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Outline 
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• Project Background 
• Project Overview 
• Project Methodology 
• Expected Benefits 
• Concluding Remarks 
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City of Vaughan  

• 17th largest municipality in 
Canada 

• Population ≈ 320,000 
• Significant growth in last 25 

years 

Vaughan 

CITY HALL 

https://www.facebook.com/deightonassoc?fref=ts
https://www.linkedin.com/company/deighton-associates-limited?trk=company_logo
https://twitter.com/deighton
http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://commons.wikimedia.org/wiki/File:Flag_Map_of_Ontario.png&ei=WRo1VfzzM4WxsAW6qoHwCg&bvm=bv.91071109,d.cWc&psig=AFQjCNFdSxbg8B7hsXhz1B9RdKb65DK1SA&ust=1429629845858973
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City of Vaughan  

• Corporate Asset Management Strategy & Policy 
approved in 2013 

Requirements Anticipated Cost Recognized Budget 

1. CWMS $1.65M 

$780K – 2014 
$750 – 2015 

2. AMS $0.35M 

3. Data Collection $0.5M 

4. AM Governance $ 0.6M (5 FTEs) 

Total $3.1M $1.53M 

https://www.facebook.com/deightonassoc?fref=ts
https://www.linkedin.com/company/deighton-associates-limited?trk=company_logo
https://twitter.com/deighton
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Deliverables for CAMS Phase 1 shown in Red Text
CONDUCT GAP ANALYSIS
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Phase 3 - Implement Best-in-Class Practices Phase 4 - Monitoring and Continuous Improvement

Ongoing Knowledge Management Update and Improvements

Ongoing Failure Investigation and Continuous Improvement Initiatives

Ongoing Update and Improvement of Business Processes & Workflows

PM1- Update AM Performance 
Mgmt Framework

P1 - Update AM Policy &  
Framework 

P4 - Develop & Implement a Corp Risk Mgmt 
Framework

PM4 - Implement an AM Quality Management & 
Audit  System

CAMS (Phase):  Current Situation 
Analysis 

Gap Assessments, Team 
Charters, AM Framework & Policy

Asset Management  Policy & Framework Provides Ongoing Direction and Support for Asset Management Development

Ongoing Risk  based AM - Analysis and Risk Mitigation

Populate LOS Framework  (target LOS) by Major Asset Class and Report on Metrics on an Ongoing Basis

Ongoing Continuous Improvements for Performance Monitoring & (including   Condition  Monitoring)  Reporting Processes:  Additional Assets

Ongoing Quality Audit of AM Practices and Deliverables

Ongoing  AM Governance and Support for AM Development

P3 - Redesign Planning Workflows  (AM 
Business Processes) & Implement Pilots

CS3 - Develop  and Pilot a 
Standard Project Management 

Process
Ongoing Project Delivery  by Project Management Network Using PMIS

CS1 - Redesign and Pilot 
Asset Creation / Renewal 
Processes & Workflows 

Ongoing Update and Improvement of Business Processes & Workflows

SS8 - Implement  an AM Skills Development Program for AM Ongoing Training Program Development, Update and AM Related Training Delivery

SS6 - Implement City-Wide Data 
Governance

Ongoing Data Management and AM Related Database Updates

SS2 - Select Tech 
Program Mgr Program Management - Technology Solutions Selection & Implementation

SS3 - Select Work Management & 
Decision Support Solution (Vendor) Implement and Rollout Work Management and Decision Support Solution

SS5 - Select  Other Core Systems (Vendor and 
Partner) Pilot and Rollout Other Systems  (e.g. PMIS, Performance Management, Pavement Management) to all Business Units

SS7 - Develop & Implement
Asset Register

Ongoing update of asset knowledge (add new, refine existing, remove obsolete) supported by the 
Document Management System

CAMS (Phase 1): AM LOS 
&  Performance Mgmt 

Popuate LOS & Perf Mgt 
Framework

CAMS (Phase 1) : AM 
Governance

AM Goverance Model

Corporate Initiative - Emergency &  Corporate Risk 
Management

P2 - Update SOIR ( AMPs Version 2) Ongoing   SOIR (or AMP)  UpdatesCAMS (Phase 1): Infrastructure Planning
State of the Infrastructure Report (SOIR)

Ongoing Continuous Improvements  of Planning Processes:   Roll out  and implementation for additional assets  of LOS, Risk, Mtce Mgmt, Renewal Planning, and  Capital Programming Business  Processes

PM2 - Redesign  Monitoring & 
Reporting Workflows

CAMS (Phase 1) AM 
System Review 

AM System Strategy, 
CMMS & DSS 

Functional/Technical  
Requirements

CAMS (Phase 1) Asset 
Hierarchy & Data Gaps

Data Governance 
Strategy & Populated 

Asset Hierarchy

SS1 - Establish AM Governance Model,  
Systems Coordination & Other Committees 

(Selection, Implementation)

SS9 - Develop & Implement a City-wide Knowledge Mgmt Processes & 
System

CS2- Review & Redesign Asset Mtce & Ops 
Processes & Workflows

City of Vaughan Design and Project Management 
Manual Development

PM3 - Develop and Implement Failure Investigation  
Business Process

SS4 - Select Decision Support 
Solution (Vendor) Implement and Rollout Work Management and Decision Support Solution

Corporate Performance Management and KPIs 
Initiative

Planning 

Core Service Delivery 

Performance 
Management 

Support Services 

https://www.facebook.com/deightonassoc?fref=ts
https://www.linkedin.com/company/deighton-associates-limited?trk=company_logo
https://twitter.com/deighton
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Project Background 

• 2005 – City implemented dTIMS for their PMS 
• This was used to generate City’s optimized, multi-year 

Pavement Management Program (PMP) 
• 2006 – Bridges were added to analysis 
• 2007 – Subdivision analysis was created 
• 2015 – City wanted to be more pro-active with their 

underground utility program and coordination with 
their PMP 

https://www.facebook.com/deightonassoc?fref=ts
https://www.linkedin.com/company/deighton-associates-limited?trk=company_logo
https://twitter.com/deighton
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Project Scope Overview 

https://www.facebook.com/deightonassoc?fref=ts
https://www.linkedin.com/company/deighton-associates-limited?trk=company_logo
https://twitter.com/deighton


www.deighton.com 8 

Project Overview 

• The problem: 
• Renewal and replacement of different asset classes are often 

managed by diverse operating entities or “silos” within an 
organization 

• The solution 
• Leading organizations track and manage their assets at the 

portfolio level to understand the trade-off of cost and risk 
between different asset classes, and deploy and coordinate 
resources to optimally manage assets across the silos. 

https://www.facebook.com/deightonassoc?fref=ts
https://www.linkedin.com/company/deighton-associates-limited?trk=company_logo
https://twitter.com/deighton
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Project Overview 
• Benefits of Road Corridor Asset Management Integration 

Assets 
Included in 
Project Scope 

https://www.facebook.com/deightonassoc?fref=ts
https://www.linkedin.com/company/deighton-associates-limited?trk=company_logo
https://twitter.com/deighton
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Project Overview 
• Key steps in Project Methodology – The Renewal Decision 

Model (RDM) 
• “Six Questions” of the InfraGuide Best Practice guide on 

Developing a Water Distribution System Renewal Plan 

https://www.facebook.com/deightonassoc?fref=ts
https://www.linkedin.com/company/deighton-associates-limited?trk=company_logo
https://twitter.com/deighton
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Data Sources 

• dTIMS and Inventory Data 
• Shapefiles such as watermains, sanitary sewers, 

stormwater pipes, roads, bridges, culverts, valves, 
chambers, environmentally sensitive areas, 
conservation areas, water courses, and water 
bodies 

• Performance and Criticality Data 
• Condition assessment data for all utilities 

• Relevant Reports (AMPs, PSAB) 
• Costing Data (tender costs, capital projects) 

https://www.facebook.com/deightonassoc?fref=ts
https://www.linkedin.com/company/deighton-associates-limited?trk=company_logo
https://twitter.com/deighton
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Asset Inventory 
• Length of pipe (m) by Installation Year 

One challenge 
is how to deal 
with “wave of 
installation” 
with constant 
funding 

https://www.facebook.com/deightonassoc?fref=ts
https://www.linkedin.com/company/deighton-associates-limited?trk=company_logo
https://twitter.com/deighton
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Asset Inventory 

• Location 
Distribution 
of Mains by 
Year of 
Installation 

https://www.facebook.com/deightonassoc?fref=ts
https://www.linkedin.com/company/deighton-associates-limited?trk=company_logo
https://twitter.com/deighton
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Project Methodology 

• Our approach will be guided by 
industry best practice as outlined 
within the following documents: 

• International Infrastructure Management 
Manual (IIMM). 

• InfraGuide Best Practice guide on 
Developing a Water Distribution System 
Renewal Plan. 

• Various WERF (2013) publications 

https://www.facebook.com/deightonassoc?fref=ts
https://www.linkedin.com/company/deighton-associates-limited?trk=company_logo
https://twitter.com/deighton
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Project Methodology 
• Accumulation of Costs Over an Asset’s Life 

https://www.facebook.com/deightonassoc?fref=ts
https://www.linkedin.com/company/deighton-associates-limited?trk=company_logo
https://twitter.com/deighton
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Project Methodology 

• Renewal Decision Model 
• Data collection and gap analysis 
• Workshop to gather existing AM strategies and 

procedures 
• Document Operation, Maintenance and Renewal 

Strategies and Costs 
• Renewal activities: Pipe bursting, cured in place 

pipe liners 
• Replacement activities (open-cut, trenchless) 
• Disposal activities (mains, valves, hydrants, service 

connections, manholes, etc.) 

https://www.facebook.com/deightonassoc?fref=ts
https://www.linkedin.com/company/deighton-associates-limited?trk=company_logo
https://twitter.com/deighton
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Project Methodology 

• Cost of 
Replace-
ment 
Activities 

https://www.facebook.com/deightonassoc?fref=ts
https://www.linkedin.com/company/deighton-associates-limited?trk=company_logo
https://twitter.com/deighton
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Project Methodology 

dTIMS 
Parameters 
Supplied by 
External 
Excel File-
Easily 
Updated 

https://www.facebook.com/deightonassoc?fref=ts
https://www.linkedin.com/company/deighton-associates-limited?trk=company_logo
https://twitter.com/deighton
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Project Methodology 

• Factors 
Contributing 
to Water 
System 
Deterioration 

https://www.facebook.com/deightonassoc?fref=ts
https://www.linkedin.com/company/deighton-associates-limited?trk=company_logo
https://twitter.com/deighton
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Project Methodology 

• Water, 
Sanitary Sewer 
and Storm 
Sewer 
Expected 
Service Lives 
(ESL) 

https://www.facebook.com/deightonassoc?fref=ts
https://www.linkedin.com/company/deighton-associates-limited?trk=company_logo
https://twitter.com/deighton
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Project Methodology 

• Pipe 
Deterioration 
Curves – 
Weibull 
Curves 

https://www.facebook.com/deightonassoc?fref=ts
https://www.linkedin.com/company/deighton-associates-limited?trk=company_logo
https://twitter.com/deighton
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Project Methodology 

• Pipe 
Condition 
Scores and 
Condition 
States 

https://www.facebook.com/deightonassoc?fref=ts
https://www.linkedin.com/company/deighton-associates-limited?trk=company_logo
https://twitter.com/deighton
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Project Methodology 

• Use of 
dTIMS 
Software as 
an Analysis 
Engine 

https://www.facebook.com/deightonassoc?fref=ts
https://www.linkedin.com/company/deighton-associates-limited?trk=company_logo
https://twitter.com/deighton
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Project Methodology 

Intervention 
Process 
Flow for 
Water.  Also 
have 
Process 
Flows for 
Waste and 
Storm Water 
and CCTV 
Inspection. 

https://www.facebook.com/deightonassoc?fref=ts
https://www.linkedin.com/company/deighton-associates-limited?trk=company_logo
https://twitter.com/deighton


www.deighton.com 25 

Project Methodology 
• Questions asked in the Process Flow: 

• Upsizing needed? 
• Pipe bursting viable? 
• Pipe condition <= 3.7 (85% of ESL)? 
• Pipe condition <= 2.5 (100% of ESL)? 
• Accessibility issue? 
• Is CIPP viable? 
• Pipe in road? 
• Pipe >= 450mm diameter? 
• Adjacent pipes to be replaced < 10 years apart? 
• Gravity Sewer SPG (Structural Performance Grade) >= 4? 
• Risk category A? 

https://www.facebook.com/deightonassoc?fref=ts
https://www.linkedin.com/company/deighton-associates-limited?trk=company_logo
https://twitter.com/deighton
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Project Methodology 

• Development 
of Data 
Needs 
During an 
Asset’s Life 
Cycle 

https://www.facebook.com/deightonassoc?fref=ts
https://www.linkedin.com/company/deighton-associates-limited?trk=company_logo
https://twitter.com/deighton
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Key Goals 

• NWWBI 
Utility 
Management 
Model 
Identifies 
Seven Key 
Utility Goals 

https://www.facebook.com/deightonassoc?fref=ts
https://www.linkedin.com/company/deighton-associates-limited?trk=company_logo
https://twitter.com/deighton
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Sample KPIs for Water 

• Developed 
KPIs for 
each system 
for each key 
goal (sample 
set only) 

https://www.facebook.com/deightonassoc?fref=ts
https://www.linkedin.com/company/deighton-associates-limited?trk=company_logo
https://twitter.com/deighton
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Project Methodology 

• Asset Level Risk Assessment 
• Define Asset Level Data Requirements 
• Asset Data Gap Analysis 
• Workshop: Document Risk Data Based 

on Existing Risk Procedures 
• Identify Dominant and Imminent Failure 

Modes 
• Identify Appropriate Triggers 

https://www.facebook.com/deightonassoc?fref=ts
https://www.linkedin.com/company/deighton-associates-limited?trk=company_logo
https://twitter.com/deighton
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Project Methodology 

• Sample 
Sewer 
Risk 
Framework 
and 
Associated 
Data 
Attributes 

https://www.facebook.com/deightonassoc?fref=ts
https://www.linkedin.com/company/deighton-associates-limited?trk=company_logo
https://twitter.com/deighton
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Project Methodology 
• Life Cycle Model – Coordinate Underground Utility 

Program with Road Program 
• Pipe Model Development and Life Cycle Cost Analysis 
• Coordinate Utility Program with Road Program 

https://www.facebook.com/deightonassoc?fref=ts
https://www.linkedin.com/company/deighton-associates-limited?trk=company_logo
https://twitter.com/deighton
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Project Methodology 

• dTIMS and GIS 
Programming 

• Network Definition and 
GIS Integration 

• Extract Road Program 
from Analysis Software 

• Populate PMS 
Database / GIS 

https://www.facebook.com/deightonassoc?fref=ts
https://www.linkedin.com/company/deighton-associates-limited?trk=company_logo
https://twitter.com/deighton
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Sanitary Condition Trend 

https://www.facebook.com/deightonassoc?fref=ts
https://www.linkedin.com/company/deighton-associates-limited?trk=company_logo
https://twitter.com/deighton
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Sanitary Spending Trend 

https://www.facebook.com/deightonassoc?fref=ts
https://www.linkedin.com/company/deighton-associates-limited?trk=company_logo
https://twitter.com/deighton
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Expected Benefits 

• Recommended annual spending profile for any 
budget amount 

• Quantified inspection budget 
• Identification and filling in of data gaps 
• Coordinate open-cut interventions between water 

mains, sanitary and drainage sewers, and 
roadways 

• Improved public perception 
• Cost savings 

https://www.facebook.com/deightonassoc?fref=ts
https://www.linkedin.com/company/deighton-associates-limited?trk=company_logo
https://twitter.com/deighton
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Questions? 
Contact Us: 

Gary Ruck, Director of Program Management: gary.ruck@deighton.com 

Chris Lombard, Asset Management Leader (AECOM, Canada West): christiaan.lombard@aecom.com 

Jack Graziosi, Director of Infrastructure Delivery (City of Vaughan): jack.graziosi@vaughan.ca 
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