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Executive Summary

Dillon Consulting Limited with Performance Concepts Consulting Inc. was retained by the County of
Lanark to undertake an operational review of the Public Works Operations. The objective of the review
was to evaluate/adjust servicelevels, enhance service delivery processes, and rationalize the stream of
operatingand capital costs generated within the Public Works Operations and Fleet Department. In
short, the mission was to optimize value-for-money in the delivery of core Departmental services.

Ancillary to this Departmental review, Dillon completed condition assessments of Lanark-owned and
maintained segments of the Ottawa Valley Recreational Trail (OVRT) and Tay-Havelock Trail, 62 km and
23 kminlength, respectively. Data collected through these assessments and inspections was used to
identify current condition of major components, estimate remaining useful life of the assets, and
develop a10-year capital planfor trail and structure maintenance.

The operational reviewwas funded through the Provincial Municipal Modernization Program (MMP)
administered by the Ministry of Municipal Affairs and Housing. Underthe MMP, the Province is making
fundingavailable through 2022-2023 to help small and rural municipalities conduct third party impartial
service delivery reviews, implement recommendations from previous reviews, and undertake arange of
projects, such as IT solutions or process improvements, to achieve cost savings and efficiencies.

The Dillon/Performance Concepts team executed an operation review thatincluded the following
components/deliverables:

e Review organization design/structure forthe Fleet and Operations Department, lines of
reporting and staffinglevelsin orderto identify potentialchangesto enhance serviceand
right-size staffinglevels;

e Review operational procedures/processes (procurement, work order management, scheduling,
fleetand equipment (including Climate Change initiatives), budgeting, activity reporting, CVOR
processes, etc. to identify potential areas of efficiency for the Fleet and Operations Departments;

e Undertake dataanalytics on road maintenance activities to document/evaluate historical
patternsandtrendsthat can be used to adjust the Lanark’s available resources and budgeting
approach;

e Review service levelsin comparison to the Provincial Minimum Maintenance Standards to
identify potential opportunities to revise current servicelevelstandardsincluding the following:
Plow Route and Patrol Route Optimization, and Seasonal Road Restrictions;

e Benchmark Lanark’s operating costs to selected comparator municipalitiesin orderto gain
insights around relative performance;

e Reviewstandard operating procedures and job descriptionsin orderto identify potential
changes that could support operational efficiencies for the Fleetand Operations Department;

\ e Assessthe cost-effective use of third-party service providers vs. internal staffing /resources;
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e |dentify new technologiesthatcould be usedtorationalize operating costs and enhance
operational efficiencies, including the following systems: electronicdocument management,
Work Orders, GPS, Radio Communication and Traffic Signal Optimization;

e |dentify potential shared service opportunities, including Inter-Municipal and Upper Tier
Boundary Bridges; and,

e DevelopalO-yearforecastof capital and personnel requirements for the Lanark County Trail
system, with associated strategies to ensure cost minimization.

The operational reviewused an evidence-based methodology to ensure go-forward Recommendations
are informed by the results of staff consultation, research/peer review, data analytics, and a third party
expertreview of existing operations.

This Reportintegrated the following framework and tools to generate arobust set of Recommendations:
e CurrentState Documentation and Analysis —an As Is snapshot
e PeerSurvey/Scan;

Future State Design and Recommendations —an As Should Be change plan; and,

Do Now/Do Soon/Do Later Implementation Roadmap.

Peer municipalities werechosen due to theirsimilarsize and/or proximity to Lanark. The survey/scan
results were examined to develop an understanding of operations and methodology deployed by similar
municipalities and aid in the formation of Recommendations.

Performance Improvement Recommendations

The Recommendations have been organized within the following overallthemes:
e ProtectingRoad Assets;
e Sustainable Winter Control; and,
e OrganizingforResults.

Protecting Road Assets

Recommendation #1: Set Annual (Minimum) Targets for Hardtop and Safety Maintenance

e Lanark should set minimum targets for Hardtop and Safety maintenance hours (overthe next
three years) that approach 50% of total maintenance hours. Annual reporting should compare
actual Hardtop and Safety hours delivered versus targets established during the annual budget
process.

N
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Recommendation #2: Review Scheduling/Allocation of Summer Vacation
e Giventhe problematicimpacts of Winter OT lieu time on staff availability/capacity, Lanark should
review its scheduling/allocation of vacation time across June to August — ensuring any staffing
capacity impacts are well understood and are deemed operationally acceptable by Lanark’s
management.

Sustainable Winter Control

Recommendation #3: Contracted and Shared Services
e lanark should design and execute a managed competition modelto determine Winter Control
service delivery across the current five contracted routes. Lanark staff should prepare bids to
provide Winter Controlservices forthese 5routes, and these bids should be compared to
existing contractor pricing models and/or competing contractor bids. Bid pricing should consider
the needfornew plow/spread units to potentially replace contractor units (amortized across a
10-year contract period with a 5-year mid-pointforrenewal).

Recommendation #4: Winter Event Tracking
e Lanark should Implementastorm management/reporting model that tracks the following three
standardized critical pointsinawinterevent response:
o Date/time of initiating a system-wide winter event response (versus amount of accumulated
precipitation as per Ontario Regulation (O.Reg.) 239)
Date/time winterevent ended (requires tracking at multiple County locations)
Date/time a full system-wide clean-up pass has been completed.

Recommendation #5: End-of-Season Winter Control Reporting
e lanark shouldimplementannual end-of-season Winter Control results reporting to the CAO and
Council using Key Performance Indicators derived from O.Reg. 239 mandated standards.
Reporting should tie back to targets established in the seasonal Winter Control plan/budget.

Recommendation #6: Update Winter Control Policy
e Llanark should update the 2010 Winter Control policy to recognize current requirements of
O.Reg. 239 and its own internal service delivery performance targets.

Recommendation #7: Realign Winter Level of Service to MMS
e Establish Lanark’s measurableservice levels for Winter Controlto align with Class 2-5Minimum
Maintenance Standards set out under O.Reg. 239/02. Set Lanark’s measurable performance
target forpost-event system clean-up at 12 to 16 hours afterthe tracked end-time of the

event/storm (depending on depth of accumulation and road class).
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Recommendation #8: Winter Stabilization Reserve
e lanark should execute a Winter Stabilization Reserve analysisin preparation forthe next budget
cycle. The Winter Stabilization Reserve analysis should consider arange of seasonal “severity
scenarios” and produce options around Reserve target balances, accumulation timeframes, and
annual contribution levels.

Recommendation #9: Winter Maintenance Simulation Modelling
e lanark should considerthe results of the study completed forincremental implementation. The
study can be valuable resource for future yard utilization and route optimization. The study
found operating out of very few benefits or drawbacks to operating out of Mississippi Mills
Township Yard instead of Almonte Depot. In addition to this combine Route 11and Route 16 into
a single route yields favorable increases in efficiency with slight reduction in level of service.

Organizing for Results
Recommendation #10: Modern Work Order System
e Llanark should purchase andimplementamodern/robust work ordersystem toreplace its

current system. Granular activity-based data tracking and reporting must be maintained in the
cross-overtoa new vendor/Work Ordertool. This may require completing a Request for
Information (RFI) toallow anumber of possible vendors to submitinfo tailored to Lanark’s
needs. Based onthe information received during the RFl stage Lanark should then create a
specificRFP for the work order system.

Recommendation #11: Link Hardtop Maintenance Activities
e Llanark should update its Work Order technology systemto link its tracked Hardtop maintenance
activities to inventoried and PCl rated road sections/assets. Planned Hardtop maintenance
activities can then be strategically directed to priority road sections/assets in orderto achieve
high performance results, meet KPl defined targets and optimize PCl pavement condition scores.

Recommendation #12: KPI Tracking and Reporting to Council
e lanark shouldimplement KPIs fortracking Public Works service delivery results and reporting
them to Council. To ensure greater accountability and to provide the right data for managing
operational budgets moving forward, KPIs should focus on mandated timeframes, countable
activity inputs, and the level of service results...including both staff and contractor delivered

services.
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Recommendation #13: Modernize Budgeting Approach

Lanark should modernize its approach to activity-based budgeting. The Public Works budget
shoulditemize planned activity-based work outputs as wellas planned activity-based spending.
Budgeted activity-based work outputs and spending should be reconciled at year-end with
actual work outputsand spending. Budget datasetsshould be presented for winterand
non-winter seasons—notjustfor calendarderived fiscal years. Winter season work outputs and
budgets will cross calendar-based fiscal years, while Non-winter seasonal budgets will exist

within asingle calendar-defined fiscal year.

Recommendation #14: Additional Seasonal Labour

Lanark should secure additional seasonal labour during the winterseason (ideally via aseries of
three-month contracts)and build this new capacity into an expanded evening shift. Initial
fundingfor 3-4 three-month contracts can be secured within the existing budget viareduced
staff OT spending. Potential additional fundingroom in future budgetyears could be freed-up via
reducedreliance on expensive contractor route spending (see Recommendation 4).

Recommendation #15: Corporate Performance Improvement Analyst

Lanark should establish a new Corporate Performance Improvement Analyst (FTE) for the County
and initially assign the Analyst to coordinate implementation of this Report’s recommendations
around Performance Measurement and data-informed decision-makingin Public Works.

Recommendation #16: Fleet Asset Management Strategy

Lanark should implement an asset management strategy forfleetand equipment based on asset
lifecycle will minimize disruptionin service delivery. The strategy to manage equipment and fleet
assets and capital expenditures can spread costs effectively across years and rationalize
operational costsannually.

Recommendation #17: Fleet Asset Management Policy

N

Create andimplement a Fleet Management Policy and execute Fleet Reserve Fund analysisin
preparationforthe nextbudget cycle.

The Implementation Roadmap contained in this Report sets outa multi-year phased approach to
implementation that balances the urgency fortimely change with the County’s finite capacity to make

change happen.
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Introduction and Background

Purpose of the Review

Dillonand Performance Concepts wereretained by Lanark County to undertake an operational review of
its Public Works Operations and Fleet Departments. The objective of the review was to adjust service
levels, enhance operational processes and decrease the overall operating and capital costs associated
with the Public Works Operations and Fleet Departments. Key drivers forthe revieware the increasing
pace of technological change, combined with the impacts of climate change on road maintenance
activities. PublicWorks is the largest single municipal service in terms of operating costs.

The County of Lanark 2022 Public Works Departmental Review is being conducted underthe auspices of
the Province’s Municipal Modernization Program. The focus of the Review is on Public Works
operations/service delivery. Lanark provides forasafe and efficient transportation network to keep the
community and economy moving and manages programs that supportand optimize the transportation
network through proper maintenance, operations and safety programs, according to legislation and
municipal standards.

Lanark is responsible for management of road infrastructure and service delivery activitiesinclude:
pothole repair, culverts, winter control, undertaking road maintenance, capital road reconstruction,
ditching, grass cutting, etc. The road network consists of over 550 lane km and is a critical component of
the provision of safe and efficient transportation services. Road assets represent the highest Svalue
assetcategoryin Lanark’s asset portfolio. The roads asset category includes all municipally owned and
maintained roadways in addition to supporting roadsideinfrastructure including sidewalks, and
streetlights.

The purpose of the Final Reportisto provide Lanark with strategies/actions to secure cost management
and improve service delivery results via operating efficiencies, enhancement of Lanark’s risk
management processes, enhancement of longer-term financial sustainability, improvement of customer
service, improvement of regulatory and legislative compliance, and identifying opportunities forshared
service arrangements. The Reviewbegan by identifyingthe “As Is” state of the Public Works Operations
and Fleet Departments through data collection and interviews with Public Works staff. Following this the
“As Should Be” state was determined identifying possible service delivery improvements resulting in an
optimal future state. The Review was informed by peerbenchmarking and a winter control route
modeling exercise. Input from Lanark Public Works staff regarding “As Is” vs. “As Should Be” was
provided through afacilitated Vision Workshop. A Test Drive Workshop was then executed to
refine/confirm opportunities forimprovement; focusing on draft recommendations based on rigorous
analysis. This Reportincludes an evaluation of all recommendations against arange of financial and non-

\  financial benefit categories.
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Outline Strategies for Cost Management and Capacity Gains through Operating Efficiencies

Developingstrategies for Lanark to increase operational efficiencies including service level changes,
staffing model changes, different vehicle acquisition strategies, potential shared service arrangements,
operational process changes and modernized technology implementation. Potential cost management
opportunities and/oroperational improvements are identified for each recommendation as appropriate.

Enhance County’s Risk Management Processes

Review of service standards and level of servicein comparison to provincially mandated Minimum
Maintenance Standards (MMS) will enhance Lanark’s risk management processes and improve data
collectionrelating to road maintenance activities anditis expected to mitigate the risk of financial loss
dueto litigation.

Enhanced Longer-Term Financial Sustainability

Reviewing Lanark’s current operations and trail system leadingto an enhancement of longer-term
financial sustainability through improved operational planning, capital planning,and forecasting.

Improved Customer Service

Identifying/securing a higherlevel of customerservice by betteraligning Lanark’s service delivery to
customerexpectations.

Improved Regulatory and Legislative Compliance

Through enhanced planning, operational decision making, and alignment between Lanark’s operations
and Provincial regulations.

Opportunities for Shared Service Arrangements

Identify potential shared service opportunities with neighbouring municipalities and other publicsector
entities.

Lanark County “'% PERFORMANCE

DILLON CONSULTING

CONSULTING



1.0 Introduction and Background 3

—

An Evidence Based Methodology

Figure 1 sets out the evidenced based methodology adopted by Dillon and Performance Conceptsinthe
delivery of the Lanark 2022 Public Works Review. This methodology has been refined across a number of
Modernization Reviews focused on municipal Road Maintenance service delivery models.

Figure 1: Evidence Based Methodology

® ]
° ‘e
0@ °,
°
.Data Collection

Interim Vision Test Drive Final
Reporting Workshop Workshop Reporting

The Interim Reportfocused onthe “As Is” service delivery model. A robust data was obtained by
Dillon/Performance Concepts to build-out the Current State profile, and refinements to the dataset
have been secured via back-and-forth interactions with Countystaff. County staff are to be commended
for theircommitment torobust data tracking across Roads Winterand Non-Winter operations.

“As Is” Current State operations have been documented usingacombination of data analysis and staff
interviews. Data quality has been evaluated and potential gaps have been identified where they exist.
Service levelmeasurement has been evaluated and potential improvements have beenidentified.

The Interim Report confirmed servicedelivery accomplishments by Lanark while setting the scene for
performance improvement working sessions and Findings/Recommendations found in this Final Report.

The Vision Workshop was used to determine the “As Should Be” Future State by identifyingwhatis
possible moving forward based on analysis, peerbenchmarking, aninformed input from Lanark staff.
Refinement of recommendations was secured via a Test Drive Workshop to refine proposed
opportunities forimprovement. The result was a stress testing of draft recommendations thataligned
with the “As Should Be” vision forthe Department.

Successful municipal Service reviews are rooted in the following two overarching principles: Doingthe
Right Things, and Doing Things Right. See Table 1 for description and example of these principles.
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Table 1: Overarching Principles for Service Reviews

Principles Description

Doing the Right Things Identify “who does what” and whether the activities deliver the desired outcomes.

Do the activities deliver the expected servicelevels?
Are there non-core tasks thatcan be shed or shared with others?

Reprioritizeservicelevels.

Doing Things Right Form follows function:align organizational design/decision-making with
effective/efficient servicedelivery.

Winter Control and Roads Maintenance services will benefit from a review that considers both
principles. Rationalizing “who does what from where” and committing to sustainable/measurement

technology and focusing on predictable/measurable results targets (Doing Things Right).

cultural shift towards measurement and accountability reporting. Doing Things Rightis not easy or

instead of false efficienciesin the shortterm.

N

supported service delivery standards is critically important (Doing the Right Things). Equally important
is establishing a culture of excellence in execution —optimizing staffing levels, reducingrisk, investingin

Transformation from a traditional “doing our best” level of effort delivery model to an optimal/results
drivenservice delivery model will require strategicinvestmentsin ITtools, LEAN process changes,and a

cheap - but the transition to results based management secures value-for-money over the medium term
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20 | Protecting Road Assets — “As Is” Current State
Service Delivery Model
2.1 Road Network Overview (Road Class + Surface Material)
The table below sets out Lanark’s road network using two sets of criteriaare shownin Table 2:
e Surface material;and,
e 0.Reg. 239 classifications based on posted speed limits and average annual daily trafficvolumes.
Table 2: 0.Reg. 239/02 Classification by Lanes and Roadside Environment
) Lane-kms Lane-kms | Lane-kms | Lane-kms % OF
Surface Material Total-kms
Class 2 Class 3 Class 4 Class 5 TOTAL
HCB (Asphalt) 35.91 255.89 78.56 0.39 370.75 66.0%
HCB/LCB 0.00 7.21 22.6 5.03 34.84 6.2%
LCB (Surface Treatment) 0.00 29.17 105.39 21.22 155.78 27.7%
Total 35.91 292.27 206.55 26.64 561.37
% OF TOTAL 6.4% 52.1% 36.8% 4.7%
The majority of the Lanark road networkis asphalt surfaced and is concentrated in the Provincially
defined Class 3-4 categories.
2.2 Lanark System Profile — Road Surface Quality Challenges

N

Lanark County

maintenance of road asset quality and an expanded effective life.

\ \_-\\\\\\\\“““‘\%
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Sustainable road surface quality levels are criticallyimportant to taxpayers and the travelling public.
Initial capital investmentsinthe County road network should not be squandered by allowing the
network pavement quality to erode overtime. Planned maintenance activities stretch the life-cycle of
any givenroad section and deliversignificant cashflow advantages when it comes to lifecycle
replacement capital investments. Figure 2below documentsthe benefits of planned/preventative
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Figure 2: Typical Asset Decay Curve
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Table 3: Pavement Quality Ratings

120.61 | 24.35 ‘

Table 3 shown below documents the pavement quality ratings for the Lanark road network. The

majority of the road network demonstrates a Pavement Condition Index rating of “Good” or “Excellent”.
A key priority moving forward will be to maintain orimprove the share of the networkin the
Good/Excellentrange and avoid any “Fair” rated lane kilometres from deteriorating into the “Poor”

category. This pavement quality strategic objective can be achieved viaablend of timely capital rehab
projects and an emphasis on planned/focussed Hardtop Maintenance.
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Non-Winter Road Maintenance — Seasonal Staffing Pattern

Excessive Winter Control resource consumption (staff hours) during an average orsevere winterseason
can have a negative impact non-winter Road Maintenance service delivery capacity. This negative
impact carries forward from the winterseason as OT lieu time. OT lieu time plus scheduled summer
vacation time erodes the capacity of Lanark to deliver planned activity-based maintenance across the
road system and otherasset classes such as bridges or trails. As Lanark struggles to deliver necessary
non-winter road maintenance activities underthe combined burdens of OT lieu time and vacation time,
it resortsto usinga second installment of non-winter OT. The netimpactis an annual Winter Control OT
expense spike necessitated by staffing capacity deficits that occur annually across winter/non-winter
seasons.

Non-Winter Roads Maintenance — Workload Trends

In Table 4 shown below itdocuments Lanark’s staff service hours delivered across the 2019 to 2021
non-winter seasons. Some activities demonstrate consistent work effort totals across the three
seasons—the Hard Top activities are prime example. Other active groupings demonstrate significant
swingsin expended effort —Roadside for example generated annual staff hours of effort between
6,000 and 11,000 hours.

Relatively lowervalue activities like grass cutting, weed control and tree/brush removal consumed more
than 8,600 s of effortin 2021 —orders of magnitude more effortthanin 2019 or 2020.

Non-winter OTranged between 179 hours and 334 hours perseason.
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Table 4: County Staff Service Hours Delivered Across the 2019 to 2021 Non-Winter Seasons
Hours 2019 Hours 2020 Hours 2021 [0

Maintenance Activity HOURS

Bridge Repairs 251 33 78
Total Structures 251 = 33 = Fi:3 =

Drainage

~ Culvertinspection &Cleaning 321 16 190 1 166 -
Culvert Installation 82 24 87 1 B -
~ BeaverControl 52 - 124 - 121 3
Ditching 438 18 201 16 129 -
 Curb,Gutter, S. Sewer, C.Basin 127 a1 75 2 212 5
Winter Drainage = = = = = =
Total Drainage 1,019 88 676 18 634
Hardtop
1,955 1 2,004 = 1,480 =
Hot Mix Patching - - - - 80 -
~ BaseRepars 223 20 212 - 134 2
Crack Sealing
~ shoulderStabilization » - 30 - 108 -
Shoulder Gravel 143 - 332 (5] 1,143 8
~ shoulderGrading 885 - 1,040 - 899 1
Shoulder Washouts 384 5 931 2 367

Safety Devices

Centreline & Edgeline Marking

Sign Fabrication & Purchase - - 2 - 14 -
.~ loadRestrictionSigns 78 - 64 - 55 -
Railway Crossing Maintenance 2 = = = = =
 BamrierMaintenance & Repairs 66 - 57 - 593 -
Barrier Inspections 244 = 174 = 84 =
Traffic Signal & Warning Light Maintenance as 14 60 3 102 32
Intersection lllumination - - -
~ iDSignMaintenance 59 - 80 - 134 -
ID Sign Purchase/Installation - - - - 13 -
922 23 1,049 35 2,188
Roadside
Mowing 750 1 464 1 411
~ WhipperSnipping 437 1 251 616 2
Tree & Brush Bemovwal 1,516 72 2,227 82 2,214 31
. utierPickup 253 6 238 9 331 2
Dead Animal Pickup 483 3 340 620 1
~ Municipal Consents
Weed Control 2,813 102 3,935 B8 5,800 19
. climateAction - - 627 5 89 16
Species at Risk - 181 24
Total Roadside 6,251 184 8,260 184 10,910 a0

Totals

N

Lanark County
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Activity-Based Expenditure Trends

Activity based managementis abest practice for any municipal Public Works operation. Inputs
organizedinto Departmental business units (people and non-peopleresources) generate arange of
planned activitiesin orderto produce outputs consumed by reside nts/businesses and taxpayers. A
Public Works Department is best viewed as an activity-based service delivery SYSTEM.

Figure 3: Activity-Based Service Delivery System

Organized
into

Inputs wm) Ovuiputs =) Outcomes

Generating

Personnel + Materials
+ Equipment Measurable Resulfs for

(Budgeted in Departments) Activities Processes Outputs Residents/Taxpayers
(Products)

Lanark usesits existing Work Order solution to operate in an activity-based fashion. Maintaining this
activity-based view of service planning/delivery/reportingis critically important for productivity and
accountability objectives.

In Table 5 shown below, sets out the County’s activity based Sbudgets and S actuals for calendaryears
2019 to 2021.

Patterned expenditures overthese threeyears are clustered into three primary groupings:
1. Hardtop Maintenance where annual spendingin the range of $430k to $506k consistently
outstrips annual budgets under $300k;
2. Signsand Safety Devices where annual spendingin the $455K to $520k range tracks fairly closely
to annual budgets; and,
3. Roadside Maintenance where annual spendingin the $294k to $442 range consistently outstrips
budgetinthe $143k range.

Itisunclearwhy multi-yearactuals that faroutstrip budgets have not generated new/revised
activity-based budget targets that better reflect actual experience. Itisalsounclearhow $ budget totals
have been developedif planned service-hour budgets have not been created at the beginning of the
non-winter season andinstalled in the County work-order system.

A final observation —the annual Public Works administration budget of $1.5M to $1.7M is under-spent
by more than $1M annually. This surplus off-sets the activity-based budget deficits already noted.
Administration budget surpluses have not beenre-deployedinto the activity-based budgets for Hardtop

Maintenance and Roadside Maintenance.
Lanark County / PERFORMANCE
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Table 5: County Activity Based Budgetand Actuals (2019 to 2021)
Budget 2019 PETHPTICY Budget 2020 FEIEAEN] Budget 2021 FEHPLEH

Bridze Repairs &, 000 62,807 25,000 4, 443 25,000 9,467
Total Structures 6,000 62,807 25,000 4,449 25,000 9,467
Culvertinspection & Cleaning - 12,828 - 12,887 - 8,739
Culvert Installat on 20,500 12,627 20,500 25,280 20, 500 230,122
Beaver Control 9,000 6,365 - 9,000 10,506
Ditching 20,000 45,277 g, 000 12,948 20,000 13,357
Curb, Gutter, S. Sewer, C. Basin 5,000 24,260 20,000 21,058 5, 000 19,794
Winter Drainage - 28,520 6,000 8,445 - 8 482
Total Drainaie 55,500 129,877 55,500 16,683 55,500 91,001
Cold Mz Patching 15,000 86,527 15, 265 99,570 12,000 BE, 702
Haot Mix Patching 11,000 4,105 11, 000 10,257 20,000 6,140
Base Repairs 1,000 13,687 1, 000 8,897 1,000 4,816
Crack Sealing 220,000 223,872 200, 000 205,555 200, 000 203,520
Shoulder Stabilization - 1,115 - 950 55,954
Shoul der Gravel 15,000 7,035 15, 000 21,8249 17, 500 53,041
Shoulder Grading - 32,862 - 39,1585 33,225
Shoulder Washouts 10,000 16,265 10, 000 40, 455 20, 000 17,562
Sweeping 16,000 45,202 16, 000 51,802 22,000 53,351
Total Hardtop 298,000 430,674 268, 265 478,506 292,500 506,315

Safety Devices
Other Pavernent Markings 275,000 10,800 275,000 21,651 285,000 302,255
Centreline & Edgeline Marking - 215,146 - 282,026 - -
SignInstallation & hMaintenanc 3,000 20,608 3,000 25,509 3,000 62,445
Sign Fabrication & Purchase 30,000 28,702 30, 000 16, 966 20, 000 29,789
Load Restriction Signs - 10,000 - 10,203 - 10,000 - 8213 - 10,000 - 10,054
Railw ay Crossing haintenance 3,500 3,497 3,500 3,918 4000 3912
Barrier Maintenance & Repairs 142,000 136,855 142,000 100,982 142,000 89,602
Barrier Inspecti ons - 2,931 - 5,995 - 2762
TrafficSignal & Warning Light hMaintenance 70,300 34,297 42, 200 32,382 43,600 25,066
Interse ction Hlumination - 3,445 - 4,183 - 3,684
ID Sigh haintenance - 1,000 - 221 - 1, 000 5184 - 1, 000 10,515
1D Sign Purchase/Installaton 1,300 - 566 1,300 - 1,974 1,300 471
Total Safety Devices 518,100 455,292 490, 100 488,611 501,900 520,460

Roadside

Mowing 33,000 44,809 30, 000 36,911 30, 000 35,385
Whipper Snipping - 10,585 - 5,585 - 14,801
Tree & Brush Rermaoval 33,000 76,288 35, 500 114, 107 35, 500 118,140
Littar Pick Ug 3,200 8,659 3,200 8,944 4, 000 11,851
Dead Animal Pickup - 15,470 - 11,336 - 20,175
hunicipal Consents - - - - -
Weed Control 74,000 135,041 74,000 140, 002 74,000 232,045
Climate Action - - - 10,165
Species atRisk - - 4,761 - 266
Total Roadside 143,200 294,851 142,700 321,651 143,500 442,928
Totals 1,020,800 1,373,501 981,565 1,309,899 1,018,400 1,570,171
\ PW ADMINISTRATION 1,564,782 291,802 1,612, 456 320,535 1,743,687 350,529
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2.6 Lanark Yards Configuration
Lanark currently operatesits road operations and winter maintenance from four depots:
e Perth Depot: 99 Christie Lake Road, Perth, Ontario;
e UnionHall Depot: 1982 Wolf Grove Road, Almonte, Ontario;
e Almonte Depot: 4752 County Road 29 North, Almonte, Ontario; and,
e McDonald’s Corners Pit: 4705 McDonald’s Corners, Ontario KOG 1MO.
The majority of work is completed out of Perth Depot and Union Hall. The two satellites Almonte Depot
and McDonald’s Corners Pitare mainly used for winter maintenance.
26.1 Perth Depot
The Perth Depotis located at 99 Christie Lake Road,
Perth, Ontario. The site features a 9,800 ft? two-bay
garage thatincludes office space, abreakroom, a
6,800 ft>Quonset storage buildingand a 3,800 ft?
Quonset storage building on this 6.5-acre property.
The depot has a refuelling station on the property
as well as camera security systemsinstalled and
operational. The propertyis notfenced and access
controlled with an entrance road with no locking
gate.
2.6.2

The Union Hall Depotislocated at 1982 Wolf Grove
Road, Almonte, Ontario. The site features 2,800 ft?
3-bay garage that includes a 10,500 ft2 Quonset
storage building; and a 6,200 ft> Quonset storage
building on this 3.0-acre property. The depothasa
refuelling station on the property and camera
security systems are installed and operational. The
propertyiscompletely fenced and accessis
controlled with two separate locking gates.

N
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26.3 Almonte Depot

The Almonte Depotislocatedat 4752 County
Road 29 North, Almonte, Ontario. Thissite is
owned by MTO and rented by Lanark County. The
site features a 4,400 ft25-bay garage that includes
office space and break room; a 7,000 ft> Quonset
storage building; and a 1,000 ft? storage building
on this 10-acre property. The depot has refuelling
station and no active camera security systemis
installed. The propertyis fenced with the
exception of the side along County Road 29 North
and access controlled with alocking gate.

2.6.4 McDonald’s Corners Pit

The McDonald’s Corners Pitislocated at 4705
McDonald’s Corners, Ontario KOG 1MO. The site
featuresa 7,400 ft2 Quonset storage buildingon
this approximately 20-acre property. The depot has
a refuelling station and does not have an active
camera security system. The propertyisfenced
alongthe front of the property and access
controlled with alocking gate.

N

Lanark County % PERFORMANCE

DILLON CONSULTING

CONSULTING




3.1

3.0 Sustainable Winter Control— “As Is” Current State Delivery Model 13

—

Sustainable Winter Control — “As Is” Current
State Delivery Model

Winter Controlis a core service delivered by Lanark Public Works to the travelling public. Atits core,
Roads Winter Control is all about risk management. In the experience of the Dillon/Performance
Conceptsteam, itisnot uncommon for Ontario municipalities to struggle in theirattempts to optimize
publicsafety and mandated service levels that mitigate risk within a sustainable/efficient budgetary
envelope. Thissection reviews if Lanark manages publicsafety and liability risk generated by Winter
Weather Eventsin a cost-effective manner.

Lanark County Winter Control Profile

Winter Control requires a seasonal planning and delivery modelto ensure cost-effective service delivery.
This model cuts across calendaryears — combining a “little winter” consisting of November/Decemberin
Year 1 witha “bigwinter” extendingacross January-April in Year 2. Similar to many municipalities,
Lanark organizesits Winter Control planning and budgeting on a calendar-year basis. The result is annual
calendar-yearbudgeting and financialreporting thatis notaligned with seasonal operational realities.

Winter Expenditure Trends: Calendar-Year versus Seasonal Budget Lens

Lanark’s calendar-yeardriven spending and budgetingis documented in the Figure 4 below. Itis not
possible toidentify/understand the seasonal drivers of winter control spending variation from this data
set. Which winters were more orless severe interms of required workload? Why is there a pronounced
over-expenditure in 2019 and large under-expendituresin 2020 and 2021? Are expenditure variationsa
function of split seasonal workloads or fluctuations in winter event workload or both?

Figure 4: 2019 — 2021 Budgetand Actuals

Budget Actual
Cty Patrol and

County Patrol Maintenance Maintenance

Budget Loader Rental Total Event Loader Rental Total
and Routes Contracts Contracts
Year Response
2019 1,599,102 89,461 67,200 1,755,763 1,963,946 67,699 69,299 2,100,944
2020 1,961,440 65,761 72,500 2,099,701 1,662,776 51,830 72,504 1,787,110
2021 1,887,000 67,010 72,500 2,026,510 1,527,801 52,673 72,504 1,652,978

The figure below (notyet populated by County accounting structures) represents an adjusted
budgeting/reporting modeladopted by modernized municipalities seeking to align operational
planning/financial management with the realities of a seasonal delivery model. This seasonal approach
to data management requires the segmentation of calendar-year Sdata into a “little winter” and a “big

\_ winter”. Once thisis accomplished, the littlewinter S data set from 2019 can be aligned with the data
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setfor bigwinterof 2020. This alignmentrequires monthly tracking of budgeted resources and actuals.
It alsorequires monthly tracking of winter event responses and expended man hours/pass kilometres of
service delivery outputs.

The seasonal operational planning/budgeting model is dependent on the timeliness/technical quality of
monthly accrual accounting and monthly work order systems datasets workingin close alignment.

Figure 5: Example of Budgets and Actuals Based on Season

Budget Actual
Cty Patrol and
C Patrol Maint T
ounty Patro aintenance Loader Rental Total Event dintenance Loader Rental Total
and Routes Contracts Contracts
Response

2019/20
2020/21
2021/22

Minimum Maintenance Standards

Provincial O.Reg. 239 establishes minimum maintenance standards for winter control and

non-winter maintenance as shown in Tables 6-7. Each Road hasits own specificwinterand non-winter
maintenance service level standards. The O.Reg. 239 service level standards set minimum response
timeframes for municipalities regarding specifictypes of winterevent responses and non-winterroad
surface hazards, such as potholes. From both publicsafety and a municipal liability perspective the
Winter Control minimum maintenance standards are of critical importance for Lanark.

Table 6: Snow Accumulation

Class of Highway Event Response Snow Post-Event Clean-up
Trigger Depth (cm) Time (Hrs)
1 2.5
2 6
3 12
4 16
5 10 24

Table 7: Ice Prevention/Treatment

Class of Highway

Event Response Show

Post-Event Clean-up

Trigger Depth (cm) Time (Hrs)
1 6 3
2 8
3 16
4 24 12
5 24 16

o
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3.2.1 O.Reg. 239 Ice Prevention
Ice prevention maintenance standards require the municipality (if practical) to completean anti-icing
response whenroadice formation onroadsis deemed a “substantial probability” in the judgement of
staff, (see Table 6 above). In the case of Lanark, the Category 3-5 timeframes of 16-24 hours apply for
ice prevention.
Ice treatment foralreadyicy roads require faster response times from municipalities. Lanark’s
Category 2-5 roads should be returned to a safe state of repairwithin 3-16 hours from the initial
identification of the ice hazard.

3.2.2 O.Reg. 239 Snow Accumulation
O.Reg. 239 addresses winter snow eventsintwo ways. It establishes accumulated snow “triggers” fora
municipal plowing/sanding/salting event response. The regulation also establishes a clean-up time for
the municipality toreturn the road to navigable condition following the end of the snow event. Lanark’s
Category 3-5roads feature 6-10 cm snow accumulation responsetriggers and 6—24-hour post-event
clean-uptimesasnotedabovein Table 7.

3.2.3 O.Reg. 39 Compliance Measurement Challenges

Documenting municipal compliance with O.Reg. 239 snow accumulation service standards s critically
importantfroman accountability perspective tothe public —demonstrating value-for-money and
confirming acceptable publicsafety results. Measuring compliance is also critical from aliability
management perspective during awinteraccident litigation oran insurance action —thereby providing
evidence of appropriate municipal service delivery effort/performance and protecting taxpayers from
excessive Spayouts.

In orderto demonstrate compliance with O.Reg. 239, snow accumulation performance standards, three
key data points must be tracked:

e Datapointone: whendid accumulated snow reach the event-response trigger pointand did the
initiation of an eventresponsealign with this time-point? This datatracking requirementaligns
winter weather tracking with event response callout tracking;

e Datapointtwo: whendidthe winterstormeventend? Whileitis appropriate to deploy plow
units to maintain navigableroads during astorm event, the O.Reg., standard focuses on
returningthe road to safe/navigable condition after the storm eventis finished. This data
trackingrequirement requires active winter event tracking at more than one location since a
storm event may well end at differenttimesinalarge jurisdiction like Lanark; and,

e Datapointthree: after the end-of-event “clock” is tuned on, how long doesit take for the
municipality to execute asystem-wide clean-up plowing pass? Any time delay in getting plow
unitson the road once the stormeventisover must be added to the actual system pass time

\ requiredtodothe work. The time-of-day the storm event ends (or day of week) can materially
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impactthe actual clean-up times. Compliance is not guaranteed simply by tracking the time
requiredtoimplement asystem pass at some point afterthe end of a winterstorm event.

Dillon/Performance Concepts often encounter Public Works staff teams who are confident they comply
with O.Reg. 239 service level standards for snow accumulation (i.e., they understand their timeframe for
executing asystem-wide plowing pass), but do not track the three data points required to definitively
document compliance for purposes of litigation or disputed insurance claims.

Lanark’s Winter Control Service Delivery Model

3.3.1

Season Length and Work Outputs

Lanark’s recent winter control season lengths, and the workload outputs associated with those seasons
are documented below in Table 8 and Table 9.

Season lengths are tracked accordingto first/last event response - thus the variation in lengths across
the three seasons. This data does not document the readiness date of County crews/equipment versus
these “activation” dates.

Proactive Salting-Anti-icing seasonal workload ranged from 70to 124 eventresponses. These event
responses generated 1,843 to 3,345 route passes of output across the season. This equatesto 26.3 to
32.8 route passes per Salt-Anti lcing response across the seven seasons. Lanark is tobe commended for
its rigorous tracking of route passes (work outputs) across the system each season - this level of data
granularity isindicative of detail-oriented system management.

Table 8: Winter Control Season Lengths and Workload Outputs

m Salt-Anti Ice Route
StartDate  End Date # of Days
Responses Passes
2015-2016 24-Nov-15  12-Apr-16 140 82 2,067
2016-2017 27-0Oct-16 07-Apr-17 162 98 3,212
2017-2018 10-Nov-17/ 18-Apr-18 159 107 3,181
2018-2019 28-Oct-18 11-Apr-19 165 124 3,445
2019-2020 11-Nov-19  22-Apr-20 167 84 2,297
2020-2021 02-Nov-20  21-Apr-21 170 70 1,843
2021-2022 19-Nov-21 31-Mar-22 132 76 2,497

The graph below in Table 9 demonstrates the inherent challenge of Winter Control operations for
Ontario municipalities. The number of winter weather events (requiringan eventresponse by the

\ " municipality) varies significantlyacross each winter season. Therefore, the route passes of output
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(generating staffing and non-staffing costs) also varies significantly. In the 2020-2021 winterseason
(mild) the low number of 70 event responses required 1,843 route passes. In contrast, the 2018-2019
season (severe) required 87% more route passes of outputto respondto 77% more winterevents
requiringaresponse. Thisvariabilitydrives seasonal and calendar year expenditure variation that makes
accurate year-over-year budgeting challenging. Significant over/under spending actuals versus abudget
(based on an average of actuals) isinevitable.

Table 9: Winter Control Season Lengths and Workload Output Graph

4,000
3,500 3,212 3,181

3,000
2,500 2,297

2,067
2,000
1,500
1,000
500

3,445

2,497

1,843

ORoute Passes

Caveat: Data sets currently provided by the County to Dillon/Performance Concepts do not breakout
wintereventresponsesthatfeatured aplowingresponsetoawintersnow event(inadditionto
anti-icing).

Route Profiles and Route Specific Workload Outputs

Lanark’s Winter Control route profiles and associated staffing hour workload outputs are setoutin the
Table 10, Table 11, and Table 12. Lanark staff and contractors expended work hours per winterseason
are tracked by the specificroutes generating those work hours. Work hours are also presented on a per
lane kilometre basis for each route. Average route lengthis 38.9 km with little difference in average
length between Contractorroutes (39.6 km) and County staff routes (38.6 km).

Lanark staff deliver minor workload outputs (not surprising) across Contractorroutes 2, 7, and 10. This
effortrangesfrom 1.2 hours/lane kmto 2.7 hours perlane km. However, Contractorroutes 11 and 12
feature County staff effort perlane km at considerably higherlevels. Thisanomaly is particularly evident
for route 12 where more than 1,300 hours of Lanark staff effort have bee n expended across three

\  seasonsona Contractor designated route.
“"\\\\\\\\\\\\“\v/
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Route

Route
2
4
5
7
10
11
12

Service
Provider
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
TOTALS

Service
Provider
Contractor
Contractor
Contractor
Contractor
Contractor
Contractor
Contractor

TOTALS

N

Lanark County

Lane-km
35.1
40.6
38.9
43.7
35.1
42.3
38.5
38.3
47.1
335
34.7
45.7
45.8
33.6
31.0

583.9

Lane-km
40.6
35.8
35.1
42.3
47.1
335
34.7
269.1

3.0 Sustainable Winter Control- “As Is” Current State Deliv

Table 10: County Completed Winter Control Route Breakdown

Table 11: Contractor Completed Winter Control Route Breakdown

ery Model 18

2019 2020 2021
Staff Staffhours/ Staff  Staff hours/ Staff  Staff hours/
hours lane km hours lane km hours lane km
609 17.3 438 12.5 359 10.2
85 2.1 82 2.0 76 1.9
511 13.1 348 8.9 310 8.0
163 3.7 153 3.5 252 5.8
100 2.8 142 4.0 170 4.8
101 2.4 87 2.1 74 1.7
606 15.7 393 10.2 346 9.0
497 13.0 349 9.1 304 7.9
56 1.2 130 2.7 110 2.3
200 6.0 203 6.1 149 4.4
636 18.3 434 12.5 315 9.1
630 13.8 499 10.9 435 9.5
724 15.8 584 12.7 407 8.9
489 14.5 373 11.1 307 9.1
619 20.0 492 15.9 333 10.7
6024 10.3 4704 8.1 3945 6.8
2019 2020 2021
Staff Staff hours/  Staff  Staff hours/ Staff  Staff hours/
hours lane km hours lane km hours lane km
517 12.7 321 7.9 357 8.8
529 14.8 290 8.1 214 6.0
572 16.3 335 9.6 242 6.9
515 12.2 313 7.4 319 7.5
517 11.0 318 6.7 296 6.3
546 16.3 388 11.6 340 10.1
0 0.0 0 0.0 128 27
3196 11.9 1965 7.3 1894 7.0
E—_— w/
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Table 12: Winter Control Staff Hours per Route

otherseasonal data sets maintained by Lanark).

Staff Hours by Route

H2019 w2020 m2021
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In Table 12 shown above isinstructive from an operational and data management perspective. Because
the above staff hours data is gathered/reported on acalendar-yearbasisitis not possible to generate
firm conclusions about workload or winterseason severity on a seasonal basis (thereby aligning with

Alignment of all operational datasets on a seasonal basis (as well as a calendar-year basis) will support
robust analysis and value-added workload monitoring and reporting. Seasonal datareporting can then
supportthe real-world challenges of Operations staff leaders who manage, and plan winter work based
on self-contained seasons that cross budget years. This approach will also support Lanark staff who may

face challenges of exhaustion/burnout during a severe winter season.

Winter Control Overtime and Lieu Time Trends/Pressures

34.1

A Winter Overtime Driver: Lanark’s Current 2-Shift Model

N

Lanark County

Winter Control service levels and work outputs are dependent on winter weather. Differe nt winter
seasons feature differing levels of weather severity and events requiring a deployed event response.
Given the impossibility of accurately forecasting required staff-hours of response (the budget), seasonal
fluctuations are unavoidable. Municipalities face achallenge in when to deploy their straight-time

staff/contracted resources and when to deploy overtime funded resources.

% PERFORMANCE
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Lanark’s scheduled primary shift (7:00am to 3:30 pm) issignificantly more robust thanits secondary
shift (7:00 pmto 3:30 am). This differential resourcing across shifts reflects widespread municipal
practice in Ontario. The lighterresourced Secondary recognizes the benefit of staff work/live balance as
well asthe County’s trafficactivity levels during the Monday-Friday work week commuting period.

The net impact of the Weighted two-shift model is the generation of overtime cost/hours associated
with winterevents requiring aresponse outside the core hours of the Primary shift. These overtime (OT)
hours are setout below on a calendar-year basis.

OT hours generated duringthe winter season range from 1,639 in 2021 to 2,382 in 2019 as shownin
Table 13. Winter OT represents almost 90% of total OT in any particularyear. Presumably the variation
intotal OT hoursin any given yearreflect differencesis seasonalwinter severity - although this
hypothesisis difficult to verify when OT tracking by budget year does not align with actual winter
seasons. Typically, Winter OTin Lanark corresponds to the straight-time Winter season work output of
two to three staff/FTEs. Across 2019-2021 almost 5,700 hours of Winter OT were expended.

Table 13: Breakdown of Overtime Hours for Winterand Non-Winter Operations

2019 2020
Non Winter Operations Total 334 249 179
Winter Operations Total 2,382 1,648| 1,639\
Total OT 2715 1897
Non-Winter as % Total 12.29% 13.13% 9.86%
Winter as % Total 87.71% 86.87% 90.14%

$ Value of Overtime 112,920 80,084 _

The Non-winter OT totalled 762 hours across 2019-2021. This premium-priced effort can also be linked
to Winter Control realities. A large share of Winter Control OTis taken as lieu-time in summer. The
resultisa deficitin required summer maintenance hours versus available summer maintenance hours

when lieutime +scheduled vacation timelayer ontop of each other.

Table 14 below provides additional granularinformation on OT generation by Winter route/function.
Through discussions with Lanark it was noted that Route 4 and Route 5 became an employeeroutein
November2021. Route 12 became a contractor route in November 2021.
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Table 14: Breakdown of Overtime Hours by Winter Route

Cross-Seasonal Impacts of Winter Control Overtime

Winter Operations 2019 2020 2021
Route 1 226 182 148
Route 10 5 12 14
Route 11 15 9 22
Route 12 224 152 94
Route 13 265 178 188
Route 14 291 178 163
Route 15 221 160 156
Route 16 239 164 146
Route 2 5 5 8
Route 3 226 174 162
Route 4 7 q a7
Route 5 12 20 65
Route 6 249 173 171
Route 7 8 4 1
Route 8 204 148 134
Salt,Sand,Grit Stockpile Maint 33 1 15
Summer & Winter Road Patrol 108 83 108
Winter Drainage 46 4 1
W inter Operations Total 2,382 1,648 1,639

FTE-s of lost effort during July-Septemberin 2019.

! .\\\\\\\\\\\\\\\\“¢
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Below in Table 15 it documents the ripple effect of Winter Control shift design on staffing availability
across the entire year. Winter Control lieu time cannibalizes staffing availability during the summer
period when scheduled vacation absences are common (red bars below in each year). Across 2019 to
2021 atotal of 2,527 service hours were lost duringaperiod where scheduled vacations already erode
staffing capacity. The resultis a significant resourcing gap. This gap equated to approximately three

Given current winter shift scheduling, any severe winter (like 2019) will generate summer OT lieu-time
totalslarge enough tosignificantly compromise Road Maintenance staffing capacity and trigger
expensive summer overtime during the prime scheduled staff vacation season.

PERFORMANCE
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Table 15: Overtime Taken as Lieu Time across Seasons
OT Taken As Lieu Time Across Seasons
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3.5 Winter Control Technology Tools

3.5.1 Municipal Adoption of GPS/AVL Solutions across Ontario

Municipalities across Ontario are adopting GPS technology solutions to manage winterevent storm
responses. GPStools are beingimbedded across winter control fleets to deliver AutomaticVehicle
Location (AVL) capabilities. GPS/AVLcan be employed in combination with electronicgroundspeed
spreaders to monitorand optimize the use of salting materials across aroad network. Salt management
plansthat are informed by this technology can secure consistent spread rates, generate significant $
savings, and improve publicsafety on higherrisk road sections. Acommon/shared technology toolkit
positions agroup of peer municipalities to benchmark their route productivity/sand/salt usage. Route
optimization within each peer municipality could improve actual performance relative to O.Reg. 239
targets.

352 Winter Storm Reporting

The final piece of a modernized/shared winter control technology toolkitis storm reporting software.
Reporting software on-boards the GPS/AVL/ datastream and generates standardized reports. These
reports can/should be generated after each wintereventand at the conclusion of each winterseason.
Documented performancerecords are critical to managing liability, reducing deductible payments, and
cutting premiums. Many GIS/AVLwinter control solutions feature robust storm reporting functionality
and specifically reference Ontario Minimum Maintenance Standards.

Many municipalities have purchased GPS/AVLsoftware solutions but are not yet maximizing the toolkit
toits full extent. Forinstance, Lanark reports thatitis tracking the location of its winterfleet butis not
tracking blade up/blade down work productivity acrossits routes. Lanark requires a Storm Management
software solution to secure the operational/reduced liability benefits of its GPS/AVLinvestment. Data
must be turned into usable information to support operations.

353 Understanding AVL Toolkit and Controls

Winter Control GPS/AVLplowing solutions are as varied as the Ontario municipalities they support. The
functionality capabilities of these solutions can be categorized as Gold/Silver/Bronze.
i.  Bronze Functionality
e Basic GPS/AVLvehicletracking (location +time);
e No blade up/down datatracking so no feedback on productivity or actual work
accomplishments; and,
e No calibrated spreadertechnologyso not useful forsalt/material management tracking of
spread rates.
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ii.  SilverFunctionality
e Integrates GPS/AVLwith properly calibrated electronicspreaders;
e Tracks material usage and enhances O.Reg. 239, compliance reportingand claims defence;
and,
e Canoperateincellularand non-cellulardata environments.

iii.  GoldFunctionality
e BuildsonSilverbyaddingvehiclediagnostics and driver patterns/trends; and,
e Advancedspreaderdiagnostics and application patterns customized to specificsite locations
on specificroutes.

Dillon and Performance Conce pts believes that winter control Gold functionalityis suited to larger
Ontario municipalities with more complex operations/routingin highly urbanized settings. Gold
functionalitymay create information overload in smaller Ontario municipalities orless urbanized
Counties. Performance Concepts also believes Bronze functionality fails to secure liabilityreduction and
material management benefits that are required by many Ontario Counties. A Silver functionality
solution representsa “bestfit” for Lanark and any peerbenchmarking partners.

How Electronic Spreaders Work

Modernspreaders use electronicgroundspeed spreader controls to provide consistent, accurate
applicationrates. The truck speedis monitored fromthe truck’s speedometerdrive, and the spreader
outputisadjusted to maintain a steady output at the setrate perkilometre. Both openloopandclosed
loop systems are available to monitor material flow and provide increased accuracy of the spread rate
(closedloop systems provide confirmation of the actual application rate).

Modern controllersincorporate global positioning systems (GPS) for automated vehiclelocation (AVL)
and to identify where the material was discharged (either generating a passive historyoralive
transmission).

Lanark’s Current AVL/GIS Solution

Ace Electronics — A Non-Cellular Option

Ace Electronicprovidesanintegrated GPS/AVL+electronicspreadersolution fornumerous Ontario
municipalities.

The Infobite GPS/AVL solution provides a plowing/spreading/patrol solution suitable forthe North Shore
MMP partners. Thissolution canrun in a cellular network configuration, orit can run outside of the
cellular network. Running outside the cellular network secures better dataaccuracy since cellular

coverage dead spots have no negative impact. A non-cellular modelfunctions by collecting GPS/AVLand
\_spreadrate data streams onboard and then downloadingittoa serverat the Public Works yard at the
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conclusion of a wintereventresponse. While location tracking during the event is not possible, the final
data setfor each wintereventresponse isfar more dependableforaccident claims defence and
documenting O.Reg. 239 compliance.

The Transportation Association of Canada’s Synthesis of Best Practices for Road Salt Management
supports on-board data collection:

“On-board data storage helps to manage transmission costs, deal with communication gaps and
ensuredata integrity.”

Figure 6: Infobite GPS/AVL

Infobite

A management system to easily observe and manage your
operations

INFOBITE is a GPS fleet management system that improves control of your operations
by increasing accountability and reducing liability. It collects vehicle activities and
provides detailed reports on plowing, spreading and patrolling activities.

cropped-ace3-1.jpg Learn more Price request

The EcoBite 2 Pro calibrated spreader solution integrates with InfoBite GPS/AVLand provides open
loop/closed loop material spread accuracy/control configurations. Lanark’s material spread datasets are
highly beneficial from aliability reduction point of view. This spreader generated material consumption

datasetalso provides Lanark with a measurable baseline for potential material reductions
(if appropriate) moving forward.

Figure 7: EcoBite 2 Pro

Ecobite Il Pro

A controller that is easy to learn to operate

D Video tutorials D) Video Tutorials

ECOBITE Il PRO is one of the most accurate controllers on the market. ECOBITE Il

is a compact and economical step-up solution for in-cab spreader valves. The
basic openloop model can be upgraded to the PRO closed-loop version to control
spreading with greater accuracy.

s
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Lanark has made an appropriate decision opting forthe non-cellular version of the current Ace
technology solution. A cellular option was/is not feasible given the likely coverage holes and data gaps
that would result. While upload glitches from the non-cellular solution are always possible, the benefits
of stable/retained data sets that demonstrate appropriate winter control effort (during a storm event)
are largely beingrealized by Lanark.

Savings/Avoided Costs of Lanark’s Winter Technology

A measurable reductioninthe Lanark’s Total Cost of Risk (TCoR)issecured viaits wintercontrol
GPS/AVL+ electronicspreadersolution. The reductionin Lanark’s TCoR generates fewer payable
accidentclaims, lowerdeductible payments, and reduced/flat General Liability premiums.

Afterdialogue with ahighly regardedinsurance industry subject matter expert, Performance Concepts
offers the following observations:

e A wintercontrol GPS/AVLsolution will not by itself deliver reduced claim payments orinsurance
premium reductions. Municipal partners need to ensure they continue to deploy adequate
winter control resources to achieve Minimum Maintenance Standards as per O.Reg. 139. If thisis
the case, the GPS/AVLsolution will act as compelling evidence/verification —in essence
bulletproofingthe North Shore partners from frivolous claims.

e GPS/AVLrisk “armour” is becomingincreasingly important to manage TCoR. Many lawyers
bringing forward claims operate underthe “You don’t pay, if we don’t win” business model.
These lawyers digdeepinto the municipalwinter event response datasetto probe for weak
spotsin the claim defence. Arobust, well configured wintertechnology solutionis needed to
counterthese aggressive legal probes. AVLplow unitlocationis simply notenough. Data
streams/reports on blade up/down, spreader on/off, and actual material spread rates are
required to protect the municipality from claims and trigger potential reductions/flatlining of
general liability insurance premiums.
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Winter Control Performance Measurement and Data Tracking

3.6.1

Key Performance Indicators (KPIs) are used by progressive municipal governments to set performance
targets and then compare actual measured results against these targets. By using KPIs amunicipalitycan
develop aresults-driven culture and inform annual budget decisions viaa “results contract” between
staff and Council.

Figure 8: Plan-Do-Check-Act Model

Municipalities that are committed to results-based management operate accordingto a Plan-Do-Check-
Act annual cycle. Measurable targets drive planning/budgeting. Service delivery execution is tracked
duringthe “Do” stage. Actual results are evaluated against targets during the “Check” stage. The “Act”
stage fine tunestargets and resources forthe subsequent cycle. Winter control isa measurement
friendly, repetitive core municipal service. Units of work are countable and trackable, as are response
times forcompleting work. End of season results reporting can inform the upcoming budget cycle.

Data Tracking Capabilities

3.6.2

Lanark currently tracks a series of dataelementsthat would support KPIs around Outputs, unit costs,
and efficiency of operations.

However, staff interviews indicate that Lanark does not yet track post-eventroad system clean-up times
as definedin O.Reg. 239. Data tracking against the 3 data points for MMS Winterreporting already
documentedinthis Reportcould be integrated intothe Operations plan forthe upcoming winter
season.

Performance Targets/Results Reports

Lanark does not currently set KPl derived targets for Winter Control, nor doesitreport KPI results within
PublicWorks or publicly to Council. Taxpayers/residents do not have access to value -for-money
information about Winter Control services they fund via property taxes.
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Operational Planning/Budgeting Challenges

Lanark does not create a winter season operational scorecard to evaluate its Winter Control
performance against MMS derived targets/service levels. There is no alignment of KPl datawith the
annual budget process. Highlighting Winter Control targets/results at the presentation of the Public
Works budget would generate strong value-for-money accountability.

Winter Control (also Non-winter road maintenance)are best understood from a systems perspective.
Municipal inputs (staff hours, fleet, sand/salt) are organized into activities and processes that produce
countable units of output (pass kilometres). The final outcomeis an effective winter event responsethat
culminatesinthe timely returnto asafe, navigable road network. Figure 9summarizes the components
of Lanark’s service delivery system.

Figure 9: Understanding Lanark County as a Service Delivery System

Organized
into

Inputs wmm) Ovufputs W) Outcomes

Generating

Personnel + Materials

+ Equipment

(Budgeted in Departments) Aclivities Processes Outputs
(Products)

Measurable Resulfs for
Residents/Taxpayers

The traditional (non-modernized) approach to operational planning and budgetingisthe level of effort
model. This model deploys afinite level resources based on notions of affordability. Property tax
impacts, ratherthan winter control outcomes/service levels, are the primary driver of planningand
budgeting decisions. The traditional single shift deployment modelfound across many Ontario
municipalitiesis associated with level of effort planning and budgeting. In the case of Lanark, level of
effortbudgeting explains why two out of every seven days feature no deployed winter control
resources. The probability of awinterevent on a Saturday or Sunday isthe same as the probability of a
winterevent Monday to Friday.

The modernized approach to winter control operational planning and bud getingis the results-based
management model. This model begins with defined/measurable service levels and targeted
results/outcomes. It then logically moves backwards across the service delivery system to establish
required budgeted inputs. It begins with the end in mind.

The results-based model transforms the annual budget exercisefrom beinginputs focused to being
outputs and outcomes focused. The budget becomes a contract between Council and staff —and
between the municipality and the taxpaying public. In exchange for spending Samount X on winter

control, the municipality commits to delivering measurable result Y. Measurable result Y could best be
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expressed using KPl dataon the number of planned service units, the cost perservice unit, and the
timeliness of event response completion.

Winter Budget Contract Example:

Lanark will deploy X,XXX hours of Winter Event Response capacity across the 2022-2023 season
according to a standardized deployment schedule.

Winter Event responses will be triggered by X centimetres of accumulated precipitation —regardless of
the time-of-day of the storm.

Lanark will strategically deliver pass kilometers of plowing/material spread across the road network
during a winter storm, and will return the road network to safe, navigable condition within
X hours of the storm ending.

3.6.4 Winter Control Stabilization Reserve

Since results-based budgeting commitsto atargeted service delivery outcome, as opposedto atargeted
spending ceiling, actual spending may notreflect budget. Ina mild winterthe numberof event
responses willbe low and the variable costsin the budget (e.g., fuel and materials) will generatea
surplus. Ina severe winterthe number of event responses will be high and the variable costsinthe
budget will generateadeficit. Budgets simply cannot track against actuals when weathervariationisa
cost driverof required pass kilometres of work.

A winterreserve fundisan appropriate tool for managing budget-to-actual fluctuations across an entire
winterseason (orfiscal calendaryear). Awinterreserve fund should be supported by a policy defining
usage — when to make contributions and when to make withdrawals. A winter reserve fund should also
feature a targetfinancial balance, including a multi-year financial strategy for achieving that balance.
The target balance is typically expressed as a dollarvalue oras a multiple of atypical winterseason’s
operating cost. Asthe impacts of climate change render historicwinter weather patterns obsolete, the
utility of awinterreserve to manage weatheruncertainty grows. Freeze/thaw patterns thatseem
increasingly prevalent pose arisk to road surface infrastructure, making timely winter control important
froma preventative maintenance perspective.
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In Equation 1 the Dillon/Performance Concepts team sets out atechnically sound methodology for

determiningthe required Samount for reserve contributions.

Equation 1: Reserve Contribution

* Winter Reserve funding is a component of the budgeting process since typical or below average
expenditure years should be expected to subsidize heavy expenditure years - as dictated by the Winter
Reserve Policy.

Winter Control Budget

= Z (Rate , o iies XHOUS gctininy) + Z Material Costyqeriar rype + Reserve Contribution
Activity Material T'ype

* Winter Reserve contributions should be budgeted to generate enough surplus in non-severe winters to
cover the higher cost severe winters based on an expected frequency of occurrence.

Winter Control Costgayere — Winter Control Costy,n_severe

Reserve Contribution = Expected Frequency of Severe Winters

""" ‘\\\\\\\\\\\\\\\/
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Organizing for Results — “As Is” Current State

Organization Form and Function

4.2

The optimal organization design forthe Lanark Public Works Department cannot be separated from
Lanark’s service delivery processes and workload. The key to optimizing organization designis to ensure
“Form follows Function”. Therefore, the “AsIs” Current State assessment mustinclude both an
operational perspective and an organization structure redesign perspective.

Reporting Relationships

4.3

The existing organization design of the Lanark Public Works Departmentis documentedin Appendix A.
Administrative, Climate, and Facilities functions are delivered by small, specialized business units. Capital
programs are overseen by afour FTE business unitled by the Public Works Manager. Maintenance and
service delivery tothe publicare the focus of the Operations business unit.

The Operations business unit within the Department is the focus of the “As Is” Current State

assessment. The sections belowdocument the season adjusts/configurations adopted by the Operations
business unitacross its two primary service delivery seasons (winter and non-winter).

Operations Unit — Org Design Adjustments Across Seasons

Lanark County Operations staff are deployed annually across Winterand Non-Winter seasons. The
Winterand Non-Winter staffingmodels are documented below in Table 16, Table 17, and Table 18.

Table 16: Winter Control

Primary Shift Secondary Shift Patrol
e Rotating shiftwork
7: .m. : .m.
¢ OOIa r: to ?:c 30p:m e 7:00 pmto 3:30 am (fourshifts delivering
Winter Control ¢ giiﬁi:gfclgzr;ﬁg:sr e Deployfromtwo 24- hour coverage)
A SR (Perth/McDonald’s locations (Perth e Monday to Friday,
. . and Union Hall eighthourson
Pit/Union
Yards) Saturday and 19 hours
Hall/Almonte)
on Sunday
Primary Shift Positions Secondary Shift Patrol Positions
e Two Supervisors
Staff Deployed ] e OneSupervisor .
e ® One Mechanic . . ® OneFull-Time andtwo
or win providing evening
Control e ThreeEquipment coverage TFT Patrollers
\ Operators+one Plow
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Primary Shift Secondary Shift Patrol
Operators/Labourers (2:30 p.m.to
(Perth) 11:00 p.m.)

e OneEquipment e OnePlow
Operator+ one Plow Operators/
Operator/Labourer Labourers (forboth
(M-Pit) Perth and Union

e Two Equipment Hall)
Operators+one Plow
Operators/Labourers
(Union Hall)

e OneEquipment
Operator (Almonte)

Table 17: Non-Winter Maintenance (April to November)

Primary Shift Secondary Shift Patrol

Non-Winter e 7:00 a.m.to3:30 a.m.

Maintenance Shift | ® Deployfromtwodistinct e NOT
locations (Perth and Union APPLICABLE
Hall)

e Daysonly
Structure

Table 18: Staff Deployed for Non-Winter Maintenance

Secondary Shift

. Patrol Positions
Positions

Primary Shift Positions

e Three Supervisors
® One Mechanic

e Three Equipment

Staff Deployed for Operators + three Plow
Non-Winter Operators/Labourers e NOT e OnePatroller
(Perth) APPLICABLE e (7:00 am to 3:30 pm)

e Three Equipment
Operators + three Plow
Operators/Labourers
(Union)

Maintenance
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Fleet

The Department’sfleetis comprised of 65 active vehicles and attachments. There are two main
categories:licensed and unlicensed vehicles. Of the total 65 active vehicles, 40 are licensed vehicles
while 25 are unlicensed vehicles. Licensed vehicles include all plated vehicles. Unlicensed vehicles
include heavy equipment and miscellaneous equipment. See Table 19 for summary of fleetvehicles.

Table 19: Summary of Fleet Vehicles

Licensed Vehicles (40) Unlicensed Vehicles (25)
Licensed vehicles includethe following fleet types: Unlicensed vehicles:includethe following fleet types:
® Light Duty (LD) Truck; ® Heavy Duty Equipment (Skid steers, mowers, utility
e Heavy Duty (HD) Truck; vehicles, excavators, graders, backhoes, etc.); and,
e \an;and, ® Miscellaneous equipment (sweepers, variablesigns,
e Trailer. brooms, etc.).

The classifications described above, reflect those usedin the Public Works departments maintenance
fee breakdown by vehicle type. Dillon further classified licensed vehicles based on their gross vehicle
weightrating (GVWR). According to the Province of Ontario’s definition of ‘commercial vehicle’, LD
trucks have a GVWR of 4,500 kg or less while HD trucks have a GVWR greaterthan 4,500 kg.

The distribution of the currentinventory of licensed vehicles is presented below by classificationin
Figure 10.

Figure 10: Licensed Vehicle Distribution by Classification

9
23% 11

27%

® D Truck
4 = HD Truck
10%
Van
= Trailer

16
40%

See Figure 11 for the distribution of unlicensed vehicles by classification.
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Figure 11: Unlicensed Vehicle Distribution by Classification

m Misc
Equipment

= HD
Equipment

The fleetis composed of vehicles with modelyears ranging from 1995 to 2022. The distribution of the
vehiclesand model years can be foundin Figure 12.

Figure 12: Vehicle Distribution by Model Years (Licenced and Unlicensed)

1995 1998 2000 2003 2006 2007 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 N/A
Model Year

12

10

Number of Vehicles
D (o))

N

As fleetassets age the cost of maintenance increases. The average age of all licensed and unlicensed
vehicles within the Public Works Department’sis fleetis eight years. The individual average ages can be

foundin Table 20.

N

Lanark County “% PERFORMANCE

Public Works Departmental Review - Final Report DILLON CONSULTING
January 2023 -22-4587 CONSULTING



4.0 Organizing for Results — “As Is” Current State 35

-

Table 20: Average Age of Licensed and Unlicensed Vehicles

LICENSED VEHICLES
Vehicle Classification AssetCount | Average Year Manufactured Average Age of Assets

Light Duty Truck 11 2017 6 years
Heavy Duty Truck 16 2017 6 years
Van 4 2013 10 years
Trailers 9 2010 13 years

UNLICENSED VEHICLES
Vehicle Classification AssetCount | Average Year Manufactured | Average Age of Assets

Heavy Duty Equipment 19 2014 9 vyears
Miscellaneous 9 2016 7 years
Equipment

It is known that that continual use past that expected usefullifespan (EUL) can lead to risks such as a
reductioninthe expected level of service, higher maintenance costs, and publicsafetyissues. The
Departmentdid not provide EULs fortheirvehicles, but Dillon evaluated the Department’s vehicles
based on EULs provided by similar Municipalities. The EUL for each type of vehicle and equipmentis
summarizedin Table 21.

Table 21: Vehicle and Equipment Estimated Useful Life (EUL)

Type of Equipment | Expected Useful Life (EUL)
Pickup Trucks (LD and HD Trucks) 10 years

Vans 10 years

Tandem and Plow Truck Assemblies 10 years
Excavators 10 years

Backhoes 10 to 15 years
Graders 15 years

Trailers 15 years

Other equipment 10 to 15 years

Based on the EULs provided by the Department, the percentage of usefullife for most of theirassets can
be determined andis shownin Table 22.
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Table 22: Vehicle and Equipment Remaining Useful Life

Vehicle Classification

Average % of Remaining

Average Expected Years

Useful Life Remaining
LD Trucks 42% 4 years
HD Trucks 36% 4 years
Vans 3% >1 year
HD Equipment 40% 6 years
Miscellaneous Equipment 51% 8 years
Trailers 12% 2 years
Attachments 25% 6 years

Fleet — Expenditure Trends

These valuesindicate thatthe fleet assets, exceptfor LD Equipment, have less than 50% of their EUL
remainingand will need replacement within the next six years.

36

N

Lanark County

feesyearoveryear. Referto Figure 13 and Figure 14.

Lanark providedtheir2022 Public Works department breakdowns by sub-departments. The fleet
accountedfor$1,164,332 and $1,237,708, withis8.3% and 8.4% of the total Publicworks department
for 2021 and 2022, respectively. Of this budget for 2022, $402,000 (32.5%) was forvehicle fuel,
maintenance and repairs and towing expenses.

On September 26, 2022, the Public Works Department provided their Fleet Maintenance costs for 2019
to 2021, broken down by costs pervehicle. The datawas reviewed and analyzed, the findings found that
the largervehicle classes, HD Truck, HD Equipment and LD Truck, had the highest maintenance fees each
year. It was alsofound that vehicles with 0-50% of their EUL remaining had the highest maintenance
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Figure 13: Maintenance Costs by Vehicle Classification (2019 to 2021)
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Figure 14: Maintenance Costs by EUL (2019 to 2021)
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50 | Peer Municipal Benchmarking
The selection of peer municipalities was guided by those of similarsize, being predominantly rural, and
having similarjurisdictional characteristics to Lanark’s. Comparative datais still being received from
participating municipalities. Relevant observations from the peer discussions and research will be
incorporated into this report. Invitations to participate as a peer municipality were senttoseven
municipalities. We received Peer Survey responses from the following municipalities:
e United Counties of Prescottand Russell;
e Bruce County;and,
e RideaulLakes Township.
A summary of the key findings of the PeerSurvey relative to Lanark’s performance trackingand Winter
Reserve Funds are included within this section of the report.
Table 23: Characteristics of Peer Municipalities compared with Lanark
Population Roads (km) Gravel (%) Asphalt (%)
United Counties of
95,639 1166 0 100
Prescott and Russell
Bruce County 73,396 1382 2 98
Rideau Lakes Township 11,000 439 44 56
County of Lanark 75,625 558 0 100
5.1 Peer Municipality Survey

A PeerSurvey was developed to collect best practices and experiences of other municipalities in how
theyrun their PublicWorks programs. The Peer Survey soughtinformation regarding road operations

data, winter control, levels of service provided, financial rates, and Winter Reserve data. The process for
undertaking the PeerSurvey was as shownin Figure 15.

Figure 15: PeerSurvey Process
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Peerbenchmarkingcan be an effortintensive process formunicipalities, and the technical challenges of

N

5.0 Peer Municipal Benchmarking 39

applesversus oranges datacan be significant. Relative performance comparisons/conclusions should be
approached with caution. The following highlights from the completed Rideau Lakes survey package are
worth noting:

Lanark had a largerroad maintenance budgetin comparison to Counties of Prescott-Russell and
Rideau Lakes Township;

Lanark was the respondent to provide approximate deployed maintenance hours by road
classification;

Lanark and Bruce County have similarapproximate deployed maintenance hours by activity;
Lanark’s end date for a typical winter control seasonis earlierthan all otherrespondents;
Rideau Lakes has the highest application rate with 500 kg/km (Sand 93% and Salt 7%) versus
Lanark’s 130 kg/km (salt) and 220 kg/km (sand);

Lanark and Rideau Lakes have similardepth of snow to triggera system wide event response at
3cm;

No municipalities tracked post clean even clean up to measure compliance with MMS and level
of service;

Bruce County was the only respondentincluding Lanark that uses a winterreserve fund;

None of the municipalities have a designated winterreserve policy;

Lanark and Rideau Lakes Township budget for winter control and seasonal variance by usinga
5-yearaverage;

Bruce County only municipality to have formal Fleet Management Policy in place;

All respondentsincluding Lanark manage theirfire, emergency services, and/or transit fleet
separately from other corporate fleets;

Lanark and Bruce County complete majority of their fleet maintenance internally; and,
Counties of Prescott and Russell only municipality to have formal fleet reserve found
established.

Detailed summary matrix of the Peer Benchmarking survey is provided in Appendix B.
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Yard Rationalization: Winter Maintenance
Routing Simulation

Transnomis was tasked with conducting a Winter Control route optimization simulation using their
proprietary modeling software. The results of the routing simulation have informed Winter Control
recommendations setoutin this Report. Asummary of the Transnomis modeling work appear below.

Lanark currently operatesits winter maintenancefrom five depots:
e UnionHall-1982 Wolf Grove Road, Almonte, Ontario;
e PerthDepot—99 Christie Lake Road, Perth, Ontario;
e Almonte Depot—4752 County Road 29 North, Almonte, Ontario;
e McDonald’s Corners Pit—4705 McDonald’s Corners, Ontario; and,
e Montague Depot—6547 Roger Stevens Dr, Smith Falls Ontario.

Lanark has 15 winter maintenance routes. A winter maintenance vehicle would start from its assigned
home depot, and will returntoits assigned home depot after each completion of the route to refill its
sand. Lanark is looking at the potential of making changesto depotlocations, removing depots, or
alteringroutes. The purpose of this simulationisto look at the operational impact of these changes.

The purpose of this simulationis to look at the operational impact of these changes. The scenarios
tested are as follows:
e Scenario 1: Status Quo;
e Scenario 2: Remove Almonte Depot and run the trucks out of Mississippi Mills Township Yard
(175 Five Arches Drive, Pakenham);
e Scenario 3: Remove Almonte Depot and run the trucks out of Union Hall;
e Scenario 4: Combine Route 11 and Route 16 and run the combined route out of Almonte Depot
— status quo depot configuration;
e Scenario 5: Combine Route 11 and Route 16 and run the combined route out of Mississippi Mills
Township Yard —scenario 2 depot configuration; and,
e Scenario 6: Combine Route 11 and Route 16 and run the combined route out of Union Hall —
scenario 3 depot configuration.

The detailed results of the analysis are included in Appendix C of this report, and a summary of the
modelled findingsis provided below.
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Methodology

In orderto simulate the truck movements, the winter maintenance routes are imported into Transnomis
Solutions Inc.’s ITS Central system. The routes reference Lanark’s route maps and descriptions foreach

of the fifteen routes.

A map of all the imported routes (blue line segments), alongside the five existing depots (green

buildingicons) may be seen below in Figure 16.

Figure 16: Imported Plow Routes
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In orderto create a tractable simulation, anumber of assumptions/simplifications are made:
e Traffic congestion, signal timing, etc. are not considered;
e Onecrew per route operating concurrently;
e Sametravel speedforall roads (speed dependentonvehicle and current action: productive or
non-productive travel);
e Theonlyconsumable resource considered in the analysisissand;and,
e Costsof running depots are not considered.

The parameters used forthe simulation are provided in Table 24.

Table 24: Simulation Parameters

Parameter Value

Storm duration 12 hours

Time to refill 10 minutes

Saltcapacity 70 km (enough to complete one pass ofall routes)
Vehicle speed when plowing/applying material 25 km/hr

(productive)

Vehicle speed when traveling (non-productive) 40 km/hr

Each simulation scenario consists of aroute and an assigned home depot. The home depot assignments
are given by Lanark County’s route description documents.

A route consists of the individualroad segments outlined in the corresponding Lanark County route
map, description, and shapefile. At the start of the simulation, a (simulated) truck beginsitsjourney at
itsassigned depot. An optimal pathis determined forthe route in which each segment must be
completedin both directions, and material isapplied only onthe second pass of the segment.

At the start of the simulation, a(simulated) truck beginsits journey atits assigned depot. It drives to the
closest point of a road segmentwithinits assigned route. That distance is counted toward a
“non-productive distance” and that travel time is counted toward a “non-productive time”. The truck
will then completethe segment. That distance is counted toward a “productive distance” and that travel
time is counted toward a “productive time”. When one segmentis complete, it picks the next segment
thatisclosestto its current location. The time/distance of travel required to get to the nextsegmentis
counted as non-productive time/distance respectively. The simulated truck completes all of the assigned
route’sroad segments.

The truck will complete its given route, and then return to one of two locations. If the shifttimer has
expired (i.e., more than eight hours have passed since the start of this driver’s shift), orthe storm
duration has passed, then the truck will return toits home depot. If neither of the priortwo conditions
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occurred, the truck will travel to the start of the route to beginanothertrip. Each time the truck
completesitsroute, acounterincrementsthe number of trips completed.

Before startingto plow a road segment, the truck evaluatesif it has enough sand to coverthe nextroad
segment. Ifitdoes not, it will travel (with the distance and time counting towards non-productive
distance andtime) to the nearest (orthe only) refill station to refillits material. The truck will remain
there fora defined amount of time to refill materials, before departing again. The time spent refilling
and travellingto and from the refill station is counted toward “non-productive time”. Each truck has a
sand capacity of 70km, as specifiedin the simulation parameters below.

An individual truck’s simulation is complete when the truck has finished its route and is not able to reach
the first segment of the route before the end of the storm duration.

Depot Location Modelling/Simulation Findings

The key performance metrics calculated for each simulation are:
e Productive distance/time;
e Non-productive distance/time;
e Totaltime;
e Numberoftripscompleted;and,
e Numberofrefillsrequired.

By comparing with Status quo, Lanark can measure impacts to the performance metrics above in each
alternative scenario.

The results of the status quo are displayedin Table 25 and used as a frame of reference against which
otherscenarios are measured.

Lanark County " “/ PERFORMANCE

DILLON CONSULTING

CONSULTING



-

6.0 Yard Rationalization: Winter Maintenance Routing Simulation 44

Table 25: Status Quo Simulation Results

Route # Trips Prod Dist Non-Prod Dist Total Dist % Prod Dist Prod Time Non-Prod Time Total Time % Prod Time Single Trip Time
-------Scenario 1: Status Quo-------
Route 1 4 283,814 19 283,833 99.99% 11:21:09 0:30:02 11:51:11 95.78% 02:27:48
Route 2 4 320351 5 320,356  100.00% 12:48:51 0:30:00 13:18:51 96.24% 02:49:43
Route 3 4 310,071 27,563 337,634 91.84% 12:24:10 1:11:21  13:35:31 91.25% 02:53:53
Route 4 4 346,707 19 346,726 99.99% 13:52:06 0:30:02  14:22:08 96.52% 03:05:32
Route 5 4 281,305 35061 317,266 88.67% 11:15:08 1:23:56  12:39:04 88.94% 02:39:46
Route 6 4 317,209 22,003 339,211 93.51% 12:41:18 1:03:00 13:44:18 92.36% 02:56:05
Route 7 4 339,898 57,169 397,067 85.60% 13:35:45 1:55:45 15:31:31 87.57% 03:22:53
Route 8 4 308,304 23,067 331,371 93.04% 12:19:56 1:04:36  13:24:32 91.97% 02:51:08
Route 10 3 283,307 108,672 391,979 72.28% 11:19:56 3:03:01  14:22:57 78.79% 04:27:39
Route 11 4 267,015 63,179 330,194 80.87% 10:40:50 2:04:46  12:45:36 83.70% 02:41:24
Route 12 4 364,025 3,035 367,060 99.17%  14:33:40 0:34:33  15:08:13 96.20% 03:17:03
Route 13 4 332,456 199 332,655 99.94% 13:17:54 0:30:18 13:48:12 96.34% 02:57:03
Route 14 4 370,557 272 370,828 99.93% 14:49:20 0:30:24  15:19:45 96.69% 03:19:56
Route 15 5 336,042 28,835 364,877 92.10% 13:26:30 1:23:15  14:49:45 90.64% 02:17:57
Route 16 6 328,169 42 328210 99.99% 13:07:36 0:50:04  13:57:40 94.02% 01:29:37
TOTAL 62 4,789,230 370,040 5,159,267 92.83% 7 23:34:09 17:05:03 8 16:39:14 [ 91.81% 119:37:26
AVERAGE  4.13 319,282 24,669 343,951 93.13% 12:46:17 01:08:20  13:54:37 91.80% 02:54:30
Since the scenariosinvolveareduction of facility, the results are expected to demonstrate:

e Anincrease of non-productive time/distance for some routes;

e Anoverall decrease of efficiency (% productive distance/time); and,

e Anincreaseintotal time takento complete atrip of some routes.
The number of round trips represents the noticeable service impactto citizens asit means that some
routes will be plowed/salted fewertimesin astorm event. Percent productivedistanceisagood
surrogate for fuel use efficiency. Percent productive time represents efficiency from a staff time
perspective.
Overall simulation results for each scenario are included in Table 26.
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Table 26: Scenario Overall Simulation Results

N

** Scenario Name # Round | Total Distance | Productive | Productive
'% Trips (m) Distance Time
§
1 Status Quo 62 5,159,267 92.83% 91.81%
2 Remove Almonte Depot and runthe 61 5,099,919 92.84% 91.85%
trucks out of Mississippi Mills Township
Yard (175 Five Arches Drive, Pakenham)
3 Remove Almonte Depot and runthe 59 5,194,032 88.35% 89.10%
trucks out of Union Hall
4 Combine Route 11 and Route 16 andrun 55 4,876,125 93.49% 92.51%
the combined route out of Almonte
Depot — status quo depot configuration
5 Combine Route 11 and Route 16 and run 55 4,889,403 93.24% 92.35%
the combined route out of Mississippi
Mills Township Yard —scenario 2 depot
configuration
6 Combine Route 11 and Route 16 andrun 54 4,924,700 90.72% 90.81%
the combined route out of Union Hall —
scenario 3 depot configuration
The impacts of the result of each scenario are summarized in Table 27.
E—_— M/
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Table 27: Simulated Impacts to Service Delivery for Each Depot Configuration Scenario

Scenario Description # Productive Non- Productive Non-
% Round | Distance | Productive Time Productive
= . . .
© Trips Distance Time
3 of
(7]

Work

2 Remove Almonte Depot -1 -1.14% -1.26% -1.14 % -1.66%

and run the trucks out of
Mississippi Mills

Township Yard (175 Five
Arches Drive, Pakenham)
3 Remove Almonte Depot -3 -4.18% 63.55% -4.18% 31.48%
andrun the trucks out of

Union Hall
4 Combine Route 11 and -7 -4.81% -14.20% -4.81% -13.54%
Route 16 andrun the

combined route out of

Almonte Depot — status
quo depot configuration
5 Combine Route 11 and -7 -4.81% -10.61% -4.81% -11.60%
Route 16 andrun the

combined route out of

Mississippi Mills
Township Yard —
scenario 2 depot
configuration

6 Combine Route 11 and -8 -6.72% 23.52% -6.72% 5.91%
Route 16 andrun the
combined route out of

Union Hall —scenario 3
depot configuration

A copy of the full analysis can be found in Appendix C.

N
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Preferred Routing/Depot Location Options

The simulation offers some significantinsight on how the five considered changes to the status quo can
affectthe service levels and efficiency of the winter maintenance operation. The charts and route level
comparisons seen above unanimously confirm the following conclusions.

When looking at service leveland efficiencies inisolation there are very few benefits or drawbacks to
operating out of Mississippi Mills Township Yard instead of Almonte Depot. The two depots perform
nearly equivalently in aggregate. Almonte offers aslightly greater service leveland Mississippi Mills
Township Yard offers slightly better efficiencies, though both effects are extremely small.

When looking at service leveland efficienciesinisolation there are no benefits to operating out of Union
Hall instead of Almonte Depot. There are considerable negative impacts to both service levelsand
time/distance efficiencies associated with this change.

Ifimproving efficiencies is of high value, then combining Route 11 and Route 16 into a single route yields
favorable increasesin efficiency. This comes at the cost of a reduced service level. These effects apply
when combiningthe route reduction with other depot configurations as well.
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Protecting Roads — “As Should Be” Future
State Service Delivery Model

Findings and Recommended Performance Improvement Opportunities

“As Should Be” Future State recommendations are informed by data, industry practices,
peer-benchmarking, and the Reviewteam’s 3 party expertise and experience conducting Road
Operations reviews.

Set Annual (Minimum) Targets for Hardtop and Safety Maintenance (Recommendation #1)

Lanark should set minimum targets for Hardtop and Safety maintenance hours (overthe nextthree
years) that approach 50% of total maintenance hours. Lanark should set annual targets for planned
maintenance hours associated with high-priority Hardtop and Road Safety activity categories. Lanark
should report actual maintenance hours delivered fortargeted Hardtop and Road Safety activity
categories during the annual budget process.

Estimated Benefit:
e Across 2019-2021 Lanark road maintenance hours for Hardtop activities represented only 26% to

35% of total maintenance hours. In contrast, lowervalue-added Roadside activities like mowing
or weed removal totaled 49% to 58% of total maintenance hours;

e lanark’scurrent operational model provides no targets around Non-winter season planned
maintenance hours versus unplanned/reactive maintenance hours;

e Increased hardtop maintenance hours will help ensure “Fair” lane kilometres do not erode into
the “Poor” PCl category and may well improvethe total share of Lanark’s lane kilometres
positionedinthe “Good” PCl category;

e Improved accountability around actual results versus planned results —creating activity-based
service delivery performance “contracts” as part of the annual budget cycle; and,

e County Council and taxpayers will have access to transparentinformation about what they fund
versus what actually gets done.
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Review Scheduling/Allocation of Vacation (Recommendation #2)

Lanark should review its scheduling/allocation of vacation time across June to August — ensuring any
staffing capacity impacts are well understood and are deemed operationally acceptable by Lanark’s

management.

Estimated Benefit:
e Confirmationthatstaffingis capacityis adequate to achieve all road maintenance activities
duringthe summer months and generating the leastamount of OT as possible; and,

e Improved accountability around actual results versus planned results —creating activity-based
service delivery performance “contracts” as part of the annual budget cycle.

N
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Sustainable Winter Control — “As Should Be”

Service Delivery Model

Findings and Recommended Performance Improvement Opportunities

“As Should Be” findings and recommendations are informed by data, industry practices,
peer-benchmarking, and the review team’s expertise and experience conducting road modernization
reviews.

Contracted and Shared Services (Recommendation #3)

Lanark should design and execute amanaged competition model to determine service delivery across
the current five contracted routes. County staff should prepare bids to provide Winter Control
servicesfor these five routes, and these bids should be compared to existing contractor pricing
models and/or competing contractor bids. Bid pricing should considerthe need for new plow/spread
units to potentially replace contractor units (amortized across a 10-year bid period with a 5-year mid-
point for renewal).

Estimated Benefit:

e Lanark currentlyrelies on multiple contractors to deliver Winter Control services across 5 their
15 routes;

e PublicWorks management reports that Winter Control contractors are significantly more
expensivethan County staff on both an hourly and per pass km basis;

e Coststabilization/improved service level stability via managed competition and potential
in-sourcingisachievable;

e Reduced Winter Control hourly coverage costs;

e Reduced Winter Eventresponse costs per pass km of work executed; and,

e More dependable Winter Event response capacity secured via potential in-sourcing.

Winter Event Tracking (Recommendation #4)

Implement a storm management/reporting model that tracks the following three (3) standardized
critical pointsin a wintereventresponse:
e Date/time of initiating a system-wide eventresponse (versus amount of precipitation as per
O.Reg. 239);
e Date/time winterevent ended (requires tracking at multiple County locations); and,
e Date/time a full system-wide clean-up pass has been completed.
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Estimated Benefits:

e Reduced liability risk and insurance $ payouts viaimproved results reporting and documented
compliance with O.Reg. 239; and,

e Lanark needstoimprove its existing season-by-season winter event results tracking and
reportingin orderto minimize liability risk and insurance $ payouts.

End-of-Season Winter Control Reporting (Recommendation #5)

Implement annual end-of-season Winter Control results reporting to Council using Key Performance
Indicators derived from O.Reg. 239 mandated standards. Reportingshould tie back to targets
established in the seasonal Winter Control plan/budget.

Estimated Benefits:
e Pursuingformal tracking metrics will allow Lanark to better understand the departments
operationsona year-over-year basis and track spending relative to key inputs and the resulting
outputs.

Update Winter Control Policy (Recommendation #6)

Update the 2010 Winter Control policy to recognize current requirements of O.Reg. 239.

Estimated Benefits:

e Providesthe publictransparencyinregardstowinter control and level of service to be provided
throughout Lanark; and,

e Reduced liabilityriskand insurance $ payouts viaimproved results reporting and documented
compliance with O.Reg. 239.

Realign Winter Level of Service to MMS (Recommendation #7)

Establish Lanark’s measurable service levels for Winter Control to align with Class 2-5 Minimum
Maintenance Standards set out under O.Reg. 239. Set Lanark’s measurable performance target for
post-event systemclean-up at 12 to 16 hours after the tracked end-time of the event/storm
(depending on depth of accumulation and road class).

Estimated Benefits:

e Aligningthe levelof service is expected to reduce banked overtime hours (resulting in staff
time-offin summer) and make staff available for productive work during the summerseason;
and,

e Currently, the value of winter control overtime is estimated to be approximately $79,000 based
on winter control overtime costs and value of banked overtimein 2021.
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8.1.6 Winter Stabilization Reserve (Recommendation #8)
Lanark should execute a Winter Stabilization Reserve analysis in preparation for the nextbudget
cycle. The Winter Stabilization Reserve analysis should consider a range of seasonal “severity
scenarios” and produce options around Reserve target balances, accumulation timeframes, and
annual contribution levels.
Estimated Benefits:
e Financial volatility/risk around impossible-to-forecast winter season variations in costs and
workload will be proactively managed; and,
e Taxpayeraffordability, publicsafety, and service level sustainability will be secured/stabilized.
8.17 Winter Maintenance Simulation Modelling (Recommendation #9)

Lanark should consider the results of the winter maintenance simulation modelling completed for this
assignment for incremental implementation of routing efficiencies. The study can also be valuable for
yard utilization, route optimization, and future planning by Lanark.

Estimated Benefit:
e The combination of Route 11 and Route 16 into a single route yields favorable increasesin
efficiency with slightreductionin level of service; and,
e Thestudyfoundoperating out of very few benefits or drawbacks to operating out of Mississippi
Mills Township Yard instead of Almonte Depot.

N
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Organizing for Results — “As Should Be”

Findings and Recommended Performance Improvement Opportunities

“As Should Be” findings and recommendations are informed by data, industry practices,
peer-benchmarking, and the review team’s expertise and experience conducting road modernization
reviews.

Modern Work Order System (Recommendation #10)

Lanark should purchase and implementamodern work order system. Granular activity-based data
tracking and reporting must be maintained in the cross-over to a new vendor/Work Order tool. This
may require completing a Request for Information (RFI) to allow several possible vendors to submit
info tailored to Lanark’s needs. Based on the information received during the RFI stage Lanark should
then create a specific RFP for the work order system.

Estimated Benefit:

e Inorderto track relevant KPIs Lanark requires a modernized system to track and archive date;

e Modernwork ordersystemwould allow Lanark to bettertrack performance metrics, be more off
hands and time saved inregard to tracking and prioritizing common tasks, and provides the
ability toincrease fleetand equipment maintenance; and,

e Thissystemisanticipated to provide efficiencies through reducing staff time required, resulting
in approximately fourto five hours per week savings.

Link Hardtop Maintenance Activities (Recommendation #11)

Lanark should update its Work Order technology system to link Hardtop and Safety maintenance
activities to inventoried and PCl rated road sections/assets. Planned Hardtop maintenance activities
can then be strategically directed to priority road sections/assets in order to achieve high
performance results, meet KPI defined targets and optimize PCl pavement condition scores.

Estimated Benefit:

e Lifecycle driven capitalreplacement funding will be optimized by ensuring appropriate planned
maintenance activities stretch the lifespan of targeted road sections with concerning PCl scores;
and,

e Assetmanagementand activity-based maintenance planning/delivery will align around evolving
municipal sector Best Practices.
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KPI Tracking and Reporting to Council (Recommendation #12)

Implement KPIs for tracking Public Works operations and reporting to Council. To ensure greater
accountability and to provide the right data for managing operational budgets moving forward, KPls
should focus the time per deliverable and cost inputs and the level of service output including both
staff and contractor services.

Estimated Benefit:

e Pursuingformal tracking metrics will allow Lanark to better understand the departments
operations on a year-over-year basis and track spending relative to key inputs and the resulting
outputs;

e Performance metrics will allow for evidence-based budgeting based on the level of effort
required to maintain the desired levels of service, aligning with the requirements of
O.Reg. 588/17 for municipal asset management; and,

e Trackingwillaidininforming equipment asset management strategies by allowing for better
estimations of lifecycle costs.

Modernize Budgeting Approach (Recommendation #13)

Lanark should modernize its approach to activity-based budgeting. The Public Works budget
documentshould itemize planned activity-based work outputs as well as planned activity-based
spending. Budgeted activity-based work outputs and spending should be reconciled at year-end with
actual work outputs and spending.

Budget data sets should be presented for winter and non-winterseasons — not just for calendar
derivedfiscal years. Winterseason work outputs and budgets will cross calendar-based fiscal years,
while non-winter seasonal budgets will exist within a single calendar-defined fiscal year.

Estimated Benefit:

e Transparency and accountability for results will improve significantly. Councilwill make informed
decisions around budgets that link spending to actual results. Taxpayers will have access to
information that confirms a value-for-money “results contract” is actually being fulfilled; and,

o Staff will benefit fromthe improved line of sight between theiractual work outputs versus the
expected level of measurable successthey are strivingto achieve. Focus and morale will move
upwards as staff keep score and “win”.
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Additional Seasonal Labour (Recommendation #14)

Lanark should secure additional seasonal labour during the winter season (ideally via a series of three-
month contracts) and build this new capacity into an expanded eveningshift. Initial fundingfor 3-4
three-month contracts can be secured within the existing budget via reduced staff OT spending.
Potential additional funding room in future budgetyears could be freed-up viareduced reliance on
expensive contractorroute spending.

Estimated Benefit:

e Improved eveningshiftstraight-time Winter Event coverage with no eventresponse risk related
to a sub-standard OT callout if burned out staff choose not to respond duringalong/severe
winterseason;

e Each avoided Winter OT spending hourfunds 1.5to 2 hours of straight time coverage from part-
time contracts;

e ReducedOTlieu-timeinJune-August resultingin anincrease in non-winter maintenance hours
of output;and,

e Reduced Non-winter OT spending since additionalhours maintenance hours available.

Corporate Performance Improvement Analyst (Recommendation #15)

A new Corporate Performance Improvement Analyst (FTE) for the County should be established and
initially assigned to implement this Report’s recommendations around Performance Measurement
and data-informed decision-makingin Public Works.

Estimated Benefit:
e Furthermodernizingthe Public Works performance metrics and data-driven decision making;
e Once performance measurement related toolkits and Plan/Do/Check/Act processes have been
implemented in Public Works, the County has an opportunity to expand data-informed
decision-makingto otherservices/business units; and,
e Thedesignandimplementation of KPls and other recommended data-driven decision-making
improvements may stall without dedicated resourcing.

Fleet Asset Management Strategy (Recommendation #16)

Implement an asset management strategy for fleetand equipmentbased on asset lifecycle will
minimize disruptioninservice delivery. The strategy to manage equipmentand fleetassets and
capital expenditures can spread costs effectively across years and save operational costs annually.
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Estimated Benefit:
e Aformalequipmentandfleetasset management strategy will allow for more effective capital
planningand reduce annual operations costs (such as vehicle maintenance and labour) ; and,
e Assetmanagementwill aidin maximizing the outputs per hour worked for staff by reducing time
spentonrepairingequipmentand takingitinfor service.

Fleet Management Policy and Fleet Reserve Fund (Recommendation #17)

Create and implement aFleet Management Policy and execute Fleet Reserve Fund analysisin
preparation for the nextbudgetcycle.

Estimated Benefit:
e Implementingasset managementstrategy and policy based on asset lifecycle will minimize
disruptioninservice delivery; and,
e Fleetreservefundactsas fail safe in case of unfortunate circumstances andincrease
transparency with the public.
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100| Trail Condition Assessment

The County owns and maintains several trails for recreational usage, including 23 km of the Tay-
Havelock Trail and 62 km of the Ottawa Valley Recreation Trail (OVRT). In addition to the review of the
Public Works Department, Dillon completed condition assessments of these two segments of networks
throughoutthe late summer/fall of 2022. Condition assessments were completed alongthe OVRTand
Tay-Havelock Trail in orderto develop a 10-yearforecast of capital and personnel requirements forthe
County’s trail systems, with associated strategies to ensure cost minimization.

The condition assessments were completed to determine the current state (“asis”) of the trails. The
current state assessment provided a platform to evaluate opportunities for extending the usefullife of
the assets while identifying operations and maintenance activities to maintain level of service
expectationsand performance.

10.1 Methodology

Theintentsisfor the results of the assessments and the reported findings to be used to ensure that the
followingitems are properly addressed with respect to the County’s trail assets:

e Ensurethat the County’s trail components remain atan acceptable level of safety;
e Ensurethat the useful life of the components are optimized;
e Ensure that maintenance, repair, and rehabilitation needs are identified; and

e Ensure that the County has adequate economicand technical information to effectively plan for
studies, repairs and/orreplacement of the structures.

Field assessments were completed during 5individualsite visits. The work was carried outin accordance
with the Occupational Health and Safety Act, and in accordance with the Ontario Traffic Control Manual
Book 7 — Temporary Conditions.

The assessment process included avisual examination of each individual component (ie. trail tread,
gates, signs, and non-structural culverts) of the trail assets. The visual inspections of the components
were conducted from within an arm’s-length, where accessible. As a means of checking concrete
soundness, the inspectionsincluded physically tapping concrete surfaces withahammer, where
accessible.

Binoculars, digital camera, tape measures, chest waders, flotation vest, chipping hammer, paint
markers, and chalk were used to complete the inspections.

Duringthe visual assessments, avariety of maintenance needs werenoted. Examples of these needs
include addressing roadway and embankment erosion, vegetation overgrowth, addressing minor
\ collisiondamage, culvert cleanouts, repainting, replacing reflectivetape, and repairing/installing slope
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protection. Areas of deterioration or maintenance needs foreach component were noted and
documented/supported with photographs.

Dillon’s trail condition assessments consisted of areview of existing documents provided by the County
inaddition tovisual assessment of the trails components. Detailed, non-destructive visual assessment
for the trail assets was completed by vehicle and documented within Survey123 with GPS referencing.
Performance, condition rating, and general information was documented while surveying the trail
systems atregularintervals or at the following points of interest:

e Changeintrail surface material; e Structuresand culverts;
e Changeintrail width; e Trailand roadway/ entrance intersections;
e Areasof excessive rutting, potholes, or and

erosion; e Unique attributes (e.g. maintenance hole
e Gates; within trail right-of-way).

e Signage;

Assets documented as part of the trail assessments were provided condition ratings ranging from
Excellent, Good, Fair,and Poor based onthe condition of the asset. The ratings were used to identify a
timelinefor maintenance and repairs within the 10-Year Plan. Each component was assigned a
prioritized maintenance and repairtimelinedepending on the ratinga componentreceived and its
estimated remaining usefullife. The suggested timelinefor the prioritized maintenanceand repairis
categorized as follows:

e ShortTerm(1to 3 years);
e MidTerm(3to 5 years);
e LongTerm(5to 10 years); and

e No ActionRequired (greaterthan 10 years, outside of the Capital Plan window).

Assumptions and Limitations

It should be noted that there are some limitations which will affect the overallaccuracy of the 10 Year
Capital Plan. Limitations to the overall accuracy of the 10 Year Capital Plan as it relates to operations and
maintenance recommendationsinclude:

e Both trail systems featurestructural culverts (>3.0m span) and bridges that require maintenance
and rehabilitationin orderto keep the trails operational. The condition of the structural culverts
and bridges can affect the experience of trail users significantly. However, these assets are
outside of the scope of the 10 Year Capital Plan;

e Trail components with ratings of excellent may fall outside the timing and scope of the 10 Year
Capital Plan based on theirexpected remaining usefullife; and,

e Costestimate pricingis based onsimilarpast projects andis subject to fluctuations.
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It should be noted thatthere are some limitations which have the potentialto affect the overall
accuracy of the 10-Year Capital Plan. Limitations tothe overall accuracy of the 10-Year Capital Planasit
relates to operations and maintenance recommendationsinclude:

e Both trail systems featurestructural culverts (>3.0m span) and bridges that require maintenance
and rehabilitationin orderto keep the trails operational. The condition of the structural culverts and
bridges can affect the experience of trail users significantly. However, these assets are notincluded
inthis memorandum and will be completed under aseparate assignment;

e Inspectionsare non-invasive and non-destructive;

e No confined space entry was completed as part of the inspections forassets such as non-structural
culverts. Visual inspection was completed from the most accessible point when possible; and

e Trail components with ratings of Excellent or Good may fall outside the timing and scope of the 10-
Year Plan based on theirestimated remaining useful life.

Asset management considers lifecycle activities required to continue or extend the useful life of an
existing component. The base assumptionis that a like-for-like replacement will occurand the required
investmentimproves the current condition of the existing asset, making the asset fitfor purpose.

Inventory, Condition Ratings and Capital Plans

10.3.1

Tay-Havelock Trail

The Tay-Havelock Trail isa 23 km multi-use trail in the east-west direction within Lanark County that
utilizes an abandoned rail bed. The County’s portion of the Tay-Havelock Trail starts just east of Perth
with a Trail Head parkinglotlocated on the south side of Highway 7 (500 m west of the Highway 7 traffic
signals at Glen Tay Road). The trail continues west following an abandoned rail bed for approximately 23
km. The trail features astone dust surface with varyingwidthsrangingfrom 2.2 m to 4.5 m. In general,
the trail system was foundto be in generally good condition.
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Figure 17:Tay-Havelock Trail
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See Table 1 for an inventory and condition ratings of the Tay-Havelock Trail assets.
Figure 18: Tay-Havelock Trail Inventory
Item Quantity Unit Excellent Good Fair Poor
Trail Length 23 km 0 9 9 5
Gates 3 each 0 0 3 0
Signage 113 each 3 104 6 0
Non-Structural Culverts 6 each 0 2 1 3

Cost Estimate

The 10-Year Capital Plan forthe operationsand maintenance of the Tay-Havelock Trail is based on the
rating system and suggested timelinenoted inthe previous section, andis supplemented with a cost
estimate forthe recommended work. The 10-Year Capital Plan and list of all componentsand
recommendations for the Tay-Havelock Trail are included in Appendix D of this report.
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A summary of the 10-Year Capital Plan can be found below in Table 28.

Table 28: Tay-Havelock Trail 10-Year Capital Plan Summary

10.0 Trail Condition Assessment 61

Tay-Havelock 10-Year Capital Plan

. . Non-Structural ANNUAL CUMULATIVE
Trail Signs Gates
Culverts TOTAL TOTAL
2023 540,000 5400 5300 539,000 579,700
2024 $30,000 5300 5350 538,000 568,650
2025 523,000 5400 5500 - 523,900 $172,250
2026 $23,000 - - - 523,000 $195,250
2027 523,000 $1,900 5300 527,000 552,200 $247,450
2028 $23,000 - - - $23,000
2029 523,000 5400 5300 - 523,700
2030 $23,000 - $300 - $23,300 $317,450
2031 523,000 5400 5300 - 523,700 $341,150
2032 $23,000 - - $21,000 544,000 $385,150

The cost estimates represent Class “D” (Indicative) Estimates prepared with an expected accuracy of
25% +/-.The estimates were prepared using previous completed tenders of similar work, experience
with similar projects, previous quotes from contractors, and factoringin the recent high levels of
inflation. The scope of any particularrecommendation is made without the benefit of coordinated asset
upgrades; consequently,the scope of specificrecommendations should be verified as part of any
detailed project planning.

All cost estimates are an opinion of probable costsin currentdollars (i.e. year 2023) and are provided for
budgeting purposes only. Accurate figures can only be obtained afterfurtherinvestigation, preparing
detailed specifications, tendering, and receiving competitive quotes from qualified contractors. Life
expectancy projections are based on visual review during the site visits. The costs were developed with
the following assumptions:

e Contingency of 10% was included for materials and anticipated line items;

e Contingency of 15% was included for engineering services associated with works; and

e Internal management costs, contractorindirect costs and economicfactors are excluded.

Ottawa Valley Recreational Trail

The OVRT isa 62 km multi-usetrail in the north-south direction within the Lanark County that makes use
of a section of the former Canadian Pacific Railway year-round. The County’s section of the OVRT
commences north of Smiths Falls on Sturgess Road approximately 250 m west of Highway 15, and
extends north forapproximately 62 km terminatingin Arnpriorata Highway 417 overpass
approximately 510 m south of Decosta Street. The trail features astone dust surface with varying widths
rangingfrom 2.7 m to 6.3 m. In general, the trail system was found to be in Good to Fair condition.
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Figure 19 — OVRT
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See Table 29 foran inventory and condition ratings of the OVRT assets.

Table 29: Ottawa Valley Recreational Trail Inventory

Item Quantity Unit Good Fair Poor
Trail Length 62 km 33 16 13
Gates 30 each 0 30 0
Signage 393 each 328 27 38
Non-Structural Culverts 34 each 14 9 11

Cost Estimate

The 10-Year Capital Plan forthe operations and maintenance of the OVRTis based on the rating system
and suggested timeline noted in the previous section, and is supplemented with a cost estimates forthe
recommended work. The 10-Year Capital Plan and list of all components and recommendations forthe

OVRTtrail are included in Appendix D of this report.
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A summary of the 10-Year Capital Plan can be found below in Table 30.

Table 30: Ottawa Valley Recreational Trail 10-Year Capital Plan

N

Lanark County

ANNUAL
TOTAL

$195,900
$203,750
$197,800
$120,500

$97,300
$68,340
$84,140
$63,340

$64,140

Ottawa Valley Recreational Trail 10-Year Capital Plan
Trail Signs Gates Non-Structural
Culverts
2023 | S 100,000 | S 5,400 | $ 1,000 | S 89,500
2024 S 100,000 | S 1,500 | S 750 | S 101,500
2025 S 61,000 S 2,300|S 1,500 S 133,000
2026 |S$ 61,000 S 1,500 | $ 3,000 |S 55,000
2027 $ 61,000|S 2,300 S 3,000|5 31,000
2028 S 61,0005 2,340 |5 1,000 | S 4,000
2029 |$ 61,000 S 3,140 - $ 20,000
2030 S 61,000 | S 2,340 -
2031 S 61,000 | S 3,140 -
2032 |$ 61,000 $ 2,340 | $ 1,000

$64,340

\\\\\\\\\\\\\\l¢

CUMULATIVE
TOTAL

$399,650
$597,450
$717,950
$815,250

$967,730
$1,031,070

$1,095,210

$1,159,550

The costingis prepared ata Class D level with an expected accuracy of +/- 25%. The estimateswere
prepared based on previous completed tenders of similar work, experience with similar projects, and
previous quotes from manufacturers. The scope of any particularrecommendation is made without the
benefit of coordinated asset upgrades; consequently, the scope of specificrecommendations should be
verified as part of any detailed project planning.

All cost estimates are an opinion of probable costsin current dollars and are provided for budgeting
purposesonly. Accurate figures can only be obtained after furtherinvestigation, preparing detailed
specifications, tendering, and receiving competitive quotes from qualified contractors. Life expectancy
projections are based onvisual reviewduringthe site visits. The costs were developed with the
following assumptions:

e Contingency of 10% was included for materials and anticipated line items;
e Contingency of 15% was included for engineering services associated with works; and

e Internal management costs, contractorindirect costs and economicfactors are excluded.
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Impacts and Benefits of Future State
Recommendations

Potential Impacts and Benefits

The benefits of implementing the “As Should Be” recommendations extend beyond financial impacts.
Benefits can be categorizedinto fourbroad categories:

e CostControl (reduced oravoided costs);

e Operational Improvement (freed-up resources that can be redeployed);

e Reduced Liability Risk (reputational/regulatory/litigation risks); and,

e Improved Accountability (transparency of results driving change).

Each Recommendation has been evaluated using this 4-ategory evaluation matrix.

Recommendation #1 — Set Annual (Minimum) Targets for Hardtop and Safety Maintenance
X Cost Control: N/A
v" Operational Improvement: Lanark’s current operational model provides no targets around

non-winter seasonally planned maintenance hours versus unplanned/reactive maintenance
hours.

v" Reduced Liability Risk: Increased hardtop maintenance hours willhelp ensure “Fair” lane
kilometres do noterode into the “Poor” PCl category and may well improvethe total share of
Lanark’slane kilometres positioned in the “Good” PCl category.

v" Improved Accountability: Targets linked to measurable/actual performance. Align budgeting
with annual/seasonal operational planning. Promote Counciland taxpayer accountability for
service delivery results versus budgeted costs.

Recommendation #2 — Review Scheduling/Allocation of Summer Vacation
X Cost Control: N/A
v" Operational Improvement: Optimal deployment of staff/contractor resources by ensuring any

staffing capacity impacts are well understood and are deemed operationally acceptable by
Lanark’s management.

v" Reduced Liability Risk: Ensuring non-winter season maintenance is completed in productive
mannerto comply with legislative mandates.
X Improved Accountability: N/A
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Recommendation #3 — Contracted and Shared Services

v

X

Cost Control: Potential of reduced winter control hourly coverages aswell asa reductionin
wintereventresponse costs per pass km of work executed. Cost stabilization/improved service
level stability via managed competition and potential in-sourcingis achievable.

Operational Improvement: The managed competition model will potentially lead to more
dependablewinterevent response capacity secured via potentialin-sourcing.

Reduced Liability Risk: N/A

Improved Accountability: Promote accountability and transparency to Council and taxpayers.

Recommendation #4 — Winter Event Tracking

v

X

v

Cost Control: Improved tracking of compliance against O.Reg 239 service standards will avoid
expensive future $ liability claims and $ litigation awards.

Operational Improvement: N/A

Reduced Liability Risk: Lanark does not track the three key data pointsina wintereventthatare
requiredto confirm compliance with O.Reg. 239. post-winter eventroad network clean-up
times. Tracking these three critical points will reduce liability risk and potentialinsurance
payouts viaimproved results reportingand documented compliance with O.Reg. 239.

Improved Accountability: Promote accountability and transparency to Council and taxpayers.

Recommendation #5 — End-of-Season Winter Control Reporting

X
X
v

Cost Control: N/A

Operational Improvement: N/A

Reduced Liability Risk: Tracking and reporting Winter Control results to Council using Key
Performance Indicators derived from O.Reg. 239 mandated standards will reduce liability risk
and potential insurance payouts.

Improved Accountability: Pursuing formal tracking metrics willallow Lanark to better
understand the departments operations on ayear-over-year basis and track spending relative to
keyinputs and the resulting outputs. Promote accountability and transparency to Council and
taxpayers.

Recommendation #6 — Update Winter Control Policy

X

A X X

Cost Control: N/A

Operational Improvement: N/A

Reduced Liability Risk: N/A

Improved Accountability: Providesthe publictransparencyin regards to winter control and
level of service to be provided throughout Lanark.

N
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Recommendation #7 — Realign Winter Level of Service to MMS

v" Cost Control: Currently, staff work overtime hoursinthe winterto maintain the current winter
level of service in Lanark. Aligningthe level of serviceis expected toreduce banked overtime
hours (resulting in staff time-offin summer) and make staff available for productive work during
the summerseason.

X Operational Improvement: N/A

v" Reduced Liability Risk: Establishing measurable service levels for winter control to align with
Class 2-5 Minimum Maintenance Standards set out under O.Reg. 239/02 will ensure these
requirements are meant.

v" Improved Accountability: Reduced liability risk and insurance payouts viaimproved results
reportingand documented compliance with O.Reg. 239.

Recommendation #8 — Winter Stabilization Reserve

v" Cost Control: Financial volatility/risk around impossible-to-forecast winter season variations in
costs and workload will be proactively managed.

X Operational Improvement: N/A

v" Reduced Liability Risk: Taxpayer affordability, publicsafety, and service level sustainability will
be secured/stabilized therefore reducing potential liability risks.

X Improved Accountability: N/A

Recommendation #9 — Winter Maintenance Simulation Modelling
X Cost Control: N/A
v" Operational Improvement: The combination of Route 11 and Route 16 into a single route yields
favorable increases in efficiency with slight reduction in level of service. In addition to this the
yard utilization scenarios will allow for more fact-based planning of plowing and yard resources.
X Reduced Liability Risk: N/A
X Improved Accountability: N/A

Recommendation #10 — Modern Work Order System

X Cost Control: N/A

v" Operational Improvement: Modern work order system would allow Lanark to bettertrack
performance metrics, be more off hands and time saved in regards to tracking and prioritizing
common tasks, and provides the ability toincrease fleet and equipment maintenance.

X Reduced Liability Risk: N/A

v" Improved Accountability: Establishingand tracking KPI targets linked in measurable/actual
performance will provide budget transparency to Council and taxpayers.

N
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Recommendation#11 — Link Hardtop Maintenance Activities

X
v

Cost Control: N/A

Operational Improvement: Linking hardtop activities toinventoried & PCl rated road
sections/assets has potentialto allow optimal deployment of staff/contractorresources.
Reduced Liability Risk: N/A

Improved Accountability: Asset management and activity based maintenance planning/delivery
will align around evolving municipal sector Best Practices.

Recommendation #12 — KPI Tracking and Reportingto Council

X

A X X

Cost Control: N/A

Operational Improvement: N/A

Reduced Liability Risk: N/A

Improved Accountability: Implementing KPls would allow staff to bettertrack operations and
report performance to Council. Inassociation with Recommendation #9 (work ordersystem),
Lanark will be able to download the applicable datato track the KPIs. Asthisrecommendation
reflects tracking of data and the effort requiredis assumed to be absorbed as part of staff
duties, nochange in operating costsis applicable.

Recommendation #13 — Modernize Budgeting Approach

v

Cost Control: Budgeted activity-based work outputs and spending reconciled at year-end with
actual work outputs and spending will potentially lead to areduction of operating costs or
future cost avoidance. Reduced costs can be re-invested to meet otheremerging operational
priorities.

Operational Improvement: Staff will benefitfromthe improved line of sight between their
actual work outputs versus the expected level of measurable success they are striving to
achieve. Focus and morale will move upwards as staff keep score and “win”.

Reduced Liability Risk: N/A

Improved Accountability: Transparency and accountability forresults will improve significantly.
Council will make informed decisions around budgets that link spending to actual results.
Taxpayers will have access toinformation that confirms a value-for-money “results contract” is
actually beingfulfilled.
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Recommendation #14 — Additional Seasonal Labour

v" Cost Control: Each avoided Winter OT spending hourfunds 1.5to 2 hours of straighttime
coverage from part-time contracts. These reduced costs can be re-invested to meet other
emerging operational priorities.

v" Operational Improvement: Reduced OT lieu-timein June-August resultinginanincrease in
non-winter maintenance hours of output.

v" Reduced Liability Risk: Additional seasonal will ensure Lanark’s winter plowing crews will avoid
burnout, thisleadsto more engaged and attentive operators. This willensure all legislative
mandates are being metand tracked to avoid potential liability risk and potential insurance
payouts.

X Improved Accountability: N/A

Recommendation #15 — Corporate Performance Improvement Analysist

v" Cost Control: Further modernizing the Public Works performance metrics and data-driven
decision makingleadingto a potential reduction in operating costs or future cost avoidance.

v" Operational Improvement: The design andimplementation of KPls and other recommended
data-driven decision-making improvements may stall without dedicated resourcing.

X Reduced Liability Risk: N/A

v" Improved Accountability: Once performance measurement related toolkits and
Plan/Do/Check/Act processes have been implemented in Public Works, the County has an
opportunity to expand data-informed decision-making to otherservices/business units. This will
promote Council and taxpayeraccountability for service delivery results versus budgeted costs.

Recommendation #16 — Fleet Asset Management Strategy

v" Cost Control: The strategy to manage equipment and fleet assets and capital expenditures can
spread costs effectively across years and save operational costs annually.

X Operational Improvement: N/A

v" Reduced Liability Risk: Asset management willaid in maximizing the outputs per hour worked
for staff by reducing time spent on repairing equipmentand takingitin for service.

v" Improved Accountability: Reduced time spent repairingorreplacing equipment will ensure all
legislative mandates are being complied with, leading to reduced liability risk and potential
insurance payouts.

N
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Recommendation #17 — Fleet Management Policy and Fleet Reserve Fund

v" Cost Control: The policy and reserve willensure Lanark has fleet and equipment to maintain the
level of service thatis expected during potential unfortunate circumstances. Implementing asset
management strategy and policy based on asset lifecycle will minimize disruptionin service
delivery and potentially lead to reduction of operating costs or future cost avoidance.

X Operational Improvement: N/A

v" Reduced Liability Risk: Fleetreserve fund acts as fail safe in case of unfortunate circumstances
and increase transparency with the public

X Improved Accountability: N/A
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Table 31: Summary of Impacts and Benefits of Future State Recommendations

11.0 Impacts and Benefits of Future State Recommendations 65

: Operational Reduced Improved
No. | Recommendation Cost Control L . .
Improvement Liability Risk Accountability

1 Lanark should set minimum targets for Hardtop & Safety maintenance hours (over the next 3years) that approach 50% of total maintenance hours. x V V V
Annual reporting should compare actual Hardtop and Safety hours delivered versus targets established during the annual budget process.

5 Lanark should review its scheduling/allocation of vacation time across June to August — ensuring any staffing capacity impacts are well understood and x V V X
are deemed operationallyacceptable by Lanark’s management

3 Lanark should design and execute amanaged competition model to determine service delivery across the current five (5) contracted routes. V V x V

4 Implement astorm management/reporting model that tracks the three (3) standardized critical pointsin awintereventresponse. V x V V

5 Implementannual end-of-season Winter Control results reporting to Council using Key Performance Indicators derived from O Reg 239 mandated x x V V
standards

6 Update the 2010 Winter Control policy to recognize current requirements of O Reg. 239. x x x V

7 Establish Lanark’s measurable service levels for Winter Control to align with Class 2-5 Minimum Maintenance Standards setout under O.Reg. 239/02. V x V V

8 Lanark should execute a Winter Stabilization Reserve analysis in preparation for the next budget cycle. V x V V

9 Lanark should consider the results of the winter maintenance simulation modelling completed for this assignment forincrement al implementation. x V x x

10 | Lanark should purchase andimplementamodernwork ordersystem x V x V

11 | Lanark should update its Work Order technology system to link Hardtop maintenance activities toinventoried & PCl rated road sections/assets. x V x V

12 | ImplementKPIsfortracking Public Works operations and reporting to Council. x x x V

13 | Lanark should modernizeits approach to activity based budgeting. V V x V

14 Lanark should secure additionalseasonallabour during the winter season (ideally viaaseries of three -month contracts) and build this new capacity V V V x
intoan expanded evening shift.

15 A new Corporate Performance Improvement Analyst (FTE) for Lanark should be established and initially assigned to implement this Report’s V V x V
recommendations around Performance Measurement and data-informed decision-makingin Public Works.

16 | Implementanasset managementstrategy forfleetand equipment based on asset lifecycle will minimize disruptioninservicedelivery. V x V V

17 | Create and implementaFleet Management Policy and executeFleet Reserve Fund analysisin preparation for the next budget cycle V x V X

N
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—

Implementation Roadmap...A Phased
Approach to Change Management

The majority of the Future State recommendations were designed to be implemented across the Do
Now/Do Soon timeframes to maximize the probability of successful change management. Momentum
iscrucial to successful change management.

Itisrecommended Lanark should continue to gather data and evaluate potentially feasible options for
maximizing return on capital beyond the scope of these Future State recommendations. Lanark needs to
championimplementation through focused leadership, assigning appropriate resources, and setting
achievable timeframes forimplementing the Recommendations. Itis expected that the Director,
Operation Managers, and Public Works Manager will lead implementation and allocate resources as
necessary.

With regard to measuring success, Lanark’s implementation of KPIs will provide the ability to better
track timelines and effectiveness of implementing the recommendations. Feedback received from
Lanark’s residentsis also expected to support reporting on success from the “customer/ client”
perspective.

Change is hard. Change management projects must strike a balance between focused/decisive action
and an awareness of limited implementation capacity. The Implementation Roadmap strikes this
balance with a phased approach: DO NOW (2023-2024), DO SOON (2024-2025), and DO LATER
(2025-2027).
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12.1

Protecting Road Assets

12.2

Table 32: Protecting Roads Recommendations Implementation Roadmap

Recommendation

DO
NOW

DO
SOON

DO
LATER

Minimum Target for Hardtop Maintenance (Recommendation #1)

Lanark should set minimum targets for Hardtop and Road Safety
Maintenance hours (overthe next three years) thatapproach 50% of total
maintenance hours. Lanark should setannual targets for planned
maintenance hours associated with high-priority Hardtop and Road Safety
activity categories.

Review Scheduling/Allocation of Vacation (Recommendation #2)

Lanark should review its scheduling/allocation of vacation time across June
to August—ensuring any staffing capacity impacts are well understood and
are deemed operationallyacceptable by Lanark’s management.

Sustainable Winter Control

N

Table 33: Sustainable Winter Control Recommendations Implementation Road Map

Recommendation

DO
NOW

DO
SOON

DO
LATER

Contracted and Shared Services (Recommendations #3)

Lanark should design and execute amanaged competition model to
determine service delivery across the current five contracted routes.

Winter Event Tracking (Recommendation #4)

Implementastorm management/reporting model that tracks the following
three standardized critical pointsinawintereventresponse:
e Date/time of initiating a system-wide event response (versus
amount of precipitation as per 0.Reg. 239)
e Date/time winterevent ended (requires tracking at multiple
County locations)
e Date/time a full system-wide clean-up pass has been completed

End-of-Season Winter Control Reporting (Recommendation #5)

Implement annual end-of-season Winter Control results reporting to
Council using Key Performance Indicators derived from 0.Reg. 239
mandated standards. Reporting should tie back to targets establishedin
the seasonal Winter Control plan/budget.
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Recommendation

DO
NOW

DO
SOON

DO
LATER

Update Winter Control Policy (Recommendation #6)

Update the 2010 Winter Control policy to recognize current requirements
of O.Reg. 239.

Realign Winter Level of Service to MMS (Recommendation #7)

Establish Lanark’s measurable service levels for Winter Control to align
with Class 2-5 Minimum Maintenance Standards set out under
O.Reg. 239.

Winter Stabilization Reserve (Recommendation #8)

Lanark should execute a Winter Stabilization Reserve analysisin
preparationforthe next budgetcycle

Winter Maintenance Simulation Modelling (Recommendation #9)

Lanark should considerthe results of the winter maintenance simulation

modelling completed for this assignment forincremental implementation.

Organizing for Results

Table 34: Organizing for Results Implementation Road Map

Recommendation

DO
NOwW

DO
SOON

DO
LATER

Modern Work Order System (Recommendation #10)

Lanark should purchase andimplementa modernwork order system.

Link Hardtop Maintenance Activities (Recommendation #11)

Lanark should update its Work Order technology system to link Hardtop
maintenance activities toinventoried and PCl rated road sections/assets.

KPI Tracking and Reporting to Council (Recommendation #12)

Implement KPIs fortracking Public Works operations and reporting to
Council.

Modernize Budgeting Approach (Recommendation #13)

Lanark should modernizeits approach to activity based budgeting. The
PublicWorks budget document should itemize planned activity-based
work outputs as well as planned activity-based spending

N
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Recommendation

DO
NOW

DO
SOON

DO
LATER

Additional Seasonal Labour (Recommendation #14)

Lanark should secure additional seasonallabour during the winterseason
(ideallyviaaseries of three-month contracts) and build this new capacity
intoan expanded evening shift.

Corporate Performance Improvement Analyst (Recommendation #15)

A new Corporate Performance Improvement Analyst (FTE) forthe County
should be established and initially assigned to implement this Report’s
recommendations around Performance Measurementand data-informed
decision-makingin Public Works.

Fleet Asset Management Strategy (Recommendation #16)

Implementan asset management strategy forfleetand equipment based
on asset lifecyclewillminimize disruptionin service delivery.

Fleet Management Policy and Fleet Reserve Fund (Recommendation #17)

Create and implement a Fleet Management Policy and execute Fleet
Reserve Fund analysisin preparation forthe next budget cycle.

N
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Organizational Chart
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SCHEDULE “C” — PUBLIC WORKS

Director of Public Works
(1.0 FTE)

Climate Environmental :
Business Manager Coordinator Public Works Manager Operations Manager

(1.0 FTE) (1.0 FTE) (1.0 FTE)
NM (1.0 FTE)

Facilities Coordinator
NM (1.0 FTE)

Operations Clerk Enviroln n:(ental
1.0 FTE Cler _ _ . :
( ) (1.0 FTE) Senior Technologist Operations Supervisor Patroller Oper{fﬁ;zfﬁgﬁmsor
i (3.0FTE) (Perth) (1.0 FTE) (2.0FTE) A0 ETE)

Clerical Assistant (1.0
FTE)

Equipment Operalor o
(3.0 FTE) Equipment Operator

(3.0 FTE)

Client Administration
Clerk (1.0 FTE)

Snow Plow

Oper(a?)toorf/:L_E’ié);Jurer Operator/ Labourer

(3.0FTE)

Snow Plow

Non Union Group
NM= Non-Mgmt

OPSEU
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Peer Benchmarking Matrix
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Public Works Departmental Review — January 2023

Counties of Prescott-
Russel

Bruce County

Township of Rideau
Lakes

How Does the

How many lane kilometres of
each road classification (O. Reg.
239/02) are in your system?

Equipment and person hours for
deployed road maintenance.

Costs assigned for equipment,
materials, and labour for road
maintenance.

Approximate budget for and
actual spending for road
maintenance

Approximate deployed
maintenance hours by road
classification

® Class 1—-0km
Class 2 -71 km
Class 3-584 km
Class 4 —414 km
Class 5—-54 km

® Equipment:50,000 hrs/yr.
Person:8,400 hrs/yr.
e Equipment:$1.8 million

Materials:$1.8 million
Labour:$1.3 million

e Road Maintenance Budget:

$4.79 million

® Road Maintenance Actual:
$3.57 million

® Class 1 -0 hrs.
Class 2 —15,000 hrs.
Class 3 - 25,000 hrs.
Class 4 —-10,000 hrs.

Class 1 -35km
Class 2 -141 km
Class 3 - 586 km
Class 4 —395 km
Class 5-9 km

Equipment:5,695 hrs/yr.
Person:5,739 hrs/yr.
Equipment:$244,382
Materials:$131,702

Labour:$174,459 (without
benefits)

Road Maintenance Budget:

$585,000

Road Maintenance Actual:
$713,612

Class 1 —N/A
Class 2 —N/A
Class 3 - N/A
Class 4 —N/A

® Class 1-0km
Class 2 —24 km
Class 3-904 km
Class 4 —454 km
Class 5—-0 km

® Equipment:N/A
® Person:47,000 hrs/yr.

o N/A

e 9.5 million for all operating costs
combined. Admin non-union
timefor the department is
included. Additional $900k per
year for vehicle and equipment
purchases. Capital construction
not included.

e Class 1—N/A
Class 2 —N/A
Class 3 - N/A
Class 4 —N/A

e Class 1-0km

Class 2 -0 km
Class 3-0km
Class 4—-211 km
Class 5-97 km
Class 6 —131 km

e Equipment:N/A

® Person:N/A

e N/A

®  Road Maintenance Budget
=$567,000

° Road Maintenance Actual =
$565,287

® Class 1-N/A
Class 2 —=N/A
Class 3-N/A
Class 4 —N/A

Dillon Consulting Limited - Page 2

County Compare?

Roads - Operations

Bruce County maintains the
largest system

Road networks similar as
majority of roadworks fall
under Class 3 &4

Prescott-Russell deploys the
least amount of equipment
and person hours for road
maintenance.

Lanark has a much higher
assigned costs for equipment,
materials and labour
compared to Prescott-Russell

Lanark’s budgets are high in
comparison to nextwork size
Rideau Lakes has the lowest
road maintenance budget by a
good margin

Lanark was the only one to
provide data.
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Counties of Prescott- Township of Rideau How Does the
County of Lanark Bruce County
Russel Lakes County Compare?
Class 5 —N/A Class 5 —N/A Class 5—N/A
h " ® Paved Roads:100% e Paved Roads:100% ® Paved Roads:98% ® 56%Paved Roads o All threerespondents have a
‘A.I at percentage of lane e Unpaved Roads:2% ® 44%Unpaved Roads similar high % of paved roads
kilometres are paved? Unpaved
e Surface Maintenance (Paved) e Surface Maintenance (Paved)— e Surface Maintenance (Paved)— e Bruce County and Lanark have
—-20,000 5,739 46,710 (includes paved surface similar deployed maintenance
® Roadside Maintenance— e Surface Maintenance (Unpaved) maintenance, roadside hours
. d od 15,000 - N/A maintenance, line painting and . N/A
Ap;:noxnmate eploy, - ® LinePainting—0 e Roadside Maintenance—3,711 signage.
maintenance hours by activity . ) o .
® Signage - 15,000 e Line Painting— 104 (contracted e Surface Maintenance (Unpaved)
out) 290

® Signage—2,323

Winter Control - Operations

. o Number of Winter Control o Number of Winter Control o Number of Winter Control o Number of Winter Control e Bruce County has the most
How manyt\:wt\ter cgr:;/r:altr?u;i Routes:15 Routes:13 Routes:16 Routes:15 winter controlroutes
are currentyin use: s ® Average RouteLength:80 km ® Average Route Length:110 km ® Average Route Length:86 km ® Average RouteLength:97 km ® Prescott-Russell have the

average route length? :
highest average route length

e Start of Season (year 1):Nov1l e Start of Season (year 1):Second e Start of Season (year 1):Nov.1st e Start of Season (year 1): Oct. o Similar start times with
What are typical start and end Sunday in November e End of Season (year 2):Apr.20th 31st Prescott-Russel having the
dates of the winter control ® End of Season (year 2): April 1 e End of Season (year 2):Second ® End of Season (year 2):Apr. latest start time
season? (across two calendar Saturday in April 30th o Similar end dates with Bruce
years) County having the latest end
date
e Direct Machine Hours: N/A e Direct MachineHours:19,187 e Direct Machine Hours:11,200 o N/A ® Prescott-Russell have the most
How many plow/sand/salt e Contacted Machine Hours: e Contacted Machine Hours:N/A e Contacted Machine Hours:315 direct machine hours
machine hours are deployed 750 ® The County has the most
across the most recent season? deployed contacted machine
hours
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Counties of Prescott- Township of Rideau How Does the
County of Lanark Bruce County
Russel Lakes County Compare?
e Salt 130 kg/km e Salt: 100 kg/km o N/A e Salt 7% e Lanark has the highest
How much de-icing materialis e Sand 220 kg/km e Sand:Minimal (600 tonnes e Sand 93% budgeted salt

budgeted during a machine hour e Application rate 500 kg/km

f work (spread rate)? H e 130 Budgeted Material yearly totalfor allthe Counties
° wo. P _ea ate): How ® 220 Consumed Material o N/A Budgeted Material
much is typically consumed
e 3 tonnes/hr Consumed Material

during amachine hour of work?

. ) ® Pick-ups:4 ®  Full System Event Response @ Bruce County has the largest
® Pick-ups:3 ® Pick-ups:6 )
Indicate the number of units o Plows: o Plows: N/A ® Plows: N/A o 5-3ton truc!<s winter fleet
that belong to the winter fleet o Sanders: e Sanders:N/A . Sanders:N/'A o 15 combo-units
that are manned, on patrol, and . e Combo-units:14
readily available for Full System  ® Combo-units: 17 ® Combo-units:17 . e Other: 2 contract plows and3
Event Response? e Other: N/A e Other: 2 spare combo units spare plows
e 3cm e No consistent trigger decided by @ No consistent trigger, patrollers e 3cm ® Prescott-Russelland Bruce
How many centimetres of patrollers, weather, time of day, make a call based on current make a call based on weather
accumulation is required to pavement temperature,and conditions and weather forecast. conditions
trigger a system wide event type of event. e The County has the only
response? quantitative accumulation
trigger
Indicate the typical number of ] Plowing plus material e Difficulty assessing but average o N/A o N/A o Not comparable results
times that anti-icing, de-icing, spread responses for last 2 years:
and plowing plus material ] Partial <12 Hours :2 2021-2022:96 responses
spread activitiesare undertaken e  Partial >12 Hours :4 2020-2021 85 responses
as part of both partial and full 2019-2020 103
system wide responses.
After afull winter eventends, ® Class 2:Bare— 3 hours e Class 1:Bare—4 hours e Samefor all roadway classes. o N/A e Lanark has the highest-level
what isyour post event cleanup @ Class 3:Bare—3 hours e Class 2:Bare—4 hours Centre bare within 24 hours of LOS for achieving bare
LOS (i.e. bare pavement, centre- e Class 4:Centre Bare—3 hours Class 3:Bare—4 hours and MMS for paved. Snow pack pavement.
bare, etc.)for each road class Class 4:Bare—4 hours conditions forunpaved roads.
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Counties of Prescott- Township of Rideau How Does the
County of Lanark Bruce County
Russel Lakes County Compare?
and how many hours does it Class 5:Bare—4 hours e Does not currently record this
take to achieve it? state.Reasoning s that it varies

depending on severity of storm.

e No but believe their complying e By patrolling untilthey achieve ® Review of random routes every o  Allroads cleared within e None of the municipalities
with MMS and beyond. our desired level of service 2 weeks to ensure we are 24hrs of event (10-12hrsto currently record the majority
which is bare pavement. meeting MMS timelines. Since complete) of the snowtimes and
How do you measure reviews have been done, we do durations.
compliance with your LOS and if not havea record of not meeting

so, how? For example, do you MMS timelines. We do not
record when the snow event ’

endsand the duration of clean- review every route/road for
up activities? every event. Wedo not

currently record or measure an
events start or end.

e Direct Delivery Rate (without e Direct Delivery Rate (without e Direct Delivery Rate (without e 100.00 (standby) ® Bruce County has the highest
overhead and material costs): overhead and material costs): overhead and material costs): daily standby rate.
e S 0 Standby e Average Contracted Delivery e N/A Standby e Lanark has the highest hourly
h hourl . e S hourly wage Callout Rate: N/A o N/A Callout callout rate.
What are yf)ur ourly operating e Average Contracted Delivery e S0 /day Standby e Average Contracted Delivery
rates for winter control?
Rate: e $0 /hr Callout Rate:
e $100 /day Standby e $150/day Standby
® $200 /hr Callout e $106.50/hr Callout
e $100 per ton salt / $45 per ton ® 69.25/tonne coarse, $96/tonne ® $26.01/t (salt/sand) e Lanark has the highest cost
What is the cost of your e $86.30+HSTperton ) )
sand treated —delivery notincluded per ton salt.

salt/sand?

Winter Reserve Fund

Dillon Consulting Limited - Page 5
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Counties of Prescott-
Russel

Township of Rideau How Does the
Lakes County Compare?

County of Lanark

Bruce County

e No e No ® Yes, first year for areserve. e No e Bruce County is the only
X Reserveis anticipated to be municipality with a winter
Do you have awinter reserve? .
depleted in 2022. reserve.
Do you have a designated e No e No e No e No e All four |T1un|C|paI|t|es do.not
winter reserve policy? have a winter reserve policy.
o N/A o N/A ® Previous 5 year averagecostofa e  N/A ® Bruce County is the only
What is your winter reserve . . L . .
winter maintenance season. municipality with s winter
target balance?
reserve target balance.
How do you budget for winter e Useafive-year average o N/A ® 10-year linear regression. e Useafive-year average e Both Lanark and Rideau use a
control and seasonal variance five-year average to budget
due to weather? Isthere an for winter control.
expected annual reserve
contributionincluded withinthe
budget?
o N/A e N/A e Not at this time. A reserve e N/A ® Bruce County is the only

Does your Winter Reserve Policy
restrict the use of funds? If so,
how?

policy is proposed fornext year.

municipality to provide an
answer.
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Counties of Prescott- Township of Rideau How Does the
County of Lanark Bruce County
Russel Lakes County Compare?
e N/A e They look at the previous yearto e N/A o N/A ® Prescott-Russell has a
budget for the next because of procedure that differs froma
priceincreases.The average 5 typical reserved fun to budget
years not used in this case for variance.

becausethesalt prices varies.

Furthermore, after the Jan,,
If you don’t have areserve how Feb., Mar.and Apr.months they
do you budget for winter control
and seasonal variance due to
weather? For example, do you
use a five year average? Isthere
an expected annual surplus first 4 months (Jan,, Feb., Mar.,
included within the budget? Apr.) were not expensive they

can allow more funds to other

have the option to adjust our
budget in June. If the
department determines thatthe

operational projects. If the first 4
months were expensive they
usually cancel other operation

projects.
o N/A e By the overall Public Works e Winter Maintenancereserve. If e Winter control overages are e Lanark is the only municipality
Department surplus, if any. no funds in reserve, tax funded with yearly budget. to no provide an answer to
e If none, by the overall stabilization. fund winter control overages.

How do you fund winter control

corporation surplus, if any.
overages? P plus, v

e If none, by the working reserve
fund.

Technology
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County of Lanark

Counties of Prescott- Township of Rideau

Bruce County

How Does the

What existing technology or
software is currently being used
by your departments? Is the
technology or software
currently meeting your needs?

® Work Tech

® Acetech

® Mesh

® Meeting their needs for the
majority but aging with lack of
support.

Lakes
o City Widefor their Asset
Management Plans.
® Mesh used fortracking
weather winter conditions.
® Road Telematics for fleet GPS

Russel
e Geotab for GPSin trucks, dickey °
john control point in allcombo

Geotab and Microsoft Excel

units, road watch infrared
thermometer on all patroland
foreman pick-ups, Weather
Network and Environment
Canada, sometimes RWIS
stations from MTO.

County Compare?

e Lanark noted they have aging
software and may need to
upgrade due to lack of
support.

Fleet Management

Please provide your Fleet
Management Policy, if you have
one.

e N/A

e They don’t have a specific fleet ® Yes
management policy however
they followtheir asset
management plan.
e The plowtrucks arereplaced
every 7 years and the equipment
(plow, box, harness) is
transferred from thereplaced

e N/A

truck to newtruck (caband
chassis) fora life cycle of 21
years.Sometimes the 21 years is
not achievable depending of the
truck therefore they purchase a
new combo unit.

e Foreman and patrol pick-up
trucks are replaced every 4 years

® Servicetrucks arereplaced every
8 years

e Bruce County theonly
respondent to have a formal
Fleet Management Policy in
place.
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County of Lanark
Public Works Departmental Review — January 2023

County of Lanark

Counties of Prescott-

Bruce County

Township of Rideau

How Does the

Are fire, emergency services,
and/or transit fleet managed
separately from other corporate
fleets?

Is the fleet equipped with
analytics/data units? If yes,

a) What isrecorded (e.g. fuel
consumption, kilometers, idling,
GPS location, driving behaviours
such as hard breaking or fast
acceleration, etc.)?

b) Are telematicsincluded (e.g.
real time dataon driving
behaviours?)

c) Does thisinclude fire,
emergency services, and/or
transit?

d) How do you refuel your
vehicles? Pumps adepots?
Corporate cards?

e) Do you have any
hybrid/electric vehicles, ie.
Green fleet, alternate fuels, etc?

® Yes

e a) fuel consumption,
kilometers, idling, GPS
location
b) No
c) No

d) County depots

e) No

Russel
® Yes

® a) Kilometers, idling, GPS
Location, plow up/plow down,
salting on/salting off, pre-
wetting liquid on/ pre-wetting
liquid off, beacon light
on/beacon light off.

b)Yes

c) No

d) Both.Pumps at depot for
diesel vehicles and equipment.

Cards for allunleaded fuel
vehicles

e) Not public works but yes (only

one) for paramedics

® Yes

® a) Yes toall

b)Yes

c) No

d) Own pumps —PFO’s

e) no

Lakes
® Yes

a) Trackmatics route info,
refuelling vehicles pumps at
depots

b) Yes, telematics mainly used
for location, however can
record road temperatures for
patrolvehicles, grader, and
plowing and sanding actions

c) No

d) Township depots

e) No

Dillon Consulting Limited - Page 9

County Compare?

° All municipalities have fire,
emergency services,and/or
transit fleet managed
separately from other
corporate fleets

. All municipalities use
analytic/data units

. Lanark does not have
telematics included.

. All municipalities do not
include telematics for fire,
emergency services and/or
transit.

. Only one EV for Prescott-
Russell.



County of Lanark
Public Works Departmental Review — January 2023

Counties of Prescott- Township of Rideau How Does the
County of Lanark Bruce County
Russel Lakes County Compare?
® Majority maintenance e Both, all minor maintenanceis e Internally for heavy equipment e External contractor . Lanark and Prescott-Russell

completed internally with the donein house including oil most of the time. are similar in maintenance

exception of warranty or changes for heavy trucks and o Externally for light duty most of procedures.
Do .you underfake fleet i maintenance on larger equipment. All major thetime. Someinternalif staff
maintenance internally or with . . ) . .

vehicles/equipment. maintenanceis done externally. capacity allows.

an external contractor? .
All pick-up trucks are brought to

an external contractor.

® Work Tech and paper form e Paper form which is then e  Citywide and Sharepoint e To maintain fleet records staff =~ e  The County and Prescott-
scanned and kept digitally keeps records of maintenance Russell use pen and paper
on CVOR vehicles. Invoices are
coded with vehicle/equipment
What type of system do you use identification numbers. Each
for maintaining fleet records? piece of equipment has a
maintenance book stored in it.

Do you lease or rent any of the e No o Weonlyrentaroller compactor e No e No e  Only Prescott-Russell rents
vehicles withinyour fleet? If so, for summer construction work, equipment.
what is the deciding factor on usageis only for 6 months.

lease/rent vs. own?

Dillon Consulting Limited - Page 10



County of Lanark
Public Works Departmental Review — January 2023

Counties of Prescott- Township of Rideau How Does the
County of Lanark Bruce County
Russel Lakes County Compare?

e Yearly budget e Yes, we havea reservefund.The e Capital budget via levy. They e Do not havereserve, all . Lanark and Rideau Lakes do
funding modelis based on the have a reserve to fund overages vehicles/equipment are not have areserve fund for
replacement costs and lifecycle as our replacement plan has big budgeted yearly. their fleets.

, replacement of our entire fleet. purchaseyears and some small.
How do you fund replacement We adjust the funding model Small purchase years they put
Do you have areserve fund? based funds int Bi h
What is your funding model? every year based on unds into reserve. Big purchase
replacement costs and life cycle. years they pull from reserve.

Budget increases by inflation
year to year.

Dillon Consulting Limited - Page 11
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MEMORANDUM
To: Bill Harvey, Dillon Consulting
From: Simon Foo, Ph.D., P.Eng.
Date: 2022-11-30
Re: Lanark County Winter Maintenance Simulation
Introduction

Lanark County currently operates its winter maintenance from five (5) depots:

e Union Hall

e Public Works Depot

e Almonte Depot

e McDonald’s Corners Pit
e Montague Depot

Lanark has fifteen (15) winter maintenance routes. A winter maintenance vehicle would start from its
assigned home depot, and will return to its assigned home depot after each completion of the route
to refill its sand.

Lanark is looking at the potential of making changes to depot locations, removing depots, or altering
routes. The purpose of this simulation is to look at the operational impact of these changes. The
scenarios tested are as follows:

e Scenario 1: Status Quo

e Scenario 2: Remove Almonte Depot and run the trucks out of Mississippi Mills Township Yard
(175 Five Arches Drive, Pakenham)

e Scenario 3: Remove Almonte Depot and run the trucks out of Union Hall

e Scenario 4: Combine Route 11 and Route 16 and run the combined route out of Almonte
Depot — status quo depot configuration

e Scenario 5: Combine Route 11 and Route 16 and run the combined route out of Mississippi
Mills Township Yard — scenario 2 depot configuration

e Scenario 6: Combine Route 11 and Route 16 and run the combined route out of Union Hall -
scenario 3 depot configuration

Methodology

In order to simulate the truck movements, the winter maintenance routes are imported into
Transnomis Solutions’ ITS Central system. The routes reference Lanark County’s route maps and
descriptions for each of the fifteen routes.
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A map of all the imported routes (blue line segments), alongside the five existing depots (green
building icons) may be seen below:

\L_UJ

Kinburn

Burnstown %
QR

417
am @

KANATA

Springtown

et White Lake 3

Barryvale

STITTSVILLE
Barrett Chute

Healey's Heath

Flower Station

~m

Munster

Clyde Forks

pah Drummond
Centre

509
Snow Road
Statid
Mississippi @
Station

Andrew

ickvi

Clarendon
Station

Merrickvil

Oso

Jasper

D Sharbot Lake

ain Tol
e Crow Lake olede

Frankville

Portland

A simulation program is developed to mimic the operation of the trucks along their assigned routes.

Each simulation scenario consists of a route and an assigned home depot. The home depot
assignments are given by Lanark County’s route description documents.
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A route consists of the individual road segments outlined in the corresponding Lanark County route
map, description, and shapefile.

At the start of the simulation, a (simulated) truck begins its journey at its assigned depot. An optimal
path is determined for the route in which each segment must be completed in both directions, and
material is applied only on the second pass of the segment.

The truck drives to the start of the first segment in its assigned route. That distance is counted toward
a “non-productive distance” and that travel time is counted toward a “non-productive time”. The
truck will then complete the segment. That distance is counted toward a “productive distance” and
that travel time is counted toward a “productive time”. The truck then travels to the next segment in
the route. The time/distance of travel required to get to the next segment is counted as non-
productive time/distance respectively. The simulated truck completes all of the assigned route’s road
segments.

The truck will complete its given route, and then return to its assigned depot. Each time the truck
returns home, a counter increments the number of trips completed. The truck will remain there for a
defined amount of time to refill materials, before departing again. The time spent refilling is counted
toward “non-productive time”. The truck will then depart towards start of its route once again.

An individual truck’s simulation is complete when the truck has finished its route is not able to reach
the first segment of the route before the end of the storm duration.

Simplifying Assumptions

In order to create a tractable simulation, a number of assumptions/simplifications are made:

e Traffic congestion, signal timing, etc. are not considered

e One crew per route operating concurrently

e Same travel speed for all roads (speed dependent on vehicle and current action: productive or
non-productive travel)

e The only consumable resource considered in the analysis is sand

e Costs of running depots are not considered

In the Status Quo scenario, each route is assigned to a depot as a starting point, as indicated by
Lanark County’s route descriptions:

Route 1: McDonald’s Corners Pit
Route 2: Montague Depot
Route 3: Public Works Depot
Route 4: McDonald’s Corners Pit

Transnomis Solutions Inc. | info@transnomis.com | www.transnomis.com 3
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Route 5: Union Hall

Route 6: Public Works Depot
Route 7: McDonald’s Corners Pit
Route 8: Public Works Depot
Route 10: Union Hall

Route 11: Almonte Depot
Route 12: Almonte Depot
Route 13: Union Hall

Route 14: Union Hall

Route 15: Public Works Depot
Route 16: Almonte Depot

Simulation Parameters

The parameters used for the simulation are as follows:

Parameter Value

Storm duration 12 hours

Time to refill 10 minutes

Sand capacity 70km (enough to complete one pass of all routes)

Vehicle speed when plowing/applying material 25 km/hr
(productive)

Vehicle speed when traveling (non-productive) 40 km/hr

Overall Results

The key performance metrics calculated for each simulation are:

e Productive distance/time

e Non-productive distance/time
e Total time

e Number of trips completed

By comparing with the Status Quo scenario, we can measure impacts to the performance metrics
above in each alternative scenario.

The table below demonstrates all simulation results. All distances are in meters. Times are formatted
as “days hours:minutes:seconds”.
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Route #Trips ProdDist Non-Prod Dist Total Dist % Prod Dist Prod Time Non-Prod Time Total Time % Prod Time Single Trip Time
----- -Scenario 1: Status Quo--—----
Route 1 4 283814 19 2833833 99.99%  11:21:09 11:51:11 95.78% 02:27:48
Route 2 4 320351 5 320356  100.00% 12:48:51 13:18:51 96.24% 02:49:43
Route 3 4 310,071 27,563 337,634 91.84% 12:24:10 13:35:31 91.25% 02:53:53
Route 4 4 346,707 19 346,726 99.99%  13:52:06 14:22:08 96.52% 03:05:32
Route 5 4 281,305 35961 317,266 88.67% 11:15:08 12:39:04 88.94% 02:39:46
Route 6 4 317,209 22,003 339211 93.51% 12:41:18 13:44:18 92.36% 02:56:05
Route 7 4 339,898 57,169 397,067 85.60% 13:35:45 15:31:31 87.57% 03:22:53
Route 8 4 308,304 23,067 331,371 93.04% 12:19:56 13:24:32 91.97% 02:51:08
Route 10 3 283307 108,672 391,979 72.28% 11:19:56 14:22:57 78.79% 04:27:39
Route 11 4 267,015 63,179 330,194 80.87% 10:40:50 12:45:36 83.70% 02:41:24
Route 12 4 364,025 3,035 367,060 99.17%  14:33:40 15:08:13 96.20% 03:17:03
Route 13 4 332,456 199 332,655 99.94% 13:17:54 13:48:12 96.34% 02:57:03
Route 14 4 370,557 272 370,828 99.93%  14:49:20 15:19:45 96.69% 03:19:56
Route 15 5 336,042 28,835 364,877 92.10% 13:26:30 14:49:45 90.64% 02:17:57
Route 16 6 328,169 42 328210 99.99%  13:07:36 13:57:40 94.02% 01:29:37
TOTAL 62 4,789,230 370,040 5,159,267 92.83% 7 23:34:09 816:39:14 91.81% 119:37:26
AVERAGE 413 319,282 24,669 343,951 93.13% 12:46:17 13:54:37 91.80% 02:54:30
----- Scenario 2;: Remove Almonte Depot and run the trucks out of Mississippi Mills Township Yard-------
Route 1 4 283814 19 2833833 99.99%  11:21:09 11:51:11 95.78% 02:27:48
Route 2 4 320351 5 320356  100.00% 12:48:51 13:18:51 96.24% 02:49:43
Route 3 4 310,071 27,563 337,634 91.84% 12:24:10 13:35:31 91.25% 02:53:53
Route 4 4 346,707 19 346,726 99.99%  13:52:06 14:22:08 96.52% 03:05:32
Route 5 4 281,305 35961 317,266 88.67% 11:15:08 12:39:04 88.94% 02:39:46
Route 6 4 317,209 22,003 339211 93.51% 12:41:18 13:44:18 92.36% 02:56:05
Route 7 4 339,898 57,169 397,067 85.60% 13:35:45 15:31:31 87.57% 03:22:53
Route 8 4 308,304 23,067 331,371 93.04% 12:19:56 13:24:32 91.97% 02:51:08
Route 10 3 283307 108,672 391,979 72.28% 11:19:56 14:22:57 78.79% 04:27:39
Route 11 4 267,015 33,315 300330 88.91%  10:40:50 12:00:49 88.90% 02:30:12
Route 12 4 364,025 10574 374,599 97.18%  14:33:40 15:19:31 95.01% 03:19:53
Route 13 4 332,456 199 332,655 99.94% 13:17:54 13:48:12 96.34% 02:57:03
Route 14 4 370,557 272 370828 99.93%  14:49:20 15:19:45 96.69% 03:19:56
Route 15 5 336,042 28,835 364,877 92.10% 13:26:30 14:49:45 90.64% 02:17:57
Route 16 5 273474 17,713 291,187 93.92%  10:56:20 1:06:3¢  12:02:54 90.79%
TOTAL 61 4,734,535 365,386 5,099,919 " o2.84% 721 16:48:04 814:10:59 91.85%
AVERAGE 4.07 315,636 24,359 339,995 93.13% 12:37:32 01:07:12  13:44:44 91.85% 02:54:56
----- -Scenario 3: Remove Almonte Depot and run the trucks out of Union Hall-------
Route 1 4 283814 19 2833833 99.99%  11:21:09 11:51:11 95.78% 02:27:48
Route 2 4 320351 5 320356  100.00% 12:48:51 13:18:51 96.24% 02:49:43
Route 3 4 310,071 27,563 337,634 91.84% T 13:35:31 91.25% 02:53:53
Route 4 4 346,707 19 346,726 99.99% 14:22:08 96.52% 03:05:32
Route 5 4 281,305 35961 317,266 88.67% 11:15:08 12:39:04 88.94% 02:39:46
Route 6 4 317,200 22,003 339211 93.51% 12:41:18 13:44:18 92.36% 02:56:05
Route 7 4 339,898 57,169 397,067 85.60% 13:35:45 15:31:31 87.57% 03:22:53
Route 8 4 308,304 23,067 331,371 93.04% 12:19:56 13:24:32 91.97% 02:51:08
Route 10 3 283307 108,672 391,979 72.28% 11:19:56 14:22:57 78.79% 04:27:39
Route 11 4 267,015 105,723 372,738 71.64%  10:40:50 13:49:25 77.26% 02:57:21
Route 12 3 273,019 85,181 358,200 76.22%  10:55:15 13:23:01 81.60% 04:07:40
Route 13 4 332,456 199 332,655 99.94%  13:17:54 13:48:12 96.34% 02:57:03
Route 14 4 370,557 272 370828 99.93%  14:49:20 15:19:45 96.69% 03:19:56
Route 15 5 336,042 28,835 364,877 92.10% 13:26:30 14:49:45 90.64% 02:17:57
Route 16 4 218,779 110512 329291 66.44%  8:45:04 12:00:50 72.84% 02:30:13
TOTAL 59 4,588,834 605,200 5,194,032 " 88.35% 71! 89.10% 121 6
AVERAGE 3.93 305,922 40,347 346,269 88.75% 12 88.99% 03:02:58
----- Scenario 4: Combine Route 11 and Route 16 and run it out of Almonte Depot — status quo depots-
Route 1 4 283814 19 2833833 99.99%  11:21:09 0:30:02  11:51:11 95.78% 02:27:48
Route 2 4 320351 5 320356  100.00% 12:48:51 13:18:51 96.24% 02:49:43
Route 3 4 310,071 27,563 337,634 91.84% 12:24:10 13:35:31 91.25% 02:53:53
Route 4 4 346,707 19 346,726 99.99%  13:52:06 14:22:08 96.52% 03:05:32
Route 5 4 281,305 35961 317,266 88.67% 11:15:08 12:39:04 88.94% 02:39:46
Route & 4 317,209 22,003 339,211 93.51% 12:41:18 13:44:18 92.36% 02:56:05
Route 7 4 339,898 57,169 397,067 85.60% 13:35:45 15:31:31 87.57% 03:22:53
Route 8 4 308304 23,067 331,371 93.04% 12:19:56 13:24:32 91.97% 02:51:08
Route 10 3 283307 108,672 391,979 72.28% 11:19:56 14:22:57 78.79% 04:27:39
Route 12 4 364,025 3,035 367,060 99.17% : 15:08:13 96.20% 03:17:03
Route 13 4 332,456 199 332,655 99.94% 13:48:12 96.34% 02:57:03
Route 14 4 370,557 272 370828 99.93% 15:19:45 96.69% 03:19:56
Route 15 5 336,042 28,835 364,877 92.10% 14:49:45 90.64% 02:17:57
Route 11/16 3 364593 10,671 375263 97.16%  14:35: :36: 15:11:02 96.05% 04:43:41
TOTAL 55 4,558,639 317,490 4,876,126~ 93.49% 714:20:44 :46:13 805:07:007  92.51% 120:10:06
AVERAGE 3.93 325,617 22,678 348,295 93.80% 1. 29 14:04:47 92.52% 03:09:18
----- Scenario 5: Combine Route 11 and Route 16 and run it out of Mississippi Mills Township Yard — scenario 2 depots-
Route 1 4 283814 19 283833 99.99% g 0:30:02  11:51:11 95.78% 02:27:48
Route 2 4 320,351 5 320,356 100.00% 0:30:00 13:18:51 96.24% 02:49:43
Route 3 4 310,071 27563 337,634 91.84% 13:35:31 91.25% 02:53:53
Route 4 4 346,707 19 346,726 99.99% 14:22:08 96.52% 03:05:32
Route 5 4 281,305 35961 317,266 88.67% 12:39:04 88.94% 02:39:46
Route 6 4 317,209 22,003 339211 93.51% 13:44:18 92.36% 02:56:05
Route 7 4 339,898 57,169 397,067 85.60% 15:31:31 87.57% 03:22:53
Route 8 4 308304 23067 331,371 93.04% 13:24:32 91.97% 02:51:08
Route 10 3 283,307 108,672 391,979 72.28% 119:56 14:22:57 78.79% 04:27:39
Route 12 4 364,025 10,574 374,599 97.18%  14:33:40 15:19:31 95.01% 03:19:53
Route 13 4 332,456 199 332,655 99.94% 13:17:54 13:48:12 96.34% 02:57:03
Route 14 4 370,557 272 370,828 99.93%  14:49:20 15:19:45 96.69% 03:19:56
Route 15 5 336042 28,835 364,877 92.10% 13:26:30 14:49:45 90.64% 02:17:57
Route 11/16 3 364,593 16,409 381,001 95.69%  14:35:01 : 15:19:38 95.15% 04:46:33
TOTAL 55 4,558,639 330,767 4,889,403 i 09 805:26:54” 92.35% 120:15:47
AVERAGE 3.93 325617 23,626 349,243 14:06:12 92.38% 03:09:42
Scenario 6: Combine Route 11 and Route 16 and run it out of Union Hall - scenario 3 depots-
Route 1 4 283814 19 2833833 99.99%  11:21:09 11:51:11 95.78% 02:27:48
Route 2 4 320351 5 320356  100.00% 12:48:51 13:18:51 96.24% 02:49:43
Route 3 4 310,071 27,563 337,634 91.84% 12:24:10 13:35:31 91.25% 02:53:53
Route 4 4 346,707 19 346,726 99.99%  13:52:06 14:22:08 96.52% 03:05:32
Route 5 4 281,305 35961 317,266 88.67% 11:15:08 12:39:04 88.94% 02:39:46
Route 6 4 317,209 22,003 339211 93.51% 12:41:18 13:44:18 92.36% 02:56:05
Route 7 4 339,898 57,169 397,067 85.60% 13:35:45 15:31:31 87.57% 03:22:53
Route 8 4 308,304 23,067 331,371 93.04% 12:19:56 13:24:32 91.97% 02:51:08
Route 10 3 283307 108,672 391,979 72.28% 11:19:56 14:22:57 78.79% 04:27:39
Route 12 3 273,019 85181 358,200 76.22%  10:55:15 13:23:01 81.60% 04:07:40
Route 13 4 332,456 199 332,655 99.94%  13:17:54 13:48:12 96.34% 02:57:03
Route 14 4 370,557 272 370828 99.93%  14:49:20 15:19:45 96.69% 03:19:56
B . + Route 15 5 336042 28,835 364,877 92.10% 13:26:30 14:49:45 90.64% 02:17:57
Transnomis Solutions Inc. I IMgoute 11/16 3 364593 68,104 432,607 84.26% 14:35:01 102 16:37:11 87.75% 05:12:24 5
2021-01-04 Scugog Winter Maintenance Sin TOTAL 54 4,467,633 457,069 4,924,700 7 90.72% 7 10:42:19 18:05:35 804:47:577  90.81% 121:29:26

AVERAGE 3.86 319,117 32,648 351,764 91.24% 12 i32  14:03:26 90.89%

5:53 01:1.
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Since the scenarios involve a reduction/movement of facility or a reduction of routes and trucks
utilized, the results are expected to demonstrate:

e Anincrease of non-productive time/distance for some routes
e An change of efficiency (% productive distance/time)

e Anincrease in total time taken to complete a trip of some routes

The charts below summarize the key findings from the table above.
Impact to Total Single Trip Time Taken

ATotal Single Trip Time vs Status Quo

6.00%

5.00%

4.00%

3.00%

2.00%

1.00% I I
0.00% -

Scenariol Scenario2 Scenario3 Scenario4 Scenario5 Scenario 6

The total time taken to complete each route represents the service level citizens can expect. A lower
total time means citizens can expect plowed and sanded routes in their communities sooner after the
beginning of a storm event. That is, total time is inversely related to service level, and as such a lesser
increase in total time is more desirable.

Note that the numbers above are comparing the aggregate time taken to complete all 15 (or 14 in the
case of the combined routes in Scenarios 4-6) routes independently. Each scenario is compared to the
simulated Status Quo, which had a total time taken of 1 19:37:26.
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Percent Productive Distance

% Productive Distance
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Percent productive distance is a good surrogate for fuel use efficiency.
Percent Productive Time

% Productive Time
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Percent productive time represents efficiency from a staff time perspective.

The clear pattern from the three (3) charts above indicates that combining Route 11 and Route 16
creates a more efficient total output regardless of the depot configuration. This comes at the cost of a
slightly decreased service level.
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Route Level Results

In this section, we evaluate the impact on the service levels and efficiency for each individual route
under each scenario.

All percentage values in the tables below are in comparison to the values from the Status Quo
scenario. A positive value indicates an increase from the Status Quo (i.e., in non-productive distance;
non-productive time; and total time).

Scenario 2 Compared to Status Quo
Remove Almonte Depot and run the trucks out of Mississippi Mills Township Yard

Route #Trips Prod Dist Non-Prod Dist Prod Time Non-Prod time Single Trip Time

Route 1 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Route 2 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Route 3 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Route 4 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Route 5 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Route 6 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Route 7 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Route 8 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Route 10  0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Route 11  0.00% 0.00% -47.27% 0.00% -35.91% -6.94%
Route 12  0.00% 0.00% 248.40% 0.00% 32.75% 1.43%
Route 13  0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Route 14  0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Route 15  0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Route 16 -16.67% -16.67% 42073.81% -16.67% 32.96% 16.70%
TOTAL -1.61%  -1.14% -1.26% -1.14% -1.66% 0.25%

Under this scenario, only routes based out of Almonte Depot are affected. Route 11 becomes far
more efficient with a closer home depot. Route 12 and 16 see an increase in non-productive
time/distance as a result of the depot being further from any of their segments. Only route 16 will see
a drop in service levels.

Note that the deceivingly large percentage growth in non-productive distance is due to the routes
being extremely efficient in scenario 1. For example, Route 16 is 99.99% efficient with regards to
distance in scenario 1. Even a reasonably small increase in non-productive distance will translate to a
massive percentage increase. This insight is relevant in all scenario comparisons below as well.
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Scenario 3 Compared to Status Quo
Remove Almonte Depot and run the trucks out of Union Hall

Route #Trips Prod Dist Non-Prod Dist Prod Time Non-Prod time Single Trip Time

Route 1 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Route 2 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Route 3 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Route 4 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Route 5 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Route 6 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Route 7 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Route 8 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Route 10  0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Route 11  0.00% 0.00% 67.34% 0.00% 51.15% 9.88%
Route 12 -25.00% -25.00% 2706.62%  -25.00% 327.69% 25.69%
Route 13  0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Route 14  0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Route 15  0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Route 16 -33.33% -33.33% 263023.81% -33.33% 291.01% 67.62%
TOTAL -4.84% -4.18% 63.55% -4.18% 31.48% 4.86%

Under this scenario, both Route 12 and Route 16 see a decrease in service level. All three routes
originally based out of Almonte Depot see considerable negative effects to their efficiencies.
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Scenario 4 Compared to Status Quo
Combine Route 11 and Route 16 and run the combined route out of Almonte Depot — status quo depot
configuration

Route #Trips Prod Dist Non-Prod Dist Prod Time Non-Prod time Single Trip Time

Routel  0.00%  0.00% 0.00% 0.00% 0.00% 0.00%
Route2  0.00%  0.00% 0.00% 0.00% 0.00% 0.00%
Route3  0.00%  0.00% 0.00% 0.00% 0.00% 0.00%
Route4  0.00%  0.00% 0.00% 0.00% 0.00% 0.00%
Route5  0.00%  0.00% 0.00% 0.00% 0.00% 0.00%
Route6  0.00%  0.00% 0.00% 0.00% 0.00% 0.00%
Route7  0.00%  0.00% 0.00% 0.00% 0.00% 0.00%
Route8  0.00%  0.00% 0.00% 0.00% 0.00% 0.00%
Route 10  0.00%  0.00% 0.00% 0.00% 0.00% 0.00%
Route 11 N/A N/A N/A N/A N/A N/A

Route 12 0.00%  0.00% 0.00% 0.00% 0.00% 0.00%
Route 13  0.00%  0.00% 0.00% 0.00% 0.00% 0.00%
Route 14  0.00%  0.00% 0.00% 0.00% 0.00% 0.00%
Route 15 0.00%  0.00% 0.00% 0.00% 0.00% 0.00%
Route 16 N/A N/A N/A N/A N/A N/A

TOTAL  -11.29% -4.81% -14.20%  -4.81% -13.54% 1.25%

Combining Route 11 and 16 result in a negative impact on total service level, as seen by the decreased
number of trips completed, and an increase in the average single trip time. There is an increase in
time/distance efficiencies to compensate.
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Scenario 5 Compared to Status Quo
Combine Route 11 and Route 16 and run the combined route out of Mississippi Mills Township Yard —
scenario 2 depot configuration

Route #Trips Prod Dist Non-Prod Dist Prod Time Non-Prod time Single Trip Time

Routel  0.00%  0.00% 0.00% 0.00% 0.00% 0.00%
Route2  0.00%  0.00% 0.00% 0.00% 0.00% 0.00%
Route3  0.00%  0.00% 0.00% 0.00% 0.00% 0.00%
Route4  0.00%  0.00% 0.00% 0.00% 0.00% 0.00%
Route5  0.00%  0.00% 0.00% 0.00% 0.00% 0.00%
Route6  0.00%  0.00% 0.00% 0.00% 0.00% 0.00%
Route7  0.00%  0.00% 0.00% 0.00% 0.00% 0.00%
Route8  0.00%  0.00% 0.00% 0.00% 0.00% 0.00%
Route 10  0.00%  0.00% 0.00% 0.00% 0.00% 0.00%
Route 11 N/A N/A N/A N/A N/A N/A

Route 12 0.00%  0.00% 248.40% 0.00% 32.75% 1.43%
Route 13  0.00%  0.00% 0.00% 0.00% 0.00% 0.00%
Route 14  0.00%  0.00% 0.00% 0.00% 0.00% 0.00%
Route 15 0.00%  0.00% 0.00% 0.00% 0.00% 0.00%
Route 16 N/A N/A N/A N/A N/A N/A

TOTAL  -11.29% -4.81% -10.61%  -4.81% -11.60% 1.47%

Once again, we see that combining Route 11 and Route 16 results in greater efficiencies at the cost of
a reduced service level.

The reduction in non-productive distance is less than the reduction in the number of trips taken,
which means that per trip non-productive distance has increased in total. This scenario performs
worse overall than Scenario 4. However, the benefits of the route reduction help to minimize the
negative efficiency impacts associated with scenario 2’s depot configuration, at the cost of a further
worsened service level.
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Scenario 6 Compared to Status Quo

Combine Route 11 and Route 16 and run the combined route out of Union Hall — scenario 3 depot

configuration

Route
Route 1
Route 2
Route 3
Route 4
Route 5
Route 6
Route 7
Route 8
Route 10
Route 11
Route 12
Route 13
Route 14
Route 15
Route 16
TOTAL

Once again, we see that combining Route 11 and Route 16 results in greater efficiencies at the cost of

# Trips
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

N/A

-25.00%
0.00%
0.00%
0.00%

N/A

-12.90%

a reduced service level.

Prod Dist Non-Prod Dist Prod Time Non-Prod time Single Trip Time

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
N/A
-25.00%
0.00%
0.00%
0.00%
N/A
-6.72%

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
N/A
2706.62%
0.00%
0.00%
0.00%
N/A
23.52%

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
N/A
-25.00%
0.00%
0.00%
0.00%
N/A
-6.72%

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
N/A
327.69%
0.00%
0.00%
0.00%
N/A
5.91%

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
N/A
25.69%
0.00%
0.00%
0.00%
N/A
4.28%

Compared to the status quo, this scenario sees significant negative impacts to both time/distance
efficiencies and service level.

Compared to scenario 3, the route reduction considerably decreases the negative impacts to total
time/distance efficiencies. As usual, it does so at the cost of a worse service level.
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The simulation offers some significant insight on how the five (5) considered changes to the status
quo can affect the service levels and efficiency of the winter maintenance operation. The charts and
route level comparisons seen above unanimously confirm the following conclusions.

When looking at service level and efficiencies in isolation there are very few benefits or drawbacks to
operating out of Mississippi Mills Township Yard instead of Almonte Depot. The two depots perform
nearly equivalently in aggregate. Almonte offers a slightly greater service level and Mississippi Mills
Township Yard offers slightly better efficiencies, though both effects are extremely small.

When looking at service level and efficiencies in isolation there are no benefits to operating out of
Union Hall instead of Almonte Depot. There are considerable negative impacts to both service levels
and time/distance efficiencies associated with this change.

If improving efficiencies is of high value, then combining Route 11 and Route 16 into a single route
yields favorable increases in efficiency. This comes at the cost of a reduced service level. These effects
apply when combining the route reduction with other depot configurations as well.
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Appendix D

Trail Condition Assessment - Summary
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