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¢ City of Vaughan

e 17th largest municipality in
Canada

* Population = 320,000

 Significant growth in last 25

years

CITY HALL
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City of Vaughan

o Corporate Asset Management Strategy & Policy
approved in 2013

Anticipated Cost Recognized Budget

1. CWMS $1.65M

2. AMS $0.35M $780K — 2014
3. Data Collection $0.5M $750 - 2015
4. AM Governance S 0.6M (5 FTEs)

Total S3.1M S1.53M
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PERFORMANCE MANAGEMENT

CORE SERVICE DELIVERY
(Asset Life Cycle Management,

PLANNING
Short, Medium & Long Term)

(Performance & Contoinuous

SUPPORT SERVICES
(Finance & Admin, IS & Data Management, Human Resources Management)

Improvement, Performance

Operatoins & Programs)

Monitoring & Reporting)

CAMS (Phase): Current Situation
Analysis

CAMS (Phase 1): Infrastructure Planning

Corporate Initiative - Emergency & Corporate Risk

Management

Deliverables for CAMS Phase 1 shown in Red Text

2014 15

Phase 3 - Implement Best-in-Class Practices

2016

CONDUCT GAP ANALYSIS

2017

Phase 4 - Monitoring and Continuous Improvement

2018+

P1 - Update AM Policy &
Framework

Asset Manage

ment Policy & Framework Provides Ongoing Direction

land Support for Asset Management Development

P2 - Update SOIR ( AMPs Version 2)

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

P4 - Develop & Implement a Corg

Framework

City of Vaughan Design and Project Management
Manual Development

CS2- Review & Redesign Ag—~* **-- 2 2=-
Processes & Worl

Ongoing SOl

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

R (or AMP) Updates

| out and implementation for additj

onal assets of LOS, Risk, Mtce Mgmt, Renewal Planni

g, and Capital Programming Business Processes ‘

Ongoing Risk H

lased AM - Analysis and Risk Mitigation

Ongoing Updal)

ngoing Update and |

Core Service Delivery

Ongoing

le and Improvement of Business Processes & Workflo

mprovement of Business Processes & Workflows

Project Delivery by Project Management Network Usi

g PMIS

PM1- Update AM Performance
Mgmt Framework

Populate LOS Framework (target LOS) by Ma

or Asset Class and Report on Metrics on an Ongoing E

asis

PM

us Improvements for Performance]

Monitoring & (including Condition Monitoring) Repaq

rting Processes: Additional Assets

igation

Ongoing Failure Investigation and Continuous

mprovement Initiatives

an AM Quality Management &
Audit System

Ongoing Quality Audit of AM

Practices and Deliverables

CAMS (Phase 1) : AM
Governance
AM Goverance Model

SS2 - Select Tech

CAMS (Phase 1) AM |
System Review

SSs3

AM System Strategy, Deocid
CMMS & DSS

Functional/Technical |
Requirements

Ss4

CAMS (Phase 1) Asset
Hierarchy & Data Gaps
Data Governance
Strategy & Populated
Asset Hierarchy

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

(Selection, Implementation)

Program Mgr

- Select Work Management &
ion Support Solution (Vendor)

- Select Decision Support
Solution (Vendor)

SS6 - Implement City-Wide Data
Governance

SS8 - Implement an AM Skills Development Program for AM

Ongoing AM Governance and Supp

Program Management - Technology Solutions Selectig

ol et (51

Support Services

Rllass WWarl Mana~ament and Decision Support Solutiof

:nt and Decision Support Solution

or and

Pilot and Rolloy

Ongoing Data Mg

SS7 - Develop & Implement
Asset Register

Ongoing Training Pro

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

rt for AM Development

N & Implementation

Other Systems (e.g. PMIS, Performance Managemen

hagement and AM Related Database Updates

Ongoing update of asset knowledge (add new, re;
Document Mang

ram Development, Update and AM Related Training Deg

Ongoing Knowledge Management Update and

, Pavement Management) to all Business Units

ine existing, remove obsolete) supported by the
igement System

livery

Improvements
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¢ Project Background

e 2005 — City implemented dTIMS for their PMS

e This was used to generate City’s optimized, multi-year
Pavement Management Program (PMP)

e 2006 — Bridges were added to analysis

e 2007 — Subdivision analysis was created

e 2015 — City wanted to be more pro-active with their
underground utility program and coordination with
their PMP
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Project Scope Overview

——————— — e,

“ Coordinated Underground »

’ Existing AM Procedures for Linear Asset Renewal & Replacement \ \ ! Final Report & '
PP I Utility Program . Program |
b I , |Recommendations]

I I

Develop !

Asset Risk
Assessment
Framework

|

Develop Life |
Cycle Model |
indTlims :

|

I
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Project Overview

e The problem:
 Renewal and replacement of different asset classes are often
managed by diverse operating entities or “silos” within an
organization

e The solution
e 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.
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Project Overview

* Benefits of Road Corridor Asset Management Integration

Integrate information across departments and commissions

e ™~ \ Optimize decision making
\1 I Road Comdar st » Enrich long-term asset management plannin
4 Management ) 9 g P 9
e ;
il | = 4 Consistent and uniform financial reporting
, Present comparable information between competing projects
~ 7/
h — — - #
Service Asset System Asset Type
Roads Roadways Base AS S e tS
Surface 1
Utilities Water Watermains and appurtenances I n Cl u d e d I n
Wastewater Sanitary sewers and appurtenances .
Stormwater Storm sewers and appurtenances P rOJ e Ct S C O p e
g+ in =  www.deighton.com 9 Odeighton
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Project Overview

o Key steps in Project Methodology — The Renewal Decision
Model (RDM)
o “Six Questions” of the InfraGuide Best Practice guide on
Developing a Water Distribution System Renewal Plan

A

6. How much
‘ does it cost?
9. How could the « Reinvestment
‘] Utility orofile
4. What needs to interventions be
A be done? coordinated with
3. What is its « Timing & type of Roads?
4 i | condition? interventions * Coordination of
2. What is it » Estimate asset infrastructure
worth? condition using works
1. What do you » Asset valuation expected service
have? lives &
+ Compile asset deterioration
inventory curves
g in

=%  www.deighton.com 10 Odeighton
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¢ Data Sources

o dTIMS and Inventory Data
o 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)
e Costing Data (tender costs, capital projects)

f g in =  www.deighton.com 11 Odeighton


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

200,000
180,000
160,000
140,000
120,000
100,000
80,000
60,000
40,000
20,000
0

f &

¢ Assetnventory

* Length of pipe (m) by Installation Year

1959

in

1965 1972

2  www.deighton.com

1977 1982 1

m Stormwater mWastewater m\Water

One challenge
IS how to deal
with “wave of
Installation”
with constant
funding
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Asset Inventory

Installation Year
——— 1959 - 1968
—— 1969 - 1978
1979 - 1947
1988 - 1996
— 1997 - 2006
2007 - 2015

Location
Distribution
of Mains by
Year of
Installation

: !
! sSeurées Esn, HERE, Delofme, USGE, IntETmap, (nerement P Carg, NRCAN, Ean Japan, METI. Esri
* Cnina [Hong Kong), Esn (Thailand), Mépmylnﬁla, @ Openstreethap contributars, and the 1S Usar

———

iy

F §
7

Comim Uity
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Project Methodology

e 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

(est Information for Drinking Water Pipelines

SYNTHESHS REPORT

f g in =  www.deighton.com 14 Odeighton


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

Project Methodology

 Accumulation of Costs Over an Asset’s Life

v
ive Capital a0
Cumulat T Asse! Life

Costs

9% Effective Life

Cash Requirements of Assets
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Project Methodology

e 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)
e Disposal activities (mains, valves, hydrants, service
connections, manholes, etc.)

2  www.deighton.com
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Project Methodology

Costing of Interventions

e Cost of
Replace-
ment

Reconstruction

Asset Pricing — Road Only

Use costs from
annual Favement
Metwork
Performance
Report

TBD

Asset Pricing — Trenchless Pipe Renewal

CIPP! Liner Cost [$/m) | Pipe Bursting Cost (5/m)

Mo road

SEL0 1
\ recanstruction

2075 S mm dia. *
50.75 / mm dia. 4
1CHPF = Cured-in-Place Pipe Lirar

41 Source WERF Cost Infarmation for Drinking Yabsr Pipsliness
* For pipes krss than G00mm dia

50% of open cut cost ¥

50% of open cut cost

50% of open cut cost

BEMEFITS of Tranchless Pipe Renewal:

= Signilicant cosT savings OWEr opEn Cut
Reduce socletal burden by kesping the
roads open and not blocking local
business traffic
Trenchless tend to be safer

= Tranchlui work doss nob intefers with
ary other utilities or underground
abhstacles.

Activities

38 OO0

Uk Cost (3|
L
B

Asset Pricing — Pipe Replacement Outside Road

Fipe replacemeant
{open cut) — unit

cost depends on
type & diameter

3,000
32000
51,000
- -
e | e b
ey e
—e

W G | WA G PR s alh B A R R e R LR M LR R R L L e
B e e Rt TR R R B BEe d e d ee eel N B e e R e e
EDE | BMa 0MA | EMG LA BED | B0 LA DD DG DRI DME ORHG LG DNEE BAJW ) D138 RIED KL B0 38 AT

B R AR R R WTE R B B B B A B REEE L RLE R0 e

Asset Pricing — Pipe Replacement in Road

Pip® replacement
[ogsen out] — unit
i cost depends on
| type & diameter &
no of plpes & road
5 typa [asphalt
o thickness)

Terman v 4 = Tof +inn = b

o e = v viina e =

f & in 9
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Project Methodology

Weibull Curves ESLs

dTIMS
Parameters
Supplied by
External

- '
GE 4 ansan &
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0% A00EG A S0 4 e
1H? 400094 459057 A.0900
Bl 400801 A5G0 4 NS

v
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i
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=
E
]

Inspection Costs

FLRE N
GETI3 A0HET 40774
ASHIES 4SARD 4IPS

OREED AASNiTE LDSGIR A00EHG A SO0

|||||||

OF3G ASI0LL 4.0FGEE A00TGR

Excel File- Open Cut Cost
Relining Costs

FIFL GFERM CUT COST (RO ROAD)

Easily

Updated
Open Cut Cost Under Road

HEmstar_mm Cois mes s r_
Eit i
L] 1
150 150
L1043 fatii)
250 ZE0
p ] BOO
o =50
7 e
Ay ]
L] |rs
A0 A0
RS Kl
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Project I\/Iethodology

Factors Contributing to
Water System

e Factors
Contributing
to Water ] Il I
System : L[ R e |-
Deterioration

— Fipe wall thickness == Trench backfill p— Leakage

Pipe vnlage == Soil type Watter quality
| — | i
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e \Water,
Sanitary Sewer
and Storm
Sewer
Expected
Service Lives
(ESL)

f & in 9

. Project Methodology

Pipe Type AECOM ESL (Years) “Excepted Useful Life” | City of Vaughan Tangible
Range (from City GIS) | Capital Asset (TCA) Policy
WATER
PVC 80 43 - 240 85
DI 70 21-85 20
cu 70 38-90 80
CP 60 71—85 85
Cl 70 35-85 85
CPP 60 79 -90 90
HPC 60 83 -390 90
RC 60 73-85 85
AC 60 74 83 85
IPEX BIONAX PVCO 80 MNIA N/A
HDPE 80 N/A N/A
Unknown 60 N/A 80

www.deighton.com
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Project Methodology

Expected Service Life
(Years) GOOD

45 Ll
. Pine AARANNY —
Deterioration o
POOR

Curves — —tic
Welbull

Ccurves 25
BEYOND SERVICE
2 LIFE=HNOT IN A
“STATE OF GOOD
REFPAIR"
1.5

1
a 10 20 30 40 FOO80 90 100 110 120 130 140 150 160 170 180 190 200
Age (Years)

La
en

VERY POOR

Condition Rating
Cad
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e Pipe
Condition
Scores and
Condition
States

f & in 9

. Project Methodology

Condition Score Condition State Range of % ESL Consumed | Range of % Operational Life
Consumed *

45-5 Good 0% — 71% 0% — 12%

3.8 -4.5 Fair T2% - 83% 13% - 30%

3.2 -3.8 Poor 84% — 91% 31% — 45%

25-3.2 Very Poor 92% - 95% 46% - 62%

2.5 AtESL 100% 63%

2.5 and less Beyond ESL. Not in a "State >100% 63% -100%

of Good Repair”.

*NOTE: WERF uses the term “operational life" to define the time peried over which an asset remains operational imespective of performance,

risk or cost considerations.

www.deighton.com
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Project Methodology

Process Flow | Decision-Rules

" : E_ =,
ASSET INVENTORY | | : I |
= Pipe T '
e Use of . piﬁ D?mteruengm -l 4 | Jllllll...lll[ h“'“ '
=  Pipe Install Date Expenditure Profiles
dTIMS
Software as e
: — - e —
an Analysis TN E Jd 4TIMS CT
Engine WA e e " Network Condition
INTERVENTIONS 2 R i BB PR
= [nspections | EEIEE: £ 3 B I
= Pipe Bursting . | |

CIPP Lining Ukt Cokt
nit Co

Tables

Open-Cut Excavation

Drill-Down to Asset Level
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Project Methodology
| .
'

Intervention

Process
Flow for

Water. Also

have
Process

Flows for
Waste and
Storm Water
and CCTV
Inspection.

f &

in

5

| Remek _|
B0 Years

MApply Open Cuf Unil
Cozt [me rond)
Inséall PVC

Rezet

B0 Year=™ |

Apply Open Cut Unil
Cozt [me rond)
Install RGP

T

Age Pipe Amcedingfo |

&l Fip= Except Dl cr Heavily
Reinforced Concrete

T

Apply Fipe Bursting
Uni Cost

Dwteromion Curve

YES

Apely Bize Inzpechion
Uni Cosf

—— Re=ek B0 Years—

Zpply Opes Cut Uini
Cast [no road)
Iresiall PV

—Reszt 60 Years—

Hpply Open Cut Lini
Ceat [no msd)
liesinll RICP

Resek:
B0 Yemrs
Fesst Apely Opes CutUni
i Yeors Cast no med)
Irestsll P/
B0 Years
Apply CIPP Liner Ui °
et Bpphy Open Cul Unit
3 Cost {no road)
Insiml RCP

www.deighton.com

Pipes = Fload

Apply Open-Cut Unil
Costs for Multipl:

Apply Oper-Cut Unil
Cosl for Individual

Reconsbuchion Year <=10
Years Apart From Road
Inferrention?

YES Ny———
Accershi F
NO Fipe in Rad? YES——
* B dpce for gpan ol
Ty en—r—
= Abnah s,

¥ Ppe Open-Cut
in Rood: Perdform

*| | Roed& Uiizy
Ibegqration

Ag= Pipe Accoeding ko
Deterorstion Curve

Adjacest Pipes to be
Reconstrcled <=10
YWears Apart

YEE

Consclidsis Pize

Reconstruchon o
Ayemge Year
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¢ Project Methodology

e Questions asked in the Process Flow:
e Upsizing needed?
* Pipe bursting viable?
e Pipe condition <= 3.7 (85% of ESL)?
ne condition <= 2.5 (100% of ESL)?
o Accessiblility issue?
e |s CIPP viable?
e Pipe Iin road?
e Pipe >=450mm diameter?
Adjacent pipes to be replaced < 10 years apart?
Gravity Sewer SPG (Structural Performance Grade) >= 4?
Risk category A?

o P

f g in =  www.deighton.com o5 Odeighton
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¢ Project Methodology

High 1

Renewal

E ASSET E

: CONDITION :

* Development | .
of Data :
. _— a
During an | INFORMATION .
Asset’s Life ' i
CyC|e Performance Data [ E:;TE:L ) ]

I

]

N
:
3
5
:
|
3

f g+ in %  www.deighton.com -, Odeighton


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

« NWWBI
Utility
Management
Model
ldentifies
Seven Key
Utility Goals
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KPls for Water

KPl# |Performance Measure per Normalizing Measure
° Developed Provide Reliable Service and Infrastructure

KPIS for 1 # of Main Breaks per 100 km Length
2 Main Breaks by Material Type per 100 km of Matenal Length

eaCh SyStem 3 % of Valves Cycled
4 Non-Revenue Water in L / Connection / Day

for eaCh key 5 Infrastructure Leakage Index

goal (Sam ple 6 % of Hydrants Inspected and Winterized

Set on Iy) 7 # of Emergency Service Connection Repairs & Replacements [ # of Service Connections
8 # of Emergency and Planned Service Connection Repairs & Replacements / # of Service Connections
9 # of Reactive System Interruptions per 100km Length
10 5 Year Running Average Capital Reinvestment / Replacement Value
11 % of Main Length Replaced

£ g in =  www.deighton.com o8 Odeighton
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Project Methodology

e Asset Level Risk Assessment

g" in

Conseguences of Failure

* Economic Impact
+ Operational Impact

* Environmental Impact
* Jocial Impacts

Criticality
Model

Define Asset Level Data Requirements V
Asset Data Gap Analysis
Workshop: Document Risk Data Based P —
on Existing Risk Procedures ) Reaietoy Complune
Identify Dominant and Imminent Failure =
Modes

|dentify Appropriate Triggers

Probability of Failure

Decision
Model

Capital Maintenance
Program Program
+ Urgent Actian + Planned Work
* Planned Acfion * Predictive Work
* Repair & Ranewal |+ Preventive Work
* Mew Growth + Others?
+ Others?

Long Range Forecast

* Lifecycle Models

+ “What it?" Analysis

+ Susteinable Funding
+ Full Cost of Services

Inspection

Program

+ Trouble Reports
» isual Inspection
* Testing Regiment
* Flow Maonitoring

» Ofners?

2  www.deighton.com
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Project Methodology

[ Aooessiviy R
BT =

Class TED—

e
e Sample T
Sewer | Soi Cohesion gl opy

- Flood I:ap:y 12.;':
Risk | oveiona S
 Resiony  REA
Framework ms==—mm - ——

and e =y 1
: Fooa G R
Associated mz——r—m -

[ rooicoy [ Eeonmenal S

|

\

%

ki
:
:

;
;‘

Depth of Main —
Flood Complaints  —

Stream Class TED—
Data. == | —
Attributes E—: Material -
m:::m ::ED e B Remaining Service Life —
e Seismic Area  —

Seismic Area —TED

|

Soil Corrosivity —TBL-
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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

STEP 1: Optimization of the timing of interventions
between water, sewer and drainage mains

STEP 2: Optimization of the timing of interventions
between underground utilities and roads
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Project Methodology

e dTIMS and GIS

Programming

e Network Definition and
GIS Integration

* Extract Road Program
from Analysis Software

* Populate PMS
Database / GIS
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Condition

¢ Sanitary Condition Trend

Ayerage Condition
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¢ Sanitary Spending Trend

Spending Projection
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@ Expected Benefits

« Recommended annual spending profile for any
budget amount

e Quantified inspection budget

 |dentification and filling in of data gaps

o Coordinate open-cut interventions between water
mains, sanitary and drainage sewers, and

roadways
e Improved public perception
e Cost savings
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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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