreader
types)
73%
Vehicles Equipped for ggﬁltl:g;irz
Pre-Wetting (Code of 80% 0% 0% 0% 0% 0%
Practice) trucks not
equipped for
pre-wetting)
Vehicle Spreaders
Calibrated Annually 100% 100% 100% Unknown 100% 100% Unknown
(Code of Practice)
Vehicles Electronically
Recording Material Usage 100% 100% 0% 100% 0% 0% 0%
(Best Practice)
Vehicles Equipped with 100% (just GPS, AV
AVL or GPS (Best 100% 100% (AVL) | logger available but| 100% (AVL) 100% (AVL) 0% 100%(GPS)
Practice) not used)
Percentage of Combo
Plow Spreaders (Best 100% 100% 75% 58% 57% 70% 54%
Practice)
Number of benchmarks met 5 2 3 2 2 1
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4.7.3. Conclusions and Gaps

The number, sizeand capacity of the spreader fleet isitable to complete the work regired safelyand
with a buffer for higher application ratethe fleethas a good lifecycle characteristand the distance
serviced by each truck compares well with peer agengiesexisting fleet sizés well suited to the job
requirements

The unmetbenchmarks on implementation of ESC, AVLweeequipment and annual calibration are
all areas impacting the efficiency of material usage aihdocumenting operation€Expanded
implementation of thes@echnologies angbractices is recommended asPaiority 1 Actionwhere they
are not currently used.

The use of combination units as opposed to separate plows and spreaderarea for possible cost
reductionbut needs to be assessed against road classification andceurfpe, and turning abilities in

urban areasFurther analysis of areas suitable for conversion to combination units is recommended as a
Priority 2 Actionin coordination with equipment replacement schedule.

4.8. Mobile Record Keeping; Patrolling arMaterial Spreading

Record keeping has many important functions in a modern winter maintenance organiZadiese

include: materials and fleet management, contract management, annual reporting on salt use for the
Code of Practice, tracking and reportingoosiness 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 §@RAmmends 14 types of
maintenance records including four of particular relevance to winter: patrol diary andweather
condition report, winter operationsacord of equipment calbut and instructions, and material
management reports.

Record keeping practices can be summarized in three tiers of sophistication:
t I WSINA SR NBO2NRa O6LI GNRBf RAIFNEBI SAYGSNI 2LISNI GA2)
¢Fof S 2N RO KSNIIET S ONBNRIEANA WIR 2 LISNF G2NJ | OGA2Yya
CdzZt t @& Fdzi2YlFIGSR AyLddzia 6! [ X w2L{O0®

All types can be found in practice today, but with a trend to movingjemp

A review of automated maintenance data collection systems available from service providers i Ontari
revealed the following key functions

LYSKAOf S ihke2fySSi 062 No SORSIE LOIT al it ( kS NAHIS 8L R 2 Ny Lddzi 2y N
YR ¢SIG§KSN @2 WRMIWVA Z8&ET 2R M RS2 AN FYR NBFR
ALISOGNIE OF YSNI SaiAYECKkSwzaREI FMNBRIGG H yRE SY H BN RS Li
GAYS IyR Dt{ f20FGA2Yy YR GNIYyaAYAGGSR G2 + asSND
Fdzi 2 YIF G SR 252 NIRIED A & &daii@Sywa ALOF f f & (NI O1 O2YLX Al yO
2LISNF GA2ya NBldZANBYSyiGo
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The benefits of automated stems provide advantages over manual, papased systems in reducing
or eliminating clerical time and errors, reducing or eliminatingsda records storage, in providing
information at much higher resolution of time and location, and in the abilityutomatically merge

30 http://ahmct.ucdavis.edu/wpcontent/uploads/wploads/max_perchanok_avl_on_provincial_highways_in_ontario.pd
31R. Omer, Viaesys.com, personal communication

32B.Crouse, I0OT consultant, personal communication

33 http://clearroads.org/wp-content/uploads/dim_uploads/FR_CR:04_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 summediby geography and time periods, as well as access to ad
hoc user queries.

Implementation ofelectronic patrolling technology and AVL spreader technology is limited to two
agenciesTablel2, Tablel3).

Spreader/Plow Report

From Date Time To Date Time
Vehicle | |24-5 " |/ 2005-02-11 || |00 ||| 20160211 ||| 2359 || RunReport [ Print [| Export
Time Qut Time In Total Hours zz:fii:zr K :LT:{'ZE Total KM | Average Rate (S_?cl,tnﬁ;:;j [S?;:n::fd E;?;TL]BW‘E BE:GB[T;‘E
2016-02-1102:24  2016-02-1103:52 15 2950 0.02 55.77 409.0 kg/lkm 0,00 9.82 0.00 0.00
2016-02-1104:00 2016-02-11 0545 18 8.30 0.0z 4984 570.0 kg/lkmm  0.00 470 0.00 0.00
2016-02-1106:04 2016-02-1107:25 14 2810 002 49.95 30.0 kg/lkm  3.69 0,00 0.00 0,00
2016-02-1107:34  2016-02-11 08:50 13 26.90 0.0l 49.48 1300 kg/lkm  3.50 0.00 0.00 0.00
2015-02-11 08:59  2016-02-11 13:23 14 29.20 .01 55.76 130.0 kg/lkm  3.80 0.00 0.00 0.00
2016-02-11 10:35 2016-02-11 10:40 01 0,00 0.00 028 - 0.00 0.00 0.00 0,00
2016-02-11 12:22  2016-02-1113:27 11 090 975 49.39 1288 kg/lkm  0.16 0.00 0.00 0.00
2016-02-11 13:39  2016-02-11 16:04 24 0,60 21.57 40.27 130.0 kg/lkmm  0.07 0.00 0.00 0.00
2015-02-11 16:38  2016-02-111744 11 Q.80 375 49.59 1274 kg/lkm Q.08 Q.00 0.00 0,00
2016-02-11 20:27  2016-02-11 21:58 15 2860 3947 51.05 467.8 kg/lkm  0.00 14.49 0.00 0.00
2016-02-11 2211 2016-02-11 2341 15 24.90 50.08 5557 475.7 kg/lkm 0,00 1368 0.00 0.c0

Figure34: AVL Daily Vehicle Report (MTO Contractor)

Equipment  MRWIS

Equipment Report A
From Date Time To Date me
| el Ow v [ 1
cvenl Y || Vefide: {OwenSownd 1)l 5016011 |l o000 JI[ ants02:11 JI[ 2359 | [mnreport [ pont [ epor ]
Vehicle Types 2700 |
Combo "‘
Combo Spare  \|
Combo Tow
wa e M e
Vehide# Trip# Trpstart Trpstop 0@ Plow pen Plow . Hom o e Pw - Avspeed #ofStops Stop
Distance info. - 3 info. - 4 info. - ? info. - ¥ A
ontime " Dist. off Time Off Dist. on Time On Dist. Off Time Off Dist. Time
(km) (km) (fem) (km)
2016-02-11 | 2016-02-11 = 3
240 1 00:04:52 01:16:07 0.0 55 mins 0.0 16 mins 0.0 56 mins 0.0 15 mins 0.0 469 0
2016-02-11 | 2016-02-11 1 hours 2 1 hours
222 1 00:05:37 01:42:50 0.0 30 mins 0.0 7 mins 0.0 0.0 37 mins 0.0 37.9 1 2 mins
2016-02-11 | 2016-02-11 1 hours A 1 hours
253 1 00:06:31 01:47:12 0.0 38 mins 0.0 3 mins 0.0 g 0.0 6 mins 0.0 39.8 0
0MA-02-11 | 206-07-11 1 houre 1 hotirs

Figure35: AVL Daily Vehicl@dype RoHUp
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Route Images Report

Time

To Date

From Date Time

[ | [2010-08-21-1 Run R £
G| 2010-08-21-1 2016-02-11 |([0000 [I[2016-02-11 |[[2350 ||\ EenEeport | | Bxport
Date Image Latitude Longitude Route
HIGHWAY 23, Town of Minto 2016-02-11 00:28:47 43.904591 -80.884978 2010-08-
HIGHWAY 23, Town of Minto 2016-02-11 00:29:33 43.899893 -80.88392 2010-08-
b Pagesize: |50 ~ 926 items in 1!
Figure36: AVL DastCam Archive (MTO Contractor)
Prpp - L .
Tons Used: 145,358 1071572015 [i45)® 15/ [Updete
Target Salt 96 Of Target Used
— .
152,040 %0 60 .
Target Minus Use 0 —
/
0 10 =7
6,682 S <
7
95.6 % )
o~ X
i —
Mocaton |
181,477 S
Oct t  Nov Dec Dec Jar Fed Mar Mar
1S, 29, 2, 26, 0, 24 b 18 03, 17,
Allocation Remaining 2015 15 15 1S 15 15 16 016 16 16
o l v Salt Used v . Target - Use v . Cumulative Target Salt
36’ 119 v Toarget Sait v Cumulative Salt Used
80.1 %
Dwstnct Summnary
Salt Delevery Information
g
Weather Summary >
¥ 100 — . ——
Freenng Rain Hours 2,714.2 % . 100% of Target
Meavy Snow Mours 45415 - 90% of Target
Medim Snow Hours 10,607.3 g % | ] % of Target Used
Lght Snow Mours 7,207.5 ‘
Blowing Soow Hours 13,2477 a ‘
17,010.3 ° ! X - - -

Other Precp Hours

Figure37: Operations Managemenbashboard Combining AVL and RWIS (lowa DoT)
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Tablel12: Implementation of Technology for WeatheRatrolling and Salt Tradghg

Municipality

Record Keeping (1=Paper Logs, 2=MR
Compliance, 3=OGRA Winter Web, 4=MES
5=GPS Generated Reports)

How is the amount of material usec
recorded for each trip? 1=Paper
Logs, 2=ESC 3=AVL

1, 3 (forweather), 4 (for weather), 5 (AVL is

Perth County | available to track plows live and the report show 3
sander on sander off, time, location, speed)
1, 2 (timestamped GPS log of only the patrol), 4
Perth East (AVL shows spinner on/off, plow up/down, and 1,3

material appication rate- recorded digitally and in
operator log)

North Perth

1, 5 (GPS on all winter equipment with live tracki
and reporting capability)

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

now.

Perth South

1, 2 (patroller only), 3 (weather report sent to
foreman), 5 (AVL shows plow up plow down, san
on sander off but not application rate)

1, 2 (2 unitswith newer sanders could
record material usage in futuje

1, 3 (weather report received 3 times a day), 5 (C

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

StMarys tracks location, speed, and time of operations fo
. . . the output. Trucks have a base,
each vehicle but not where material was applied
consumergrade GPS)
1 (amounts not recorded on a daily
usage basis, but County will bill them
West Perth 1, 3 (weather report sent to foreman) based on the amount of material used
(electronic spreaders CAN record but
they don't rightnow)
Tablel13: Implementation of ESC and A¥r Record Keeping
Technolo Benchmark Perth Town of Perth Perth West North
9y County St Marys East South Perth Perth
Electronic
Spreader
Controllers
Actively Used
for Recordng 100% 100% 0% 100% 0% 0% 0%
Material
Usage
(Best
Practice)
Vehicles
Equipped @ 100% 0 100% 0 0 0
with AVL 100% (AVL) 0% A 0% 0%
Actively Used
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Technology SRR Perth Town of Perth Perth West North
County St Marys East South Perth 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 andisethe information for business purposé€fablel2 andTablel13).

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

As aPriority 1 Action, integrate AVL data from currently equipped vehicles to replace manual data
inputs to normal business processes. Develop standardized reports that supeoriid material
management and compliance reporting.ig pilotdemonstration will support and promote future
network-wide implementation ofAVLto achieve maximum costaving and efficiency benefits.

As aPriority 2 Action, investigateprocurement optiongo provide AVL service on all maintenance
vehicles, and plan future implementation of AVL to all vehicles not currently equipped.

As aPriority 2 Action, plan and implement a demonstration of automated patrol technology including a
formal evaluation of & benefits compared with conventional methods.
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4.9. SidewalkOperations

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 withirhd8rs. 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 condgtiand 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 accuuatation 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 probality 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 theaipaiity.

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 sgudfor example, Toronto begins sidewalk plowing

in midwinter 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 anccrosswalks.

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 (maudectors, 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 servicegdnting 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 deshindividuals.

The detailed information on the sidewalk winter maintenance operation was found to be limited across
the ProvinceTablel4 summarizeshe details of such operations from some of the municipalities.
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Table14: Summary of Sidewalk Winter Maintenance Operations for Comparator Agencies

Agency Toronto Newmarket Wellington Peterborough Whitby Barrie Aurora
Criteria North
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 Downtown only 3 3
severity
Material mix salt
Rate (kg/km) 100

The peer survey showegidewalk 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 Tor@mn@ppksatio 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 S@asdviMS.
Agencies lclear sidewalks within 48 hours (typically sooner) to reduce the snow to a depth of less than or equal to 8 cm. Sideavalk w
patrols involve a patroller who inspects sidewalk conditions while performing the roadway winter patrol. It is assumée gidéewalk snow

accumulation/ice formation is similar to roadway conditions.
'y FaaSaavySyd

Tabe 15LINR A RS &

Perth Countydoes not conducsidewalkclearing

2F (KS

38y 0AsaQ

O dzNJéd@nyaiied Wil bn® d@natiies &
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Tabk 15: SidewalkPolicy Comparison

Written and defined service levels Contracted
related to adjacent road class n n n n
Written and defined service levels
related to type of municipal services
fronting the sidewalk (observed in L n ClEeEe n n
policy or route map)
Written and defined service levels N No Contracted N No
related to storm severity - -
Type of material used Salt/sand mix Salt Salt Salt Salt
68 kg/km (9
Application rate kg/minute) OR 49 kg/km (0.05 ydkm) 49 kg/km (0.05 ydkm) 49 kglkm (0.05 Operator's Discretion
d*km)
varies y
E;dhegrjféka:og:; 8 ot (tc:)rﬁ)llo)vmdewalks Listowel: 4 hours (plowing) or
machine) y 12 hours (blowing)
Typical circuit time 7 h | Gincludi Contracted 5to 7 hours
- ours tota (mcy ng Atwood/Monkton: 2 hours
Trails: 5 to 6 travel to move equipment : ;
hours from hamlet to hamlet) (Gl @i & fneurs (Seeiig
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All Perth agencies ha 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 torstoseverity 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 Mii& saltis the

most commonly reported material used on sidewalks by the Perth agencies

A review of any available publictgws regarding landowner responsibilities for sidewalk clearing was
also conducted for the Perth agencies. It was found that generaliglents anddowntown business
owners are responsible for plowing sidewalks in front of driveways. Howeveagtrecies will typically
maintain predetermined sidewalks based on school routes, public facilities, business areas, and those
adjacent to MTO anddlinty maintained highways.

Characteristics of sidewalk snow clearing equipment usethe Perth agenciegre shown inrable16.

Tablel6: Sidewalk and Trail Equipment

Spreader

Municipality Sidewalk/Trail Vehicle ID Vehicle Type Vehicle Age Czpacity

(tonnes)
Town of St Marys J20 KubotaTractor - 0.3
Town of St Marys J50 Trackless Sidewalk Tracto 2 49
Town of St Marys Joo Trackless Sidewalk Tracto 2 05
Perth East M59 Trackless Sidewalk Tracto 6 05
West Perth MT6 Trackless #92 Trackless Sidewalk Tracto 0 05
North Perth CONTSWALK Kubota Tractor 3 05
North Perth 3728 Trackless Sidewalk Tracto 13 03
North Perth 3720 Trackless Sidewalk Tracto 4 15

Application rates estimated from client information range frapproximately 50 to 7&g/km,with an

averageof 60 kgkm, which fallswithin the range normally reportetbr sidewalk spreaderg&quipment

load capacity for spreading material ranges frot0.4.9 tonnes.At an application rate of 60 kg/km,

approximately 50% of theoutes could be completed with a single &tid the remaining routes require

reloading Assumingn average travel speeaf 10 km/h all routes could be completed within 3 houfs i

reloading was not neede@ppendix ). Howevermostreported completion times are longer, and staff

indicated that refills are needed on most routéglditionally, application ratefor North Perthwere

NELZ2NISR (2 @I NE | ndn§ onsidas/alk cangithdisawhiehicaulo eRiliia 2y RS LJ
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 reviewof sidewalk equipment at peer agencies showed common use of both specialized sidewalk
equipmentand allpurpose equipment adapted to winter sidewalk work. Sidevgkcific equipment
includes the MT Trackless, the Bombardier SW4, and Holder Tractors. Urhisshave special winter
attachment such a blowers and sagdlt spreaders and are very effectifigg winter operations,

although more expensive than small farm tractdtarm tractorsequipped with front mounted rotating
broomsare effective for lighsnow or withV plows for heavy snow areas.
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Figure38 shows the length of the sidewalk routes and deadheading distances for each Réttie
agencies
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Figure38: Sidewalk Service Route Lengths and Deadheading

As depicted irFigure38, most sidewalks routes within Perth County are comparable in lengthtiagth
comparatoragenciegTable14). 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 aketriase
concernsln addition, deadheading distance for Perth Eadtere themaintained sidewalkare far

apart and equipment is transported by truck, could be considered for optimization.

While sidewalk routes in Perth South are contracted out, it waechin 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 ddewalk policies of the Perth agencies meet industry norms in terms of defined service levels.
However, some agencies do not halefined service levels related to storm severitghich shoulde
specified, should any claims arise regarding sidewalk conditions during the winter season.

The sidewalk equipment fleet generally new andnodern;however,it was found that some sidewalk
vehicles require reloading in order to complete their routeisTdould 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 capcity), which allows two sidewalk vehicles to service a single routaolites 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 deading.

Sidewalk route locations are naturally groupedaggencyand each group is distant frothe others.

Thus, optimization across the County would be difficult. However, the lengths of individual routes vary
widely as do the deadhead distarsda somecases for service equipment to reach the roytesich

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 aPriority 1 Action, developand implement consistent, harmaredsidewalk 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 facf{iitieschools, hospitals,

municipal buildings, etc.) could be defined as part of these harmonized policies. Ensure that these

L2t AOASA I NB O2YYdzyAOFIGSR OfSIFNIe& FyR INB Slaife
website.

As aPriority 1 Adion, 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 materialsaadfer when needed. These
recommendations have the potential to help reduce the number of material refills and deadheading
distances.

As aPriority 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
addzLILI2 NI RSF¥SyasS 2F OflAYad 0Se@2yR |y AYRAGARIZ f Qa
usage on sidewalks to streamline the potehfigture integration of services.

As aPriority 1 Action, all agencies shoulexpand the use of stockpileeated salt forsidewalk

maintenance. As discussed previouslgéattion4.6, the expanded implementations will help to reduce

salt usage with the added benefits of reducing spreading ctsisroving servicand reducing salt

loadings to the roadside environment.

As aPriority 2 Action, consideration should be given to expand sidewalk servia# imban/residential
areassuch as already implemented at St Marys that all sidewalks are maintained. There is currently a
trend in winter maintenance operations to do because it is not uncommon in urban/residential areas
for sidewalks to not be maintained by the landowner (e.g. due to negligencagaldetc.) in a timely
manner.Municipal bylaw enforcementor winter sidewalk maintenancis costlyand the bylaws, een
when enforceddo not relieve theagency of the liability related tslip and fall accidents

As aPriority 2 Action, harmonize sidewalk policies with a viewresourcingor future integration of
sidewalk operationin-house

4.10. Parking LoOperations
4.10.1.Standards, Benchmarks, and Best Practices
Snow removal from parking lots is not included in @mtarioMMS requirementdut is a recommended

component of a Road Salt Management PiEsrequested by Environment Canaddowever, there are
few written policiesthat were found specific tohe winter maintenance oparking 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 m&enance industry.

The STEP published a report in association with the Toronto and Region Conservation Authority titled

WYt N2 OdzNBYSy (i DdzA RFyOS T2 NJ t I*xhtprygviles[sainé redoryirdeaded Y R L O
best practices for parking lot winterlmA y 1 Sy I yOS® ¢KS NBLR2 NI &ALISOATASA
the winter maintenance of parking lots should include defined service levels related to the adjacent
NEIFRQa Oflaasz GKS GeL)lS 2F YdzyAOALNl fy. aSNIAOSaE dziAft

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 Watef 2 2 LJdzof AAKSR | NBLR2NI GAGE SR Wh LG A
[ 23a Iy R*thatikBdes & siinzeydwith over 55 respondents (cities and municipalities) in

Canada and the United States regarding parking lot winter maintenance practickdiges.Figure39

illustrates the locations of the survey respondents and indicates that they are located across North

America, suggesting that wintereather conditions and winter maintenance services between

municipalities would vary.
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Figure39: Locations of Surveyed Cities from University of Waterloo Report

35 https://sustainabletechnologies.ca/appploads/2019/06/ProcuremenGuidanceParkingLot Snowand-lceMgmt.pdf
36 https://landscapeontario.com/attach/1424793666.Salt_Rate_Stubhyversity _of Waterloe Final_Summary_Report.pdf
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The summary of the major findings from this survey are as follows:
PLINPEAYIF GSt e cpz 27T YRS OASAEH K SNDALSA2 NISYLE NITIYS
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Detailed information orparking lotwinter maintenance operation was found to be limited across the
Province but some guidelines were found online for thewnship of EdwardsbureBardinal the Town
of Fort Erie, and the Town of Whitby.

The Township of Edwardsburgtardinal provides winter maintenance at the parking lots of municipally
operated buildings and €ilities 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 lotsew#istricted 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 faditate access. For both agencies, complete plowing of the parking lots is scheduled after
the snowstorm has ended and typically occurs when the ot is either inus@@r lowuse period (i.e.

before the next day facility opening).

The Town of ForErie 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 agatrnours (similar to the Township of
EdwardsburgkCardinal and the Town of Whitby) in a snow packed condition.

4.10.2.Current Practice

Tablel7providesanas S&aaYSyd 2F GKS [ 3SyOASaQ OdzZNNBy G LINI O A
maintenance and@ompared with one anothebased on the STEP best practices discussed previously. It

is noted that Perth County currently has a facility removal contract foripguibts (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 lotonditions while performing the roadway winter patrol.
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Tablel7: Parking Lot Policy Comparison

Agenc Perth
. gency St Marys Perth East West Perth North Perth
Criteria South
Written and
defined service NO NO NO NO NO
levels related to
adjacent roadclass
Written and
defined service
levels related to
type of municipal NO NO NO NO NO
services utilizing
the parking lot
(observed in policy)
Written and
defined service NO NO NO NO NO
levels related to
storm severity
Sand (only if
Type ofmaterial it's below-14) Salt Sand Salt (pnly when Salt/sand mix
used and salt/sand icy)
mix
230 kg/lane
- km (sand) and h LIS NJ
Application rate 115 kg/lane 50 kg/lane km Discretion 130 kg/lane km | 125 kg/lane km
km (mix)
Winter patrol, Winter patrol Winter patrol
Trioger for current/forecast Winter and and
99 Winter patrol ed weather current/forecast | current/forecast
Deployment . patrol
conditions, snow ed weather ed weather
accumulation conditions conditions
Cleared as
part of the Plowed as part
patrol .
of in-house and
route
S contracted
originating
roadway plow
from
Generally . routes (most
Plowed at the . Downie . .
A + plowed prior to Plowed at the | Listowel parking
Procedure for 2 LISNJI G . Yard or a A > N
) ; . opening of . 2 LIS NJ U 7 lots maintained
Parking Lot discretion (no . tractor is . . :
. . regular business discretion (no in-house
Maintenance dedicated sent after . o
as part of a dedicated route) | (remaining are
route) : regular
dedicated route contracted out),
roadway
. Atwood and
maintenanc .
Monkton parkng
e
. lots contracted
operations
out)
to plow
them
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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 (ie. specific actions taken when there is less than 8 cm of snow, greater than 8 cm of snow,
heavy storm conditions, etc.Jhe materials useth parking lotdit the requirements oMMS,but the
materials used in parking lots vary between the Perth agengieglication rates estimated from client
information range fromapproximately 50 to 13Rg/kmfor 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

2 LIS NJ (i geteR Bepl@yinandfor 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 maintenamies between the
F3SyOASaT NIy3IAy3I FNBY | tAaG 2F LINBRSTAYSR LI NJA
dedicated route) to being cleared as part of a roadway maintenance route or even a dedicated parking
lot route.

Figure 40displays 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 whickesvéced independently.

Additionally, baracteristics oparking lotsnow clearing equipment used by the Perth agenises
summarized iMablel8.

Number of Parking Lots Serviced by Maintenance Yard
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10 9

Number of Parking Lots Serviced
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StMarys  Milverton (PE) North Downie Blanshard | Mitchell (WP) Elma Listowel Wallace Contractor
Easthope Yard (PN)

Town of St Perth East Perth South West Perth North Perth
Marys

M Parking Lots Serviced by Plow Routes M Parking Lots Serviced Independently

Figure 40: Number of Parking Lots Serviced by Plow Routes for each Maintenance Yard
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Tablel8: Parking Lot Equipment

CIMF

Town of St Marys St Marys T60 Pick Up 2 25 18 41,864
Truck
Wheel
Perth East North Easthope M54 13 N/A 2 (plowonly) 9,200
Loader
Perth East North Easthope M11 Pick Up 3 2.0 6 (salts 6 and plows 17,300
Truck 4)
Perth South Downie Truck #45 Pick Up 0 15 4 3,530
Truck
. #100 Dodge 2500 Pick Up o
West Perth Mitchell (WP) or #101 Ford 250 Truck 1 Not Specified 4 19,475
North Perth Listowel 3733 SA':‘(?e'e 6 8.8 5 14,039
North Perth Contractor Yard (PN H&H Contractor Single 10 4.9 6 13,957
#1 Axle
North Perth | Contractor Yard (PN & ?#Ozntracmr S'L'\r)‘(?;e 10 49 3 5,908
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Equipment load capacity for spreading material rangesftdbto 8.8tonnes.The parking lot

application rates provided by the Perth agenci€alle17) were converted from kilograms per lane

kilometre to tomes per M 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 Perthbeaonducted with a single

fill. Perth South indicated that their application rate for parking lots maintenance varies at the

2LISNF 62NRa RAAONBGA2Y>X a2 {G alNBRaQ alyR | LLX AOI{
South.

It isimportant 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 whigll15 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 radéamd area of serviced parking lots that a vehicle with a spreader

OF LI OAGe 2F m G2yyS aK2dzZ R 0SS AdZFFAOASY(d (G2 &SNBDA
Lastly, for North Perth, it was noted that all parking lot operations are condugteghicles 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.

Themajority 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.

Figure4lillustrates the locations of all maintained parking lots within Perth County and the yards
responsible for servicing them.
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Figure4l: Parking Lot Locations of Perth Agencies

As depicted irFigure41, mostparking 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 latstie the furthest from a

nearby yard are observed to be the two parking lots in Shakespeare approximately 4 km south of Perth
9raidQa b2NLK 9FadK2LIS &FNR FyR GKS GKNBS LI N Ay3
km and 20 km south of North SNII K Q& / 2y G N> OG2NJ , F NRX NBaLISOGAGSTt e
OSKAOf Sa FNRY GKS ySINBad &FNR OFy NBIOK t SNIK 9t
two Atwood parking lots within 10 minutes, which is a reasonable response loweever, 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
b2NIK t SNIKQa ool dafité iNWloNBoh [Beat K3, sodt ¥6 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 standemdsver, some

industry & G LINI OG A OS &« 0 Sy PrécMreni¢ilt Guidantelf@ RarkindKLSt Showv and Re
Managementreport) were outlined previously. All Perth agend@skwritten and published policies
regarding parking lot winter maintenance, exposing the agertoiéability for potential parking lot
accidents.

The parking lot equipment fleet is generally new amddern,and the majority of vehicles can service
their assigned parking lots on a single fill. Parkingplodtions are naturally grouped lagencyandeach
group is distant fronthe 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 aPriority 1 Action, developand inplement consistent, harmoredparking lotmaintenance 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 rétasemw 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
FOO0S&aaArotsS (2 GKS LiddgefweSite2y Sl OK | 3SyO0eQa NBaLlS
As aPriority 1 Action, all agencies should develop written rules of practice for winter materials used in
parking lotsThe objective of written rules is to provide more consistent levels of service and to support
defense of claims beyond/a A Y RA @A Rdzk £ Qa LINI OGA Ol t SELSNASYyOSo
parking lots to streamline the potential future integration of services.

As aPriority 1 Action, develop a resourcing plan for an integrated parking lot serthiagéis resourcel
with the types of equipment appropriate for the lots being serviced, and capable of plowing and
applying material

As aPriority 1 Action, all agencies shoulexpand the use of stockpiteeated salt forparking lot

maintenance. As discussed previouslection4.6, 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.Backgound

Service delivergan 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 clienbapught of as
the road agency or the public road user. Legiistadoes notspeak to the method of service delivery
and many examples of different options in winter maintenanaa be foundt all tiers of government.
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Outsourcing servicd I & 0SSy | O02YY2y LINY OGAOS Ay gSonfail SNI 2 LIS P
objectivesof privatized operationgnclude fulfilling shortterm or seasonal resource needs, changing

labour relationships, transferring funding sources between capital and operating, or transferring

financial risk between the public and private sector.

Turnkey privatization of winter maintenance is sometimes perceived as a cost saving méasaier
decades of turrkey operation by some provinces the results are ¢letir,and each case needs to be
considered on its own merits.

The scale of outsoaing follows: y | 3 Sy O @& @bgctives/ fio® geRsdrial staff to contracted
equipment operatorsto multi-year, multifunction contracts that may be structured by the inputs such
as tonnes of salt spreaghdoutputs such as bare pavement regain timeeduced 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 iarabs.

In the Greater Toronto and Hamilton Area (GTHAkWlIa, 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 patiad part of the contract.

4.11.2.Benchmarks

Benchmarks for outsourcing winter maintenance are not specified in MMS or any prevailing winter

Y I 7:yq3y|- yéérgldzill?St AySa 0SOlFdzaS GKSNB Aad y2 WwW2yS &

' 3Sy Oeée Qa jéacyweshghRo8tsourdng 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:
Cdzy RAy3d &aK2NITFFIff GAGKAY 2yS SNIEORLIGHKI @A O ¢LJ
{LNBFRAY3 FAYlIYOALt NR&] 61 OSNI IAYy3 SENRIFOES SE
Fyydzl £ LI eyYSyuaoT
{KFNAY3 NRFR tfAFOAfAGE NRALT
t NEY2GAY 3 AYyy20F0A2yT
CAfEtAY3 &aK2NI GSN¥Y 2NJ Faz2ylf ySS
{ SNBAOAY3 t20FGA2ya RA Fyd FNRBY Yl
t NEGARAY3I aLISOALEAT SR aSNBAOSa®

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 Tpanstion (VDoT) and the other for the
Ministry of Transportation of Ontario (MTO).
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VDoT Case Study

I NBLERNI GAdGf SR W5 S @ Bénefit Mdygisiof Spdcifid Winte2Maintenarice F2 NJ / 2 &
t 2t AOASaz 9l dzh LIY Sy & bylCiédr RdadsISidhlighitsh tireé Hosdibke méttdds Hiofthe
delivery of winter maintenance contracting used by the VDoT, as summariZedbliel 9.

37 http://clearroads.org/wpcontent/uploads/dim_uploads/101-BenCostToolkit-lI-FinatReport. pdf
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CiM

Tablel9: Virginia DOT Contracted Plows vs. State Owned Trucks

CRLSEIE Approach Advantages Disadvantages
Model
. dZR3ISG O2ada tNB (T{UITT AAYyRANBOHSRRY i NE
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GKFG GKS 38yde R| 82dNDS 2F LINEONBYSYy
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t 22N LISNF2NXYEyOS LJI}IJ\%NJAéul T 0 ){R Slj dzA LIY S
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rcin .
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As indicated iTable19, 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 agencgmaynter 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 mdd@sontracts were for
specific services such p®wing, saltingand sanding. Ministry staffere responsible for conducting the
necessary patrolling of highways to determimaw much equipment and material was neededkeep
highways clear and saf#linistry staffthen directedthe contractors in deliverinthe services needed,
following the best practices and operational procedudeseloped bythe Ministry. Contractors were
paidonaunitO2a i ol aAxa F2NJ GKS 62N)] GKSe& O02YLX SGSRo {2Y
procedures include:

th G NB € f A8yad KA XKSBad 2y O0OS || RIE@T

[t 2aSte Y2YyAU2ZNAYy3 6SFOGKSNI NBLE2NIA (G2 LINBRAC K I
YSSLIAY3I OANDdzAG fSy3aiakKa yR SljdzA LIYSy i aLJSSﬁé Y
Ot OdzZA S GKS YAYAYdzY | Y2Qi/Nig 2fFe Séjfdmmfcssfuu&/ $ SIRNEF

Qft2Ay3 LINBAONAROSR LINPOSRdA2NBA (G2 LINAR2NRGAT S LI
adzOK | a YIhdZNIE | fy1Sya SR f FBaFMe Wz IR $ NAE Y R
Qftft2gAy3a LINBAONAOGSR LINP OSRUANE a dzd ©NY & LEKEH Azl R NJE
YR altao
C2NJ!a/azx I fFNBS LER2NIA2Y 2F GKS at¢thQa LINBPOAYOALl
contractor that won the contract for each area was responsible for planning and managing the work
specifBER Ay (GKS !la/ o ! fiGK2dzZAK aAyAaidaNR adlTF y2 f2y3s
g2N] 2 GKS 'a/a adAaftft NBIAdANBR O2y (NI Ol2NR G2 F2ff
listed previously.

However, theMTO hasshifted to'performance-based' contractsince 2009, whereontractors 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 (standlandsear the

highways of snow and ice within prescribed time frames. In Ontario, 100% of MTO's winter maintenance

wasoutsourced as of the 2013/2014 winter season

¢tKS NBFaz2yada T2NJ KS ac¢chRaSKRN: pa G NR Qa2 NBIS BEZY NI N.
¢KS O&KiSA IB2NRSNI 2F GKS 02y i NI Ol raaSkavdziGR yRISND NXIl&8
FSH6SNI NBa2dzNDODSa ySSRSR F2NJ O2y (NI OG0 I RYAyAadNI
2 A0 KMWISANYWI O2y G NF OGa FHEff2Ay3d GKS O2y iNF OG2NJ Y2N
02y i NI Ol 208 yKiIlAED Si KIS M@ A SdaSi  SAljydzAGLAYSS yoiS atdly R YS G K2 R
AYLINR PGS STFAOASYOe YR FTdzZNIKSNJ £t 26SN) O2aidaT |y
DAGAY3A GKS O2y (N} Oi2NI SEGSyargdgsS FTNBSR2Y (G2 YLy
AYYy20F GA2SELBRANEY (2dzii 6 Ay GSNI YFGSNAFE &YX 6KAOK Y

¢tKS a¢thQa ! dzZRAG2NI DSYSNI f NBUBmMNIDIS prygvidéskome N | A K G I

20aSNDFGA2ya FTNRY (GKS aAiyirmndNBSRO ORYINE SHGES od3Ei 0SS

2014, as summarized rable20.

38 https://www.auditor.on.ca/en/content/specialreports/specialreports/winterhighway _en.pdf
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As indicated iMable20s G KS ac¢h y20SR (Kl (-0 i&KSRAz2aOAB I BIF O WEIS KK 2
decrease in winter highway maintenance service levels across the province, contractors took longer to

achieve bare avement, and highway maintenance during storms declined. However, while

WLISNF 2-0\lva §OS O2y 4N OGa KI @S OlFdzaSR gAYyUSNI KAIKg!I &
WLISNF 2-0va §F®S O2y (iNF OGla NBadzZ SR Ay aarfhyWidskinQl yif e
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 exigtcontracts 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 Cofmiyagencies contract some
roadway routestwo agencies contract sidewalk operatigmme agency contrastparking lot
maintenanceandthree agencies have agreements with neighbouring municipalities to maintain
boundary roads.

t SNIK /2dzyieQa SELSNASYOS $AGK 2dziaz2dz2NOAy3a Gg2 27
L2 &AGA DS 2 @3S NI ting contractngh thei admyfrdicirydarastded aaminimum 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 worke. frequency of

service for the contracted routes is the same as thhanse routes, where the County will conduct the
GAYGSNI LI GNRBE FyR OlFff GKS O2y(iN}IOG2NIAY I a ySSRS
minimize the number of snowplows their fleet because they are not utilized as much in the summer

a4 GKSe& dzaSR (2¢ ¢KS /2dzyieqQa SELISNASYyOS gAiGK GKS
when they are left unused and lying around, leading to increased maintenance/operatisial

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

The current status of outsourced winter maintenance for the Perth agencies is suratharizable21.
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Table21: Current Status of Outsourced Winter Maintenanoé Perth Agencies

Two contracted routes

One contracted route in

Three contracted

Other Agencies

Waterloo, Huron County:
and Wellington County

Marys, Stratford, and Wes
Perth

Roadways (Routes #2 and #3) N/A N/A Sebringville due to narrow N/A routes (Beats A, C,
streets and K)
Sidewalks in Atwooc
. Sidewalks in Sebringville and Monkton are
SIS B B/ B/ contracted to Perth East A maintained by
contractor
Parking lots in
Atwood and
Parking Lots N/A N/A N/A N/A N/A Monkton are
maintained by
contractor
Some roadsnaintained by
Perth East, Perth South,
o Some roads maintained by Huron East, and South Huro
Some roads maintained .
Boundary Roads by Oxford Coun the Township of Lucan
Maintained by y v, None None Biddulph, Perth East, St OMIS maintains Highways # None

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

Road
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4.11.4.Conclusions and Recommendations

Alternative sevice 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 maintec@. 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 savirgganded outsourcing is not recommended unless
specific needs are identified that cannot be met witkhimuse services or by hiring seasonal staff to
operate agencyowned equipment.

Priority 1 Actionis to explore options for alternative Hmouse service delivery, such as harmonizing
levels of service and operating practices, and partially or fully integrating operatiddgionally,
develop and implement a pilot project for service integration for a serthat is difficult to resource,
(i.e.parking lots or sidewalls

4.12. Public Communications

Public access to government information has been revolutionized in this ceAtogss to legislation,
policies, information about services and direct connectionrtpoyees has become the norihis

allows the public to conduct business and life activities in a more efficient way than b&Fiserend

can be seen in winter operations where both tombstone information about policies and standards, and
active informaton about current conditions affecting travel, are availablelioe.

For this study, a web survey of provincial, county and municipal agencies was conducted to identify the
types of information posted about winter operationd.TO has the mos#xtensive information,

managed by the Traveller Information Office and focussed on an externally hosted 511 Systgm.
County operates a system similar to 511. Benchmark information content was identified from MTO and
Grey County sitesTable22).

The benchmarks include tombstone informatitwait provides the public with an understanding of the
levels of service to be expected on different classes pegyf 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
informationfor commercial vehicles.

Approximately 45 Ontario municipalities including Perth County and St Marys subscribe to

Municipal511,a commercial service for municipalities thasisnilar to Ontario511. It is used primarily

for external posting of planned aml 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
O2yRAGAZYA A4dOK +Fa OdNNByYyd FyR F2NBOyad NBFR O2yR
maintaining timely updates, but some users post available webcafwitter feeds that display current

winter conditions®

39D. Allpport, Transnomis Solutions Inc.
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Grey?  Perth®® Perth West®® Perth  North St
Benchmark MTO

County County East* Perth South® Perth” Marys
Policies and v v v v v N v v
standards
Contact
information for Y Y Y Y Y Y Y Y
inquiries
Current road v
conditions Y Y Twiticer N N Y N Y
(Municipal511)
Forecast road
conditions Y N Y'ol-r|1\|NY7 N N Y N Y
(Ontario511) y
Explains Road Y Y Y N N Y N Y
Condition
Weather cameras N N N
Road closures N N N
Currentoperations v N N N N N N v
(track my plow)
Seasonal load
restrictions for Y Y Y Y Y Y N Y
trucks
Total 9 7 7 4 3 7 2 9

Web sites for Perth County agencies were accessed and information rated against the benchmark
agenciesFigure4?2, Figure43, Figure44, andFigure45 provide example screen shots from the public

websites.

40 http://www.mto.gov.on.ca/english/ontarie511/winter-highwaymaintenance.shtml

4lhttps://511on.ca

42 https://lwww.grey.ca/roads/roadconditionsclosures
43 https://www.perthcounty.ca/en/livinghere/road-conditions.aspx
44 https://lwww.pertheast.ca/en/municipatservices/wintermaintenance.aspx#
45 https://lwww.westperth.com/en/mywestperth/snowremoval.aspx
46 https://lwww.perthsouth.ca/en/index.aspx
47 https://www.northperth.ca/en/our-community/seasonamaintenance.aspx#
48 https://www.townofstmarys.com/en/livinghere/Winter-Maintenanceand-Snowplowing.aspx
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Figure43: Grey County Road Conditions Web Page
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Figure44: Grey County Winter Conditions Reporting Site
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4.12.1.Conclusion and Recommendations

Theweb survey indicated that Perth County, Perth Seatid St Marysneet or exceed the Grey County
benchmarkThey 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 sace.*®

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 Wwéimaonized approach to

information on current road conditions and operatiotisis recommended asRriority 1 Actionthat

the Municipal511 service be extended to all agencies within Perth County and that the web link be easily
accessible through municiparebsites. In addition it is recommended thatraadsidewebcam network

be implemented and linketbr display orMunicipalto provide realtime, active information on winter

road conditions to the public.

4.13. Drifting Snow Hazards

4.13.1.Backgroundand 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 wesltited closures and
the most devastating mukltiehicle accidents, winter or summgrigure46).>°

b S

Figure46: Drifting Snow Hazard

Drifting snow and whiteout conditions occur when wind in open areas sufdrmasfields lift newly
fallen snow from the ground and carry it sideways, either through saltation near ground level or
suspension at higher levelsDrifting may occur for up to three days following a snowfall until
snowflakes melt or pack together andrcno longer be lifted by wind action, with drifting occurring on

49 https://www. transnomiscom/municipal511/
50 Perchanok, M., 201&eynote Address, 2016 Conferemafehe Standing International Road Weather Commission (SIRWEC)
51MTO, R&D Branch Report MAB-02, Design and Maintenance to Minimize Impacts from Drifting Snow
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20 days on average in the London armafting snow requires constasnowplowing of the travelled
portion of the road andhe winging back of plowed snowbanks or removal of drifts witmawblower

as the plowed snowbanks cause whiteouts, icargl faster accumulatiorA 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 sengday 30% in southwestern Ontario, amounting to
maintenance expenditure of $3,000 per km per y&ar.

Following an extensive research progravtT O infiated 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 profegts¢
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®5*

& ClassO(Lessthan 1tm) F Class 3(20-33 tim)
5 Class 1(1-8 tn) 2 Class 4(33-66 tim)
5 Class 2(8-20thn) 2B Class 5 (Greater than 66 tm) e 159 L] 9 iz

Cumulative Snow Transport (Jan.1-Apr.1 2004) rt

Figure47: Drifting Snow Severity Prediction, MTO Hwy 26 Project

Through these studie# was found that the excess demand on maintenance can be significantly
reduced through the use of temporary or permanence snow fences, snow hedg&sding corn stalks

in roadside fields, sometimes in combination with snow storage ditches or other engineering features
such as snow storage ditch&sA costbenefit study of alternative treatments showed that the lowest
cost longterm solution isa permanent snow hedge® and subsequently more than 150 km of snow
hedge hadeen planted along Provincial highwa§sunding to plant snow hedges along roadways may

52

http://highway26transportationstudy.ca/downloads/July2015/Appendix%20E%20Snow%20Drifting8e26%=20Study/Appen
dix%20E%20Snow%20Drifting%20Assessment%20Report.pdf

53 http://onlinepubs.trb.org/Onlinepubs/trr/1993/1387/1387015.pdf

54 https://trid.trb.org/view.aspx?id=1138919

55 Perchanok and Bacchus, 19@3)st analysis of snow control structures int&@io. Eastern Snow Conference, 1993

56 Personal communications, MTO Central Region Environmental Office
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0S @At 0fS GKNRdAzZZK ha! Cw! Qa FI NXY g bonfaRdowsrt |
groups®®8 Temporary snow fence can be installed by agency forces as-eoltvghortterm solution
where landowner permission can be obtained.

Perth County agencies reported numerous locations with drifting snow hotspigsré48), with no
snow fence curreny installed.

Number of Areas with Drifting Snow or 'Hot Spots' Reported

140 130
120
100

80

60

40 33 35

22
20 13
. O
0
Perth County  Town of St Marys Perth East Perth South West Perth North Perth

Figure48. Number of Reported Drifting Snow and Hotspot Locations

4.13.2.Conclusions and Recommendations

Drifting snow is a common occurrencetlie Perth County area and is likely to cause hazardous driving
conditions andexcess maintenance demand at many locati@iace mitigations are readily availaple
the agencies are exposed to unnecessary expenditure and risk of liability in the event of winter
accidents.

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

Prioritization cost analysis and planning of letegm solutions at other sites is recommendedaas
Priority 2 Action

5. Summary of Findings

Table23 provides a tabulated summary tife findings/gaps, impacts, recommendations, and benefits
for each topic discussed in this report.

57MTO R&D Branch Report MAZ-05, Feasibility of Cooperative Snow Control Initiatives
58 https://www.tac-atc.ca/en/conference/papers/farawindbreakscommunicationsgprogramand-cooperativeprojects
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Topic(Section . Recommendation :
b f( Findings/Gaps Impact S — o Benefits
Reference) Priority 1 Priority 2 Priority 3
Key benchmarks
are met.
Requires
support from Harmonized RSMF
Legislation MMS Road Salt First step to for all agencies to TR
4.1.9 Management limiting liability | support deénse of Reduced liability risk.
Plan (RSMP) or claims.
Winter
Operations Plan
(WOP)
Present for PC,
PS, WP, angit
Legislation CEPA M. Annual isti
9 . L_ack_s RIS SR Promotes state of the art,
Road Salt reviewonly coordination of and develop - . :
¢ . efficient practices that provide
Management Plan  conducted by P LoS plan and Vel lEe] e consistent levels of service
(4.1.49 and WP WOP for allagencies. '
Absent for PE
andNP

Maintenance

Use results to

. . lan future

. yards ranked on| Used in analysis P
Maintenance Yard : o integrated or . . .
Functional functional value | of the feasibility amabamated Provides logical basis for future
Assessment4.2) to a future of maintenance network of network optimization.

’ integrated yard reductions. .
network maintenance
' yards

Roadway route Confirms
Optimization with Retain existing Supports current route

L . current routes None
existing municipal are efficient routes. arrangement.

boundaries 4.3.2)
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Topic(Section . Recommendation :
b f( Findings/Gaps Impact S — o Benefits
Reference) Priority 1 Priority 2 Priority 3
Predicts
Roadway route marginalcost Needs
0 timizai{cion savings and | confirmation due
wi?hout existin service time to different None Service level increaseightly
municioal 9 improvement model above current level.
boundgries 632 when twolevel assumption on
e route priority priority levels.
system is used.
Analyze
property
. upgrades
Feasible to Pg
) . required to
retire up to 3 Investigate effect
accommodate
lowest rated Reduceoverall of reducedbuffer :
Route : . . revised fleet o
Obtimization with maintenance costs, possibly in spreader distribution in Demonstrates feasibility of
Ygr d Removal yards and their reduce fleet capacity on road retained yards Staffing reducing real estate footprint
USing 2 priority service trucks | costs.Level of liability risk. Anal " | implications while meeting basic
clasges{z 3.4 y while meeting | service reduced | Practical check anc t ”ta_‘ 3128 g requirements oMMS.
h basicservice from current. adjustment of po ?_n 'a yatr
standards with predicted routes. retiremen
10 yards. costs and
retained yad
construction
costs.
Analyze
?ma!l;st . A:' att)oye, ¢ upgrades Demonstrates feasibility of
tweail e b Lower cost '”])’es dlga 3 '?%ac required to reducing real estate footprint to
Route ne dor é::;m 69 savings and more ofreduce q utter existing yards to 6 yards within constraints of
Optimization: reduced 1o severe reduction In spreader accommodate Staffing MMS, andprovidesguidane in
yards if they are| . : capacity and . Lo . .
Clean Slate deally located in service level ice revised fleet | implications| selection of maintenance yards
Analysis(4.3.4) ' eaCy o;a ed. than 10yard Es?rwge |r|ne_ distribution. for future optimized network on
acco?nnplishe q option.. us)i(nznal?grigzife Analyze the basis of geographic route
using existing spreader pote_ntial yard coverage.
retirement
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Topic(Section . . Recommendation :
# Rp f( Findings/Gaps Impact — — — Benefits
eference) Priority 1 Priority 2 Priority 3
yards near ideal complement or costs and
locations capacity. retained yard
construction
costs
OGRAdasic
levelweather Expand OGRA
Weater | Sppusebyall Lowe feduercy - subebion©
Information . iability ri
8 oomAA . East andNorth defense of agencies. Reduces liability risk.
pp4.4.2) Perth but not claims. Specify frequency
alldocument in WOP.
access times.
Evaluation of
MTO RWIS | pavementbased RWIDenefits
Weather available at no | forecast, weather,  Expand RWIS to patrolling | Implement | Improved operations decisions
9 | Information charge. cameras, sharing agreement and to effective County to plan operations more
RWIS4.4.2 surrounding to all agencies. use of winter RWIS effectively.
No local RWIS| areas forecast materials in
future WOP.
Review Perth East
Lengths of some ?om:eNsc;gheEsertrz
Patrolling routes do not co?/era o revLijew ExceedVIMS requirement.
10 Rout 5 meet OGRA | Road liability risk. all route% t’o aSSest Reduce liability riskmprove
outes ¢.5.9 guidelines. feasibility of ) costeffectiveness.
(PENP) integrated
patrolling.
All agencies,
Training not Inconsistent review training
1 Patrolling alwag/s reports, options, schedule Reduced liability, more effective
Training é.5.4) documented. mcrea?i(-;(lj( liability| patroller training. use of resources.

St M, PE, PS, NP

develop WOP to
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Topic(Section . Recommendation :
# b f( Findings/Gaps Impact S — o Benefits
Reference) Priority 1 Priority 2 Priority 3
aid patrollers in
making decisions
on operations to
be undertaken.
Some agencies L . .
. (PCSt MWP, Tlmgllnesg, Investigate tabloid Implement '
Patrolling potential clerical or other More effective use of resources
12 NP) usenly . automated .
Technology 4.5.4 errors and chain| automated patrol reduced clerical effort.
paper patrol patrol records.
of custody. records.
reports.
Lacking written
rules of practice| Inconsistent level . .
. Developwritten Harmonize rules
: ; to advise of ;
Winter Materials . . rules of of practice S
. material service/customer : . Reduced liability risk, more
13 | Rules of practice Tt : practice/WOP for | across agencies . .
application experience, . consistent service.
(4.6.3 . material type and | by road class or
EitEe (e IETEEER LR application rate riority level
Perth, St liability risk. PP - | prionityevet
Marys).
Winter liquids Slower snow
Winter Materials . i
. not used with remo"".’"' more | Expand use of pre 10% to 20% material cost
14 | Use of winter material use, | treat orpre-wet as :
o rock salt (except . reduction
liquids @.6.3 shorter route appropriate.
PC, PE)
coverage.
Preference for Review criteria
Winter Materials , Lower level of for sanding vs
. . winter sand . s i
15 | sanding/salting over salt on service, spreader salting under LOS, lower spreading costs
(4.6.3 capacity limits. normal
sSome routes. .
conditions.
Rules of Re;trrlfcuttsufg ope Harr?omlze Supports future network
Winter Materials practice ) ) materia integration, more consistent
16 T integration of application i .
WOP 4.6.3 materials and ; driving conditions and resource
o maintenance rates and other ;
application allocation.

yards and routes

rulesof practice
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rates vary by as part of a
agency. harmonized
RSMP
Fleet is well
matched to
requirements
Roadway Fleet and
17 o . y - comparators in N/A
verview ¢.7.9 terms of types,
numbers, age
and capacity of
vehicles.
Electronic Extra glerical Implement ES(St
spreader time, risk of Marys, North
controllers clerical errors, ’ Improved financial
18 Fleet andor AVL not | less control and Perth) accountability and reporting on
ESCIAVIAT.3 fully documentation ImplementAVL road salt usage.
implemented of material (St Marys, West
(St M WP, NP usage. Perth, North Perth)
Does not meet E( Deelop a plan to
Code of Practice; outfit spreaders
Fleet Only one agenc mlsse_d with on-board pre Up to 20% reduction in materia
19 P (4.7 equipped for opportunity to wet and costs. improved LOS
rewet (4.7.9 pre-wetting reduce salt us | maintenance yards » 1MP '
and provide with liquid storage
better service facilities
Spreaders not Implement
Fleet calibrated Incorrect calibration
20 Calibrati 2 annually (Perth | material use. Up program and Better control ofmaterial usage.
alibration ¢.7.3 East, North to 30% error. documentation as
Perth) part of WOP.
21 | Fleet A few routes | Inconsistent level Review WOP fo Cost reduction.

use separate

of service where

those routesto
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eSS Findings/Gaps Impact Recommendation Benefits
Reference) Priority 1 Priority 2 Priority 3
Combo Units plow or grader sometimes assess whether
4.7.3 and spreader | plowed and other combo unit
rather than times deiced. would provide
combination more consistent
unit. service.

Integrate data
from equipped
AVL data not vehicles to replace

fully Unused business manual entry of g};’;it;%:/t:
Record Keeping incorporated to resource, business service options
AVL support to business excessive clerica information, for AVL P lan Improved busines processes,
business processey information time and develop futur,ep accountability.
(4.8.1) systems and potential for standardized . .
implementation
processesKS, St error. reports and in all agencies
M, WP, NP) dashboards, 9 '
demonstrate to all
agencies.
Investigate
Record Keeping Inconsistent alternative
AVL service approach to Impedes future methods to
deliver delivery of AVL| harmonization of deliver AVL to Improved business processes
y (in-house vs services. plan future
(4.8.1) outsource) implementation
to allvehicles.
Record Keeping Automated Timeliness of Implement a .
. patrolling demonstration Defense of claims,
Patrolling road reports, o ;
technology only of technology to standardization of business
technology . access to past
partially (PE, PS reports evaluate process
(4.8.1) implemented ports. benefits
. Sidewalks are
Sidewalks clustered in | Costly to service Review options Service improvement, efficient
Routes 4.9.3 urban areas | when equipment to integrate deployment of resources.

with long
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deadheading | must be towed to sidewalk service
distances service areas. across agencies
between.
. Review policies to
h Al agenmfes be more specific
agfs?ggn\,\?a|(|:rm Potential faill.Jre on priority Ieve{S
. . policy and to m?et service an_d storm severity . .
26 Sidewalks Policy service levels reqwre_ments if incorporate to Defense of claims, public
4.9.3 but not all (PE, the policy does WOP. response.
PS, and NP) not vary by storm| Harmonize policies
relate to storm severity. to support posgible
severity. future integration
of services.
Consider splitting
routes to adjust to
Equipment type equr_nent
is well suited redii?r?gc I:r)],(;{erial
Sidewalks and modern. | Multiple reloads rates Service efficiency, cost
27| Equipment/Routes | Some routes required to Install relo.ading reduction. g
(4.9.3 . ;ﬁ;?:gm complete route. facilities along
capacity. routes. Use pre
treated salt to
reduce quantities
needed.
e Review and
lefer!ng levels of harmonize WOP
Variation in service, cost of regarding
28 Sidewalk materials and opesrjtlo(r)lrst.tlc_)acks materials, consider Defense of claims, service
Materials @.9.3 application de?gnse of expanded use of improvement
rates. . pre-treated salt to
claims.Need to reduce application
reload

rates.
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equipment on a
route.
Reduces risk of
complaints from
. unserviced areas . .
Sidewalk Trend in urban Reduces cost of Review poI|C|es
29 | Areas of Service centgrs to bylaw and estlmaj[e Service improvement
service all cost to service
(4.9.3 sidewalks. | Enforcement for all sidewalks.
landowners who
do not clear
sidewalks.
Review options
to resource
Sidewalk Roadway staff Inconsistent sidewalk
30 | Service Delivery services service due to operations Service improvement
(4.9.3 sidewalk routes.| roadway priority. independent of
roadway
operations.
Implement
consistentpolicies
No written Potential liability | and procedures as
31 Parking Lot policies on exposure. part of WOP. Service improvement, resource
Policy ¢.10.3 parking lot Difficult to plan | Consider expandec allocation
maintenance. resources. use of pretreated
salt to reduce
application rates.
StM, PSand W|  Service time Imgesn;ﬁ,?égicy
Parking Lot rvi rkin varies with o
32 Priorit;](4.10.3 s€ Iotcsea?taér 9 f:)aedswayt/ independently Service improvement
roadway routes. conditions. resourced plow
routes or part of
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Topi ion L Recommendation :
# %p ;:(Sect 0 Findings/Gaps Impact — — — Benefits
eference) Priority 1 Priority 2 Priority 3
existing plow
routes.
Vehicle used to
service parking
33 Parking Lot Ir?]t;daer%r;v;, N/A N/A N/A. suitable equipment is
Fleet ¢.10.3 well suited to provided
the service
requirements.
Currently 5
contracted
outuays | SR v sectc
contract,ed needs on oneoff objectlvgs fqr Develg and
. . outsourcing in implement a
sidewalk routes, basis. lation t ) .
refation to pilot project to
R Larger scale benchmarked :
parking lotsand | outsourcing such  gynerience to integrate
i ) i service amon ) I
g4  Service Delivery | t:ggrzde?]rt}s/to aTs MTO ?]r C|fty of develop - gencios for ag Clarify objectives to develop
(4.11.4 gﬁ” <oecific ortr)ntohi?s a | recommendations. 29€" that common policy.
needs.F[))ifficuIty ot?jggtivei R(_asearch the Sedri\flfliiin t?) ®
to attract complex , h|_stor_y and resource(i.e
contractors for | implementation | _OPiectives of arking lots or
competitive and does not service delivery | Parking lots
bids, difficulty | always result in c rarlgﬁlemnenfzce sidewalky
for contractors costsaving. . yin place.
to obtain
insurance.
Three agencies|  Public is not Share Enterprise
Public (PC, PS, St M)| informed of local | |evel subscription Public awarenessvebcam
35 | Communications | meet or exceed

4.12.7)

the benchmark.
Other agencies

winter driving
hazards and
delays.

to OGRA Weather
App and provide
active road

support to patrolling.
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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 solutons
(snow fence, etc.)
as demonstrations
at selected sites.

Prioritize and
plan long term
solutions.

Cost reduction, safety
improvement, defense of claim
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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. Mdaatisnof
service and operating practices among the agencies result in an increased risk of claims and inconsistent service & Expayer
maintenance yard network was found to include inefficiencies in having yards close together and of vaitingdustatus.

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 tiatkimatwlling,

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 estatelmatstath a significant reduction in levels
of service An optimum network design was predicted but additional analysis is required to optimize fleet and route
characteistics 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 sidewaliking lots and patrolling can be addressed in stages by first
strenghening 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 taids due
highinsurance costs argues against expanded contracting and for stronger internal resourcing.

Expansion of the partially implemented winter materials practices oftigrated and prewet 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 initRoiNeesand
Legislatn, Network Optimization ManagingOperations ImprovingRoad SafetyandCommunicating with théublic Costs and
savings assodied with each initiative are summarizedTiable24 and Figure49, and details of the activities, priority, costs,

scope and key tasks, addration of each initiative are provided Trable25. The estimated total onéime costs including expert
advice and capital expenditures is $1.52M ahe éstimate net annual savings from implemented initiatives is $0.85M, excluding
capital costs associated with future maintenance yard refit or retirement.
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Table24: Implementation Plan Annual and One Time Costs

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

Overall Modernization Costs and Savings

HAnnual  ®Priority 10neTime M Priority 2 One Time Priority 3 One Time
$600,000
$400,000
$200,000 I
B %0 . - | [ | I - -
>
fni Policies and etwork Managing IBlroving Road Communicating with
= Legislation timization Operations Safety the Public
= -$200,000
2
o
-$400,000
-$600,000
-$800,000

Initiative

Figure49: Implementation Expenditures (+) and Savingp (
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Table25: Implementation Plan

Policies and Legislation

Perth County and its municipal partners
d4dz0 aONAO6S (2 |YyR YS!
Maintenance Standards. They use individug
levels of service and operating practices thz
provide service levels above the minimum
standards in all cases but that vary among
agencies, resulting in different resourgin
demand and different risk to travellers. The
following work is recommended to address

Harmonized Le_=ve| of this concern:
Service and Winter TWSGASs 2F tEf | 3Syd
Operations Plan $80,000 P A
: LINAZ2NAROe €SOStE L2t A
covering roadway, 1 $0 (Consultant L N oa _ . . 6 months
sidewalk, parking lot, Assignment) I' YF3 t f’@Sf "j‘ Z YR 083
service delivery 2LISNI GA2ya LIWEENI NE
method YI-?\)/US)/I-)/OS éSNJZAOC
AARSglf{a |y|'? LI NJ A

LI GNBEfAY3IZ &dzISNDA
Sumxuvéyﬂzm%mﬁ@mnwﬂ
O2y (N} OGSR aSNWAOS3H
ﬂ:aS FAYLFLYOALE YR N
AYRAOFG2NR (2 NBO2Y
2F OSNIKI G YFAYyGrAy

tf SPgStao

QX
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Action

Priority

Current
Annual
Cost

Estimated
Future Cost

Scope of Work

Project
Duration

58St 2L I KIFENXY2yA&AT S
LX Fy GKFG 6Aff LINRG
f S@gSta 2F aSNBAOSO
6asSsy { SNBAOS LyiS¢s

Harmonized Road
Salt Management
Plan

$0

$40,000
(Consultant
Assignment)

Four of Perth County and its partner agenci
have a Road Salt Management Plan (RSMF
required by CEPA. North Perth and Perth E
are required to develop a plan, and the
existing plans have not all been reviewed
annually as reqved. 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:
wSOASs SEA&AGAYT w2l
t fFyRA LINE GARS | (I 6
3 LA 2N dzLRI G§S& NXBJ
PaAy3 GKS SEA&alGAY3
F2NI I ySé w{at yR2 NX
91 & i
I 22NRAYFGS Ay TF2N¥I
GKS Of ASyid I3SyOAS3
LX F ya | yyRS @O NBtFHiyS # 2
YR t SRIK 91l ai
WSLINBASY(l GKS Of ASy
2T GKS 9Y@PANRYYSYI
22NJ Ay 3 DNR dzLJD

6 months
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e — Estimated Project
Action Priority ~ Annual Scope of Work .
Future Cost Duration
Cost
Network Optimization
I ySGe2N] AYyGaSaNI G4z
Y2RSttAYy3 FylFfeara T
t SNIIK / 2dzydeé | yR Az
LINSRAOGSR GKId@ ORYGE
FOO2YLX AaKSR Fd &A3dy
I ySGe2N] 2F FS6SNJ
LINBRAOGSR Fyydztt 0O2:
2 KAES YAYAYAIL AYy3 02
ERs’gr::Ird Yard Rental %‘]N‘B R A Ou SR ' VOPAV )SAY,OAN‘I
; _ UAYS OAPSDP NBR dfOIA 21y
Cost: Cost: $0.70M AL s A P
$0.77M ) | oemknsy B da e IR 0 s
10depots and 37 3 \,(}\ y A YquY au 'Y Rl NRa 2 { Long
combinationtrucks Est Fleet+ Eleet + Labour u 7\ YS UK IL u az YS gKEFEO $§ Term
Lébour Cost: $1.24M - le I.} Y RE N‘B% ¢ EKS a AN
Cost: (Annual) Sag)}YI-USB YI.;AYUSYIL)[(
$1.48M Tt§SuA2I:JSNJ;u)\2yﬂdzHBSe
' 2y A YS Oz2aua aaz2oOAl
@I NR NBTFTAG 2N NBUGANE
20KSNJ) dzaSa 2F GKS L&
NEO2YYSYRSR (2 FdzNI ¢
aStSOGA2Y 2F YIAYy(Sy
OKFG At  YIOSY &I REF (
FyR G2 SaiAiyys (02 aiyasS
GAUK OKIy3aSa Ay YI Ay
Additional scenario analyses are
Additional scenario $50,000 recommended to predict the cost of
analysis to optimize 1 - (Consultant | providing current levels of service using 6 months
fleet Assignment) | alternative fleet and winter materials
characteristics with the reduced network. Tt
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following work is recommended to address
this concern:

TWSONBAY ISyl yOS FiS¢
YEOGSNRLFE A | &aadzyLdiaz
ySig2N] lylfeara Y2

TV LIRFGS gAYyGSNI Y GSN
O2NNBalLRyR gAGK (KS
AYLX SYSy i miiNneS2yi 2RB $1i
alktd YR 2GKSN) OKLIy
NEO2YYEYRERKI NNV2YAI
ASNBAOS LA I yo

155S@3St 2L | adzAdsS 2°7F
A0Syl N z2a Ay O2yadAf
Ay Ot dzZRAY3AT FtS8SSiG yd
GeLiSa | LIINRBLINRIFGS
ySig2N] OKIF NI OGSNR3
LINK 2 $08& & o

TLYLX SYSy(G (GKS ySig?2
2LIAYATFGAZ2Y Y2RSt
YFGSNRLFT A | &&dzy LA 2

FtSSG A0Syl NrAza (2
NEByiGltx FtSSG NByddl
Oz2ada FyR tS@oSt 27

TwS LI2YNIIG S LINBRAOGSR
O2YLI NR &2y SAGK (KS
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CIirE Estimated Project
Action Priority ~ Annual Scope of Work )
Cost Future Cost Duration

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

wSOAS6 SEAAGAY3I hoy

w Sl dzA NB Y S 2% & ANG 8K V1
dA Tt REPHESINBLI ANE YI
G2NJ 3S&dding RAYIEY |

dZA fIRANYAY I | NBlF aszx
A2NYslFGSNI YR 4l &k
NGF dzSt A F RF NMRil2 NI 3 S
Property analysis; $100,000 wSOASs SEAaGAYT &Ad
adjusted fleet, staff, 2 - (Consultant NEBLI2NI& FyR aiddzRA S35 4months
depot retirements Assignment) | 2y RdzOd S0 SKA L8NE 3 NI
YR REIFSPAF OG O2y O
9y 3l 3S SYGANBYYSyYyI(l
O02YYSyia FTNRY abw 2
02 AYAGALFOGS adzyA OAL
t NEOARS | FSIFaAoAfA
NBL2NI ARSYyOGAFeAy3
FdzidzNE aAaGS O2yaiNd
It SKOERYSSY i 2B ed §gR/
LINE2SO0G @I f dzSa
I OljdzZANS RAIAGEE o 3
Managing Operations

O ¢ O

Implement OGRA $12,000 Perth County and three of its municipal Ongoing
Weather Tracker App (Annual) partners use the OGRA weather app or a service

103



The County of Perth
Winter Maintenance Modernization

Modernization and Network Integration OptiohfNovember 19, 2020

Cim

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). Accdassa common, high
quality weather forecast service that meets
OGRA guidelines will help to provide a simi
high level of service in planning and
scheduling equipment catluts. A common
service will be essential in the event of futur
service integratn. Three agencies access t
MTO RWIS system to provide more detaile
information about approaching, lakeffect
storms, icing conditions and highway
pavement temperatures. Access can be
provided to all agencies by extending the
existing, necost sharingagreement. The
following work is recommended to address
this concern:
t SNIK /2dzydeé G2 &adz
OYGSNLINARAS f S@St 2 A
LIN2E A RS f20Ff T2NB
3Syoe t20FtAde I f
WIdzZa KQ (2 RSaA3yl i
9 OK | 3Syoe (2 adzmy
FINBSYSyid G202@h 24
athQa w2L{ ySig2N]
F2NBOlFado

N M

&
J
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CIirE Estimated Project
Action Priority ~ Annual Scope of Work )
Cost Future Cost Duration

Local RWIS stations on agency roads provi
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 materid type (salt, sand, mix) and
application rate to current and forecast
conditions, resulting in material application
GAY GKS NRIKG FY2dzy
$25,000 NAIKG GAYSéd ¢KS F21
1 (OneTime recommended to address this concern: 3 months
Planning) w2 L{ f2O0H®A AR SyidRa
Exg'iﬁs‘z;ﬁgzgir?e”t NBLINBASY i1 GABST LN
Onaoi . $0 w2 L{ aausao
Onang senie WSBASs 27 F(SNY G
U2 RSTAYS NBI dzA NBY S
ariSao
5S@St2LIYSyd 2F I LN
wCt F2NJ w2L{ &aadasS aA
AVaalr tRIAKYFAYY RI G
F2NBOlFLads 6So0 RAAaLIX
Procurement and installation of three
roadside RWIS data collection sites. The
following work is recommended to address
this concern:
PAAY3 GKS LINP OdzNB Y &
0KS LIXFyyAy3a adGgdzRe

$300,000
2 (OneTime
Implementation)

8 months
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LINE OdzNBYSYyd FyR Ay3
AarGSa0

o WSIdZANBR LISNXAGI
Ayaidlrttlrarzy G2
F3Sy e o

o ¢dzfijs e | LILINBINROMdzN
FYR Ayaidlttlriaazy
02y (NI Oh o

Operation of an RWIS system includes
electronic polling, a welbased system for
display, a 24/7 weather forecasting system
and equipmenmaintenance/repair. There is
a competitive market for these services whi
are often tendered on a thregear basis. The
following work is recommended to address
this concern:

$10,000 A .o . A
3 (Annual Service] 11 8AY 3 GKS GSYLX 1 G§ 2months
LX FyyAy3 addzRes |38
LININBd¥ Sy i 2F w2 L{ LI
F2NBOIFad aSNBAOSao
T{SNBAOS I ANBSYSyid 3
LISNF 2 NXY I yOS YSI &dzNE
Fyydz-ttes FyR FAYLl Y
LISNF 2 NXY I yOS FI Af dzNE
I T P T
lzitarlsltl?n(g&, Webcam 1 $8,000 (Annual) I EJ % v O 7} 83 Ay g 8 'ﬁl Y& 21 Ongoing
NEO2NRAY3 | yR 2 YY dzy
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e — Estimated Project
Action Priority ~ Annual Future Cost Scope of Work Duration
Cost
Webcams: See O2 Y RAGA 2y as I gwll i &E
CommunicationsA Y F2 NXYF GA2Yy X GNI AyAy
F2N @it RYIB NI GA2yaod
KENXY2yAT Ay3a t S@St a 2
2LISNF GA2y & FY2y3 | 3¢
adzLILR2 NI 2F O2yaraisy
AYF2NNEGAZ2Y d2 MK SA & 2 ¢
NEO2YYSYRSR (2 | RRNE
LYGdSaNI: G§SR Fyydz £

F£f LI GNREf SNEA
I FNY¥2yAT SR NRIR
¢t SOKyz2ft238 yR O
GNJF AYyAy3
2 AYGSNI 2LISNI GAz2Yy
w2l R ySGig2N] OKI
LYLX SYSyYy (Gl A2y RFT ©
GFrofSd 2NJ LK2yYyS I LI
KIENY2yAT SR NBFR 02y
Fdzi 2 YIF GSR NBLR2NIAYSZ
FO0Saa (2 6AYyGISN 2L
LIN} OGAOSa Ay NBfF (A
¢FofSi 2NJ LK2YS
0SS amWESR ol 3Syoe
t NEOdzZNBYSyd 2NJ N
FyR aSNWAOSa ol 3
azoAtS O0OOSaa (2
y 0a
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Cim

Action

Priority

Current
Annual
Cost

Estimated
Future Cost

Scope of Work

Project
Duration

I 22NRAYFGA2Y S6AGK A
LINE2SOGZ AT LI GNRT f

Fullyimplement AVL
(St M, WP, NP) using
service model

$35,640
(PC, PE,
PS), various
types

$62,000 (Capita
for 31 Units)

$39,000 (Annua
Service Cost for
65 Units)

Automated Vehicle Location (AVL) systems
collect on winter service vehicles collect dat
on pbwing 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, Roac
Salt Managment Plan, and defense of clain
The following work is recommended to
address this requirement:
91ljdzA LI om GAYGESNI asN
GKFG FTNB y20 Odz2NNEBYy
' 3SyO0e (2 LINROdzNB
Ayailalttlrarazyo
t NE QA RB I B SRIR Ay I =
YR 3INI LIKAOLFf kGl odz
j dzSNE aeadasSy gAGK 3
YIEYlF3SYSyd NBLRNI 3

0 8 |j IdAA LILIS IR
Sao

SNBWAOS | ANEB
I NB YIAYyGdSy
l'YR O2YYdzyAOI GAz2Yy

6 months
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Action

Priority

Current
Annual
Cost

Estimated
Future Cost

Scope of Work

Project
Duration

' 3Sy O0eé (2 LINE OdzN.

Integration of AVL
and RWIS into
management
reporting

$30,000
(Consultant
Assignment and
Implementation)

AVL systems and archives provide detailed
location- andtime-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
not always used to full advantage as specifi
expertisein data management systems and
technologies may be required to automate
data manipulation and transfer processes.
The following work is recommended to
address this requirement:
WSPOASSs 2F OdzNNByd |
aeaidsSya FT2NJ gAyidiSNI
2LILIR2 Nl dzyAGASE F2NJ |
AyLlzia FTNRBY ! +[ @
5SaAady lFdzi2YlF SR NE
RFGF GNF yAFSNI LINE (2
YIylF3SySyid aeadSvad
5SaA3dy 20KSNJ I dzii 2 YT
AN LIKAOIE RAALI I &a
O2yadzZ GHESYOes Ak T

3 months

¢NIAYy 3SyoOe adal ¥+
FYR AYyGSNFI OSao
/I 22NRAYFGS gAGK |3

(@2}

Fdzi 2 YIF GSR Ay Ldzia (2

1 month
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Cim

Action

Priority

Current
Annual
Cost

Estimated
Future Cost

Scope of Work

Project
Duration

Service Integration
Pilot Project

$30,000
(Consultant
Assignment)

SLIIK NBOASG 2F &aA
GNREtfAY3 LIR2tAOASH
R 02aid &idNHzOG dzNB 4
wSOASSs YR ARSY(GATFE
AYyGiSaNIrGA2y F2NJ SIC
583@St 2 i $NM KRNSIBA OS
LX Iy F2NJ d&dzAdGrofS |
LRE&FE O2yaidN}AyYy(a

F2NJ 20KSNI I OGAQDAd

L
L

U)’K E‘%(

A

(N> N

3 months

Improving Road Safety

Phased
Implementation of
Pre-Treated and Pre
Wetted Salt

Est.
$1.93M

23% pre
treat
42% pre
wet

$1.86M(Annual)

53% pretreat
47% prewet

Perth County an®erth East have
implemented pretreating or prewetting to
improve service and reduce the cost of roac
salt. These methods also provide an
opportunity to extend the length of
maintenance routes. These advantages car
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 gpBase
implementation plan including procurement
of truck-mounted equipment to handle
winter liquids, and maienanceyard 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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T¢KS AYAGALFE LIKF&S A
OdzNNBy i NRO]l alfid L
GNBFGSR &l 4 LINE OdzN
SAGAYIFIGSR Fyyda t Yl
Pcannn 6200

7t NBSUO AYLX SYSyidl Az
OdzNNB y iKlf 3&StHid Ay

Tt KFasS H A& HINGDSHGAY
Sljdza @1 £ Sy (i WSR2
$1.83M(Annual)| T9adAYFGSR G2drt yy
O2&alpp2ntnnb 6 p2 0 ®

40% pretreat | 7Ly Of dzZRS& S|j dzA LILIA y 3
60% prewet FYR n YFAy(Symy3JiSi Ae
60 A SSWRL{vlLI 3§ Sy i IniSni0,
91ljdzA LIYSy G 0
Tt KFaS o Aa (N®BGatahy
NB RdzO( A2 NB A § A YIS

Tt NONB I GAy3 2F p> Aa
$1.57M(Annual) gKSNBE f23Aa0A 0w SIGNE
T9&0AYF GSR NBRUEKG Al2yWY
5% pretreat 02adG 2F bPocnInnn 6w
9% prewet gLy Of dzZRSa Sl dzi LILIA y 3
O2Yo0AYylLiGA2Y dzyAda |
&k NRa WFRUNIALYNS B 4 SSY
LYLX SYSy (i RrIS\20yA y23F ot

lyear

1 year
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Action

Priority

Current
Annual
Cost

Estimated
Future Cost

Scope of Work

Project
Duration

Staged
Implementation of
PreWetting
Equipment

$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 truek
mounted equipment to handle winter liquids
andmaintenanceyard based equipment to
store and load winter liquids.
CKS t KFaS H LINPOIIANE
aeadsSya NBGNRTAGGSK
O2YO0AYlFlA2Y L 26kal
fAlJdZAR ad2NX3asS Gy
ALIAEE o NNAYVOE @& IiNR
t NEOdzZNBYSyid Aa KIyYyF
3dzA RS R & NXBI dzA NBY &
KENY2YA R gAYy iSN 2

— o
u» @

6 months

$264,000
(Capital)

x

¢KS t KF&S o LINPEOSIANE
aeaidisSya NBUONRBTFAGGSFE
O2YO0AYlFlA2Y L 26kal
fAljdZAR adG2NX3sS Gy
ALIAEE OF NNASNAE |
t NEOdzZNBYSyid Aa KIYyF
3dzA RSR 6@ NBIj dzA NBY S
KFENY2YyAT SR Ay (SN 2

6 months
C

Prioritize and
implement snow
drift remediation at
100 sites

$25,000
(Consultant
Assignment for
OneTime
Planning)

More than 200 winter hazard hotspots were
identified including many due to drifting sno
and whiteouts. MTO studies have shown th
up to 30% of winter maintenance

deployments on provincial highways in the

3 months
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vicinity of Perth County is due to drifting
$24,000 show h the three days after the end of a

(Capital) snowfall event. Provincial and many
municipal agencies have successfully
Estimated implemented treatments such as snow

annual savings| fences, snow hedges and snow storage
of $51K and | ditches to mitigate drifting snow hazards. Tk
indirect savings| following activities are reommended to
of $1M address drifting snow hazards:
158S@St 2L I LINA2NAGe
oFraSR 2y &aAGS 2NRSy
3S2YSGNE YR GNI FTA
1/ 2yadzZ G gAGK | 3SyOe
AYF3ISNE YR NBGASSH
LINA 2 NATI2ANI S5 yahali SF Sy O
GNBFGYSYG & LINR 2N
1Tt NEPARS LINERdzOG & LIS
I3dZARSEAYSa FyR LN
F3Syoe o
71 3Syo0e (2 LINEOdz2NB Y
2T YAUGAIFGAGS GNBI{
ariasSa oOFLAGETEO

N

$24,000
(Capital) g1 38y O G2 LINROANB Y
2 , 2T YAGAIFGABS GNBI { 3months
Estimated | 5 185 6 OFLAGH T 0 ®
annual savings
of $102K and
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CIMF

indirect savings

of $2M
$72,000
(Capital)
Esti q g1 3Syoe G2 LINROdz2NB Y
3 amiﬁi%S 2F YAGAILGAGS GNBI O 2years
oEoKany | AAGSa 6OHLAGItoO
indirect savings
of $10M
Communicating with the Public
All County agency websites provide some
degree of tombstone information about
winter operations policies and three agencice
provide active information about current or
planned road closures, construction and
$2,700 detours through the commercial Muncipal51
(paramedic website. The County subscription to
o PC) Municipal511 can be extended to integrate
Extend Municipals11 $0 county municipalities at no additional charg( 1 month
subscription to all $7.300 to provide the opportunity to post twitter
(paramedic feeds or maps depicting current winter
St M) conditions and seasonal load restrictions. T

can be accomplished by:

91 3SyOASa G2
F2NJ AYOGSAINI @
asSltazyrft 21
I 22NRAYF G2 NEDO

a

T« Uy X0«

8 < oy
- T >
w= W
(S
Tk
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CIirE Estimated Project
Action Priority ~ Annual Scope of Work )
Cost Future Cost Duration

I 22NRAYFG2N G2 dzLIRI

4dzo A ONR LJG A 2 Wk 836 AI(BK A

Ydzy AOA LI £t AGASAE | YR

$S00lYa 06aSS 0St264¢
Posting of active winter road conditions
information in atimely 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 roadsic
webcams with direct feed to Municifisl1.
The scope of work includes:

2AYUSNI pum [/ 22NRAY L

F3Sy0e aahk¥F (2 ARS

S ¢

Install 6 roadside 2

webcams to provide _ 530,000 (One | 2708 .,.?.2 NI N2 | VRAav)\VR. il
real-time conditions Time) hodltAy ySOSaal N 6months
to Municipal511 FNNJF y3S aSNBAOSa

O2YYdzyAOI (A2Ya0®
5SOSHINRDIZNBYSyYy (i 2
6YFe 65 tAY1SR &
O2yadd GFyd | aaA3
I 38y 08 LINE OdzNB Y S
$6SoO0FYantiSa & deMix 3
Ay Ot dzZRAY3 NBRI RAA
OF YSNI & FyR fAFK
dzLJ ' yYR O2YYdzy A Ol
adzylIOApmm $Soaii
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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,-detsacs, 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, foremanperator?

c. Source of weather or road condition information

d. Material types and application rates

i. Rock salt
ii. Winter sand
ii. Liquids if used (pravet or antricing)
iv. Application rates (vary by weather condition or route class?)
v. Application rate set bpperator, 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, constructiorage, 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 (aheadfadrive wheels) or Rear (tailgate)
d. Spreader controller type
i. Manual
ii. Electronic, grounépeed control of chain, auger or gate
iii. (brand name if available)
iv. Electronically logged ehoard?
v. Logged remotely by GPS/AVL/telematics?

5. Winter Operations Staffing and &Hplan
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 Operationgn-house/leased trucks/contracted drivers/tuikey service
b. EquipmentMaintenanceln-house/contracted service
9. Winter Season Resource Use
a. Labour
b. Equipment hours or km
c. Rock salt
d. Winter sand

Appendix Al
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e. Winter liquids
10. Snow fences or hedges?
11. Road Salt Management Plan?

Appendix A2
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Appendix B: Maintenance Yard Functionatsessment

Maintenance Yard Functional Factors Used for Analysis:

Functional Factor Weight

Storage capacity 5
Availability of fueling facilities
Yard acreage 5
Building condition 4
Use of facility for other purposes/seasons and availability of 4
amenities

Access to service 3
Environmental sensitivity 2
Roadclass of the adjacent road 2
Land use/zoning 1
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Maintenance Yard Evaluation Spreadshd&torage Capacity and Fueling Facilities)

CiMm

Listowel, ON

A . . . . Storage Capacity Weighted Storage Fueling Facilities Fueling Facilities| Weighted Fueling
Yard N M al Add Salt Sto C. Sand Stol Ca Liquid Sto C. = . -
ard Hame unicipality ress rage Capacity rage Capacity =l rage Capacity Score (0-5) Capacity Score Present On-Site? Score (0-5) Facilities Score
) 4 Napier Street, Mitchell, N
Mitchell (PC) Perth County apier FDE: = 500 tonnes 3500 tonnes 37 185 Yes 5 5
Stratford Perth C / 4312 Perth County Road 500 t 4500 t 37 18.5 ¥ 5 5
ratfor County 119, Gads Hill. ON 0tonnes 4 onnes .7 8. es
. 6372 Perth Road 131,
Milverton (PC) Perth County _E o3 See Nates See Nates MNone 1 5 No 0 0
Milverton, ON
4081 5t5,
St Marys St Marys Lak;r"qdeef DNJ 350to 500 tonnes 3000 tonnes MNone 3 15 Yes 5 5
. 4700 Line 61, Perth East, 500 t [ -
Milverton (PE) Perth East ne & annes|Sipre 3500 tonnes MNone 3 15 Yes 5 5
ON treated salt)
218B 40 Line, New
Morth Easthope Perth East 200 tonnes 1000 tonnes MNone 15 75 Yes 5 5
Hamburg, ON
Downie Perth South 3]33 County R_d 122 None None None 0 0 Yes 5 5
Saint PaulsStation, ON
1766 Perth Rd 139 1200 t (SHARED 1200 t (SHARED
Blanshard Perth South & g <obronnes{ ronnes | Naone 0 0 No 0 0
Granton, ON OTAL WITH SAND) TOTALWITH SALT)
. 50 Arthur Street, Mitchell,
Mitchell (WP) West Perth oN MNone MNone MNone 0 0 No 0 0
7
Elma North Perth 171Monument Rd, None 400tonnes None 1 5 Yes 5 5
Palmerston, ON
. 580 Main Street West,
Listowel North Perth .an ree None None None 0 0 Yes 5 5
Listowel, ON
5882 BB Line
Wallace North Perth 25tonnes 1200 tonnes None 15 75 Yes 5 5
Gowanstown, ON
. 245 McDonald StE,
MTO Listowel North Perth e 180tonnes 2500 tonnes None 25 125 No 0 0

AppendixB: 2
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Maintenance Yard Evaluation Spreadshdeand Use/Zoning)

Is surrounding land use Weighted Land Use fZoning
Yard Name Municipality Additional Land Use fZoning Information Land Use /Zoning Score (0-5)
residential? Score
Yard is Institutional Zoning surrounded by Residential Zoning with
Mitchell (PC) Perth County Yes € by & 1 1
Future Developmentto the eastand west
Mo (adjacent to a mature i i i i i
Stratford Perth County - Yard is Industrial Zoning surrounded by Agricultural Zoning 5 5
wood lot and a gravel pit)
No (adjacent to a mature Yard is Institutional Zoning surounded ricultural Zoning and
Milverton (PC) Perth County fadj & by Ag € 3 3
wood lot and farmland) Natural Resources to the north
Yes (BUT there is still a lot of
StMarys St Marys { i Some Residential, majority General Industrial Zone 5 5
room for expansion)
Yard is Institutional Zoning surrounded by Agricultural Zoning and
. some Natural Resources + Parks and Recreation Zoning to the east.
Milverton (PE) Perth East No (adjacent to farmland) . R 2 2
Additionally, there is Future Development planned to the
northeast of the yard
Mo {adjacent to farmland and| Yard is Agricultural Zoning surrounded by Agricultural Zoning and
North Easthope Perth East fadj Ag s by Ag & 3 3
a mature wood lot) some Natural Resources Zoning to the south
Downie perth South Ves Yard is InSI\IL.ItiOI’WEﬂ Zoning.and surrcrundihg land .use is parks & 1 ;
recreation +hamletvillage residential +agricultural
Blanshard perth South Ves Yard i.s Instituti.onal Zoning Efnd surmun.ding land use is hamlet 1 ;
village residential +agricultural +light & Ag Industrial
No ({located in the middle of Zoning designation is Urban Industrial, Commercial, and
Mitchell (WP} WestPerth R R . 5 5
anindustrial area) Institutional (ICI)
Yard is Institutional Zoning surrounded by Residential Zoning to
Elma Morth Perth Yes - 2 2
the south and east and Agricultural to the north and west
Listowel North Perth Yes Yard is Institutional Zoning surrounded by Residential Zoning 2 2
Wallace North Perth No (adjacent to farmland) Yard is Institutional Zoning surrounded by Agricultural Zoning 4 4
Ves [commerdial land use to Yard is Institutional Zoning surrounded by Residential and
MTO Listowe| North Perth the west] Commercial Zoning. Additionally, there is a cemetary to the east 2 2
and some Future Development to the north.
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Maintenance Yard EvaluatioBpreadshee{Environmental Sensitivity, Yard Acreage, and Building Condition)

CiMm

S Municipali Proximity to Wetlands or other Environmental Weighted Environmental| Acreage of Yard | Yard Acreage Score |  Weighted Yard Building Condition Building Condition ‘Weighted Building
pality Environmental ly Sensitive Areas Sensitivity Score (0-5) Sensitivity Score (hectares) (0-5) Acreage Score (Good, Fair, Poor) Score (0-5) Condition Score
Mitchell (PC) Perth County None 5 10 4ha 2 10 Good 5 20
Stratford Perth County MNone 5 10 2ha 1 5 Fair 3 12
Milverton (PC) Perth County MNone 5 10 2ha 1 5 Fair 3 12
St Marys St Marys MNone 5 10 3.1ha 2 10 Good 4 16
Situaedona3l4hg
Milverton (PE) Perth East MNone 5 10 parcelwith 4.05 ha 5 25 Good 5 20
suitable for yard
Adjacent to acreek to the east tha leads
t d located 500 orthwest of
North Easthope Perth East oEpond foc mnahwestor 2 4 14ha 1 5 Fair 3 12
the yard. Also near two small ponds (200
m southwest and 550 m southeast)
Source waer protection areaon N/W
Downie Perth South corner of property but thereare no 0 0 02044 ha 0 0 Fair 3 12
environmentally sensitive areas nearby.
Blanshard Perth South None 5 10 0.839 ha 0 0 Fair 3 12
900 m to Wetlands — Onsite Well #4
Mitchell (WP) West Perth waer distribution supply (source water 0 0 14ha 1 5 Good 5 20
protected)
Elma North Perth None 5 10 0.41ha 0 0 Poor 2 B
. N but th isaMunicipal W
listowel North Perth one butthere Z:E Hnicipativetion 1 2 0.72ha 0 0 Good 5 20
Wallace North Perth None 5 10 273 ha 1 5 Good 5 20
MTO Listowel North Perth None 5 10 235ha 1 5 Fair 3 12
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Maintenance Yard Evaluation Spreadshdetse of Facility for Other Purposes/Seasons and Availability of Amenities)

L Availability of Maintenance Availability of Employee Use of Facility for Other Purposes/Seasons a| Wl Usa el ity f(?r O.ther
Yard Name Municipality Other Uses for Yard L " L " Purposes/Seasons and Availability o]
Facilities Amenities Availability of Amenities Score (0-5) o
Amenities Score
. . 1wash bay, 3 garage bays,
Used for all other public works functiol additional ey uigmer?t stor); d
Mitchell (PC) Perth County | (but not sewer and water operations § quip . 9 Department admin offices 5 20
county level) sheds are located at this
vy property (1is heated)
Used as a secondary yard for publi A
Stratford Perth County g 1 pick-up bay None 1 4
works functions
Milverton (PC) Perth County Used as a depot in the summer None None 1 4
. . . Wash faciliti ith oil
All public works functions (i.e. water, ash facilities with ol Lunch room for operators,
. K ) separator, 1 bay for . "
St Marys St Marys sanitary, ambulance, police, finance . . supetrvisors offices, womens a 5 20
) . maintenance (i.e. crane and .
admin, building, IT etc.) mens locker room (with showe
work bench)
Water/Wastewater, Parks, Turf
Maintenance, Year-Round Road | Operations centre, washbay| )
Maintenance, generally 5 FT employe  equipment storage, parts 2 foreman offices, lunch room
Milverton (PE) Perth East -9 Y ploy quipmen 9e. p staff room, training room, 5 20
report to this yard; Department storage, maintenance area, S
- . L municipal vault
Administration occurs at the municip4 tonne pedestal crane
office.
Predominately year-round road | Operations centre, equipme:
North Easthope Perth East maintenance operations, generally 4| storage, maintenance area, | 1 foreman office, lunch room 3 12
employees report to this yard tonne overhead crane
Used for roads summer maintenance Foreman's office and lunch roo
Downie Perth South arks/cemetaries None Adjacent to Municipal Office an 3 12
P Park / Sports fields
Blanshard Perth South Public Works (all seasons) None Lunch room 3 12
All year facility for Public Works, Office space (20 ft x 80 ft),
Mitchell (WP) West Perth  |Operations, Environmental Services, None training room, storage, and bre 4 16
Parks Administrations (20 employee room
Office space and lunch room (b
. . . . they're both minimal). Offices
Elma North Perth Public Works Road Maintenance Service Bay (no hoist) DO NOT meet modern health a 2 8
safety standards.
. . . Service Bay (no hoist, just flo| .
Listowel North Perth Public Works Road Maintenance jacks) Office space, lunch room. 2 8
Wallace North Perth Public Works Road Maintenance | Service Bay (a hoist is presept) Office space, lunch room 3 12
. . . Very small office with a tiny wag
MTO Listowel North Perth None, justa bl;;:ggn/ storage in the None heater, but not used for any 1 4
office type work
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Maintenance Yard Evaluation Spreadshd@éiccess to Services and Adjacent Road Class)

CiMm

L Access to Services (sewer, water] Access to Services| Weighted Access to Servic . Road Class Score (| Weighted Road
Yard Name Municipality ( . g Road Class of Adjacent Road ( 9
power, communications) Score (0-5) Score 5) Class Score
. Municipal water, Municipal sewer,
Mitchell (PC) Perth County A 5 15 Class 4 4 8
power, and internet
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
Sewer, water, power, and fibre opt
communications all present (SWM
ith i | h
St Marys St Marys with quality control onsite) 5 15 Class 4 4 8
Onsite standby generator with
autostart present
Private water, municipal sewer, 3
phase hydro, propane and wood
Milverton (PE) Perth East | heating, on-site storm pond, stand- 3 9 Class 6 3 6
diesel generator, fiber internet & lar
line phone
Private on-site water and sewer,
North Easthope Perth East | propane, phone & internet, stand-b) 3 9 Class 4 4 8
diesel generator, single-phase hyd|
Access to municipal water (no firg
Downie Perth South capacnty), sharlels SEPU,C system wi 3 9 Class 5 3 6
adjacent municipal office, and hag
fiber optic communications
Blanshard Perth South | TS Private well, septic system, an 2 6 Class 3 4 8
fiber optic communications
Sewer, water, storm, gas, 3 phasg
Mitchell (WP) West Perth power, backup generators, and 5 15 Class 4 3 6
fibreoptic communications
Elma North Perth Municipal water, M.un|0|pal sewer, 5 15 Class 4 3 6
power, and internet
Listowel North pertn | 'Municipal water, Municipal sewer, 5 15 Class 4 3 6
power, and internet
Wallace North Perth Power and internet 2 6 Class 4 3 6
Power and internet (Access to
MTO Listowel North Perth Municipal water and sewer on the| 4 12 Class 4 3 6
street but not directly into building)
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Maintenance Yard Evaluation Spreadshd@btal Weighted Score and Ranking)

e - . TOTAL RAW | TOTAL WEIGHTE| Murray's Ranking of |Murray's Ranking of Existir]
2
Yard Name Municipality Additional Notes (i.e. shared yard?) SCORE SCORE Existing Operations (RaW|  Operations (Weighted)

-Material shared with West Perth

Mitchell (PC) Perth County | -Perth County's plow truck at St Marys fills brine tank from Mitchell Yard to pre- 35.7 127.5 3 2
salt
Stratford Perth County Material shared with Perth South only 30.7 95.5 4 4 (tied)

-Material storage facility is located off-site at nearby Perth East Milverton Yard
Milverton (PC) Perth County shared with Perth East 20 53 10 11
-All salt stored at this yard is pre-treated salt

Perth County parks one plow truck here (#6) and loads that truck with salt/sand
St Marys stock (County tracks its material usage and submits usage to Town of
St Marys St Marys on a monthly basis). 38 124 1 3

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

-Material storage facility is shared with Perth County (shared material storage (
-Everything else on yard is owned and operated by Perth East. County pays

Milverton (PE) Perth East materials and will invoice Perth East 36 132 2 !
-All salt stored at this yard is pre-treated salt
North Easthope Perth East -Not shared 255 85.5 6 5
. All required materials are purchased directly from Perth County's Stratford Yart .
Downie Perth South loaded directly onto truck for Perth South's use 18 65 11 (tied) °
Salt/sand is purchased from Perth County's Stratford Yard and is replenishd .
Blanshard Perth South 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 (I:ountys Michell Yard 23 67 8 (tied) s
loaded directly onto truck for West Perth's use
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 215 635 9 10

-This yard is a short term rental from MTO
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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:

County Mitchell Sha$8.68/sq.ftof building space
County Milverton Sha$5.84/sq.ft.

County Stratford Sho$4.17/sq.ft.

For modellingourposes, v will assume $6.00 as a working figure footier yards.
Tandem Plow$110/hr

Tri-Axle Plow$115/hr

Loader $65/hr

Pickup Truck$30/hr

. Single AxIe$68/hr

10. Sidewalk Machines55/hr

11. OneTon $50/hr

12. Assumed service speed 40 kph

©COoNOO~WDE
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Responses to updated dataquest for locations of left turn, u turn, hotspots, cold spots, @vesy roads
(September 18).

Summary of Operational Restrictions by Municipality:

atwood:route
a.b,c and k

93, county road
178, county road
140, county road
147, municipal
boundary roads
140, 172 and
173.( Map

Attached)

Roadway Cold One Number of
: U-turn Left-turn :
needs a single . . . : spot way Provided PDF
intersections  intersections . .
axle truck locations roads files
SHOULD BE
ONLY WHEN
Only when dead | DEADHEAD
heading (TRAVELLINC
That means TO OR FROM
traveling from START OF
maintenance ROUTE) IN 129
yard to start of OTHER between
Perth Map attached | route, orend of | WORDSIT IS line 61 Map 3
East route back to NOT and line attached
maintenance ALLOWED 64
yard. WHERE
SPREADING
(No map OR PLOWINC
attached) TAKES PLAC
(No map
attached)
;i:m None Map attached | Map attached| None at:\;l_ ;F:e d 1
Highway 23 (roag
164), county road
line 55, county
road line 72,
county road line
86, county road
Urban areas of| line 88, county
listowel, road line 91,
Egrrtt: monkton and | county road line Nﬁt;Ncﬁen;;:lp N/A N/A 0
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Roadway Cold One Number of
: U-turn Left-turn .
needs a single . . : . spot way Provided PDF
Intersections  Intersections . .
axle truck locations roads files
Do uturn when
West ounyor | Notallowed
Mitchell only ounty (No map None None 1
Perth provincial road or
: attached)
highway.(No
map attached)
Town Map Map
of & Map Attached | Map Attached | Map Attached Attached | Attached 1
Marys
At the ends of
PEL None Map Attached A TS Of None None 1
Gounty county
boundary.

North Perth
{ OGN AIKG filltyl® ORtyd/ S Ao/3 tAY]l wW2FR Ay [Aal2sStY
2 f£f1F0S ' @S b2NIK FNRY alAy {Go (2 G266y tAYAQ
alAy ¢6Sad FNRBY wmcp G2 21ttt O0S | @gSydzsS
alAy 9Fad FNRBY 21ttt 0S @S (G2 ¢NBYIAYyS | gSo
{Ay3ftS 'EtS w2dziA§a2FENE dABY VEIPRBIR2 Wi E22RY
| dR& I O LX 26Ay3 YR aAlFYRAY3 I SN 3IS mdp YAydziSa
o LRAYG ¢dz2NY | NPdzyRa INB | OOSLIilofS d AYyGdSNERSO
ppX /[ 2dyAESwEHR /Zqzy(]é w2k R [AYS ycz I 2dzyie w2l
w2l R [AYS doX /[ 2dzyue w2l R mTtyZX /[/2dzyue w2zl R mnnz
MnnZ MTH YR mMmTOo O

Perth County
Ly RA2OH GHNE L RIS 1 &8 & ;K (1A% yEENGS NG HNEIAY BB § dh RB&  § NIz
OhGKSNBAAS TFI2yNRACY B |NER dall & nghkfdE S SOyNRBI LA 1SS\ Napedziii

gAtft 0SS O2YLN SHBR&GF LAK VRSOV E S (2 [/ 2dzyie

t N2 OA RS HrAYIS Yd YaASyRdzl S @ d¥ SUIBO2Y0l A yLALBEMYO ot S G2 / 2dzy/
t NEGARS SadxxydzRaR g tidad?2wiR/dzQWS &

LYRAOL @ 20 G0A2ya O2yS I LIYNXR B KSRIGIHTE SMByNT KNG @ (RA 2v)

S
FYR t SNIK [AYS TH 9 tSNIK w2lIR Mom FYyR t SNIK [ A
LYRAOLFGS 20 GABYAYAY Y 8IS (6ESE By R N2 T 2 dify 21 @ NHzy
02dzy ®I NEB
LYRAOIFGS O2tR &LRG t20F0GA2yacs adzéK Fda oNAR3ISa:
OADPSP 2PSNI 2FTRAWER 8 NA RIS gSAIKGOL
LRSyYHA TRI LI GKS (2108 INRIYRERZFEOSRY S y &
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Perth County Plow Routes

Plow Routes
= Route 1 I

== Route 2

s Route 3 R » g
Ly
Route 4 !:Q
s ROUtE 5 .5:' .
= Route 6 (o) .’. 4:’('
<
s Route 7 é . .
o caree S Q..’Q..
w— Route 0 S /> 4,,%
== Plowed by neighowing Municipalty £ .. . &

' ds O
Y Q0
LI &6
“AAE S I
RS Q

A o 11

& TR

w 3

X 3

1

PERTH ROAD 107

%

Perth County A

1411/2019
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Perth East

T {SONARY3IAGAEES YR . NHzyyYSNE bAGKOdzZNAI aAif GSNIz2y Y

TOWNSHIP OF PERTH EAST

Sebringville +
v

Planning and Development Office
June 2004

AN

TOWNSHIP OF PERTH EAST
Brunner

Ellice Ward
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&

Line 51 ¥

Advanced Dairy Systems Q

1107/
Wagler Maple Products o
=
y-3 L
z e, &
5 e g
&
7
Mill Rd
{107
‘-‘i\gr}
&
%
?"} -
efl
3, (‘“RIV
@A

Ginnnle

TOWNSHIP OF PERTH EAST
Milverton

Cruickshank Street
One-Way

Direction of travel from
Maple St. to Main St.

Perth South
T 28 KIS y2 airy3dt Skt EESSINBROASEE YR y2 (N

19 28 2yte RBBDO m (OdeK S{ BNERS 2 FA y. 2{eBNA Yy IPAE E ST L 42
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